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TRAINING AGRICULTURAL RESEARCH AND EXTiENSION WORKERS 
FROM LESS DEVELOPED COUNTRIES' 

An.Exaniinatio *n'of.Training Apraes ed -By. The 

International Rice Research'lnstitute and.-The International 
Maize and Wheat-lixprovement Center 

- , Eugene Swanson,Burton 

- .This study analyzes why research, systemsin less developed 

countries havebheen largely ineffective in prcducing new technology~ 

a to solve farmer production problems. The analysis suggests that 

research workers trained in foreign universities have internaliz ed" 
; ' ~ • • ' . . ' . . '. ' -x '.; • i ' , : • '. ' -r " ' • , . . : . , " : : . • 7 !. .. ! - , 

the normative° ' : structure- of the n.ducational and research institutions<:: :'::f: ,o. <:? L!:: i ' " , V . 
.i , " . ; • : i'/ : . .: : " ,' . . , , ,: . ; . , : -: " 

where they studied. When, they return home, they tend to continue 

* woring~on-theoretical problems uling their newly acquiredtools 

rather- than~focus;_ng on-the needs of'localagr-Acultural. producers., 

The main question addressed in this research wa's: Can the 

international agricultural research centers offer the type of training, 

that will result in trainees working to solve -local production probl'ms ? 

Or will they tend to perpetuate the rese'arch rioirns that place highe 

value on contributiono to the body of knowledge in' their -respective 

disciplines? To address this issue a functional model. of the research, 

development and extenslonprocess was developed wherein tasks 

associated with each aspect of the 'integrated process could be, 

defined. Basically this model differentiat'es'between' "knowiedge 
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generating" and "technology developing" types of research, as w'ell 

as the "extension of technology" function, with knowledge being 

viewed as the essential building blocks of improved agricultural 

technology. This model was used to assess the work behavior and 

performance of former research and extension triainees from the 

International Rice Research Institute (IRRI) in the Philippines and 

the International'Maize and Wheat Improvement Center,(CIMMYT) 

in Mexico. 

Three, different approaches to the tr.aining of agricultural 

research and extension workers were described and evaluated in" 

this study. These training programs are: (1) the CIMMYT Wheat 

Training Program. (2) the IRRI Rice Research Training Program 

,and (3) the IRRI Rice Production Training Program. The data used 

in the analysis of these programs were based on an international 

survey of former participants. Responses to mail questionnaires 

were obtained from more than 75 percent of the more than 700 

trainees who had participated in one of the three training programs. 

An analysis of the data indicated that former trainees assess each 

program in very positive terms, but that different training approaches, 

particularly in terms of the different educational objectives pursued 

and the different training methodologies used, resulted in significantly 

different types of on-the-job behavior after the-participants returned 

to their home countries. 

A research project approach to training resulted in participants 

who continued to focus on experimental research problems, (knowledge 

generating types of research), which resulted in a relatively high 



vi 

output of technical research papers. Participants undergoing on-the

job. training in..research programs that stre&s'ed technology develop

ment resear were found to be very productive in terms of tble 

number'of research activitied complttoei which w -rdirectly linked 

to the development of improved genetic and production technology. 

Finally most extension personnel trained in modern production 

technology appeared .to be actively engaged in the delivery of 

technical information to agricultural*producers, particularly 

through the Use of high yielding production/demonstration plots; 

but most have been unable to devote much attention to.training 

other extension personnel in their organizations or to conducting 

applied research'trials, activitins for which they are also trained. 

Ru lnnlicng at the over-all behavior of different training groups from 

each international center--in .the context of the functiorial model 6f 

the research, development and extension process--it was possible 

to-identify where serious institutional bottlenecks may occurin 

national research and extension prograis due to the lack of 

trained technical personnel. 
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CHAPTER I 

CONCEPTUAL FRAMEWORK 

Introduction 

The lack of sufficient agricultural production to meet the 

minimum. food requirements of expanding populations is a serious 

problem facing-many population-dense nations of the tropics and 

subtropics. Until population increases are brought under control, 

and until adequate food supplies are available to meet the minimum 

nutritinnal requirements of the population, it will be necessary for 

these nations to more rapidly increase the quantity and quality Of 

agricultural production. 

To increase agricultural production, nations will need to 

.solve certain key problems, which may be limiting output at the 

present time. In his book, Getting Agriculture _oving, Arthur 

Mosher summarizes what he considersto be the "essentials for 

agricultural development." These factors are: (1) markets for 

farm products, (2) constantly changing technology, (3) local 

availability of supplies and equipment, (4) production incentives 

for farmers and (5) transportation (Mlosher, 1966, see pages 60

120). In this study, the concern will be focused on one of these 

so-called "essentiald for agricultural development," namely, a
 

constantly changing technology. In particular the concern will be
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with up-grading and expanding the human resource component of those 

agricultural institutions that have the responsibility for developing 

and making available improved agricultural technology to agricul

tural producers. In addition, the focus will include attention to the 

organizational factors which tend to influence how these human 

resources are organized and utilized. 

Given the shortage of "trained," agricultural research and 

extension workers in most .ess Developed Countries (LDC's), the 

major thrust of this study is to examine how two international 

.agricultural research centers -- The International Rice Research 

Institute (IRRI) in the, Philippines and the International Maize &-

Wheat Improvement Center (CIMMYT) in Mexico--are helping to 

resolve some of tt~ese technical manpower shortages through their 

training programs., 

The study of training programs can be approached in different 

ys. Probably the most common procedure is to examine the 

effectiveness of training programs by measuring how well trainees 

have learned the specific concepts, information and/or skills taught. 

This type of evaluation procedure has been followbd to some extent 

by both international centers mentioned above; most notable is 

IRRI1s'evaluation of !'diagnostic and identification skills" used in 

rice production training (see IRM's publication "Changing the 

Change Agent"). The evaluation technique used in that case is 

relatively simple--using both pre- and post-training examinations 

and then measuring the improvement in test scores. 



The research reported here is 'based on a participant follow

up study of former trainees from the two centers. Therefore diff

erent types of analysis.will be used. First, the respective training 

programs will be assessed from the standpoint of their contribution 

(usefulness) to the technical skill needs and requirements of 

research and extension workers once back home on the job. 

'Second, the training programs will be assessed as institution

building tools in making available the appropriate types of tech

nical training needed by national agricultural programs in carrying 

out the necessary research, development and extension functions 

to make available inproved agricultural technology to agricultural 

producers in their respective countries. 

To facilitate the reading of this thesis and to understand 

the conclusions re'ached, it may b helpful to briefly summarize 

the conceptual framework that is developed in the first chapter ef 

the study and which is used in evaluating each training program. 

First, it is known from the experience of the United States 

and other industrially developed countries, particular'y.in the 

temperateclimatic regions of the world, that agiicultural pro

duction can be substantially increased through the application of 

science. Therefore, if new and improved technologies of produc

tion are to be developed and made available to agricultural 

producers in LDC's, it will be -necessary to develop appropriate 

agricultural institutions to carry out these functions. Further

more, because of political, economic, and technical reasons, it 

appears warranted and-necessary to build these agricultural 

http:particular'y.in
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institutions principally at the national level. 

Second, while the need for agricultural research and
 

extension institutions is largely taken for granted, considerable
 

resources must be expended 
to build these institutions in LDC's. 

Few attempts have been made to systematically study why existing 

institutions have been largely ineffective and therefore how they 

might be improved. Some agricultural development specialists 

have suggested that much of the agricultural t'esearch being .carried 

out in LDC s is not rooted in the production problems of local pro

ducers9 and for that reason, is inappropriate for meeting their 

needs. Observations by this investigator in several different 

countries support this general proposition. 

The issue of the effectiveness of existing agricultural 

research institutions in the LDC's for producing a continuous flow 

of improved agricultural technology was selected as one of the 

primary problems for study in this research. In particular, the 

investigator was concerned with identifying and classifying types 

of research behavior into an orderly and logical system. Exist

ing classifications, such as "applied" or "basic" research, proved 

to be both inadequate and confusing. To solve this problem, a 

functional model was developed and defined that appears useful in 

studying the work behavior of technical personnel assigned to crop 

research'and improvement programs. This model, together with 

the experience of resource allocation within agricultural research 

institutions in the Uinited States, provides. an analytical framework 

for assessing the overall research behavior of former trainees. 



The remainder of the first chapter deals with a detailed analysis of 

the i~stitutional factors that may influence the technical working 

behavior of agricultural scientists. 

The second chapter. deals with definitional and conceptual 

aspects of training that relate to this study; and concludes with a 

survey of the training literature that applies to the- training and 

education of agricultural scientists from LDC's (particularly in 

foreign educational institutions). 

The next five chapters provide the body of the study. They 

describe the institution building strategy of each center and how 

this strategy is translated into training objectives, methodology, 

and operations. These descriptions are followed by empirical data 

on various aspects. of the training program, including assessments 

by former trainees. These observations are followed by an over

all evaluation of the respective training programs, with an analysis 

of background, organizational, and training factors which appear 

to be influencing the performance of returned trainees. 

The Role of Research and Extension Institutions in 
the Agricultural Development Process 

The Shift From Traditional To Modern Agricultural 
Technology_ 

The triditional agricultural sector is characterized by 

relatively stable production at low levels, and constant or slowly 

changing technology (developed under survival conditions). 

Therefore the combinations of production factors (given the 
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stable technology), are more or less fixed. Under the~e conditions, 

according to neoclassical.theory, the scarce factor limits total 

productinn. Theodore Schultz summarized the situation in tradi

tional agriculture when he pointed gut: "There is at best little 

opportunity for growth from traditional agriculture because 

farmers- have exhausted the profitable production possibilities 

of the state of the arts at their disposal. Better_.resource allo

cation and more savings and investment restricted to the factors 

of production they are employing will not do much for growth" 

(Schultz, 1964, p. 131). 

Given this condition, there appear to be only two methods 

of increasing agricultural production: ,, changing the state of- the 

arts (i. e., new technology 1 ) or increasing the supply of scarce 

resources. In the case of population-dense nations, which is the 

primary coficern of this study, the limiting or scarce resources 

are generally both land and capital inputs. While some new land 

resources may be brought under production through colonization 

and resettlement programs, reclamation projects, a'nd the more 

intensive use of currently cultiva.ted lands (such as on large 

estates), the increased productinn potential of these' presently 

unused land res.ource.s is being rapidly exhausted.. Therefore, 

the means which appears to have the greatest potential for 

increased production, given the experiences of the industrially 

1For a geaeral discussion of technology and its role in 
Agricultural and economic development see: Poats, Rutherford M., 
Technology for Developing NationsWa hington, D.C.: The Brook
ines titution-972). pp.- 5-5-. 
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eveloped countries and the inore recent experience of the Green 

R'evolution in Asia, the-Middle East, North Africa and Latin 

America, is through technological change. 

AKnew technology of production, which shifts production 

frontiers forward, generally includes new capital inputs (such a-s 

seeds, fertilizers and pesticides) which can, in effect,- bel'substi

tuted for scarce land resources. But as Mellor and others have 

pointed out "...research results applicable to one geographic.area 

can raxely be applied to another. This is particularly true of inno

vations which increase yields per acre... " (Mellor, p. 214). Thus 

it is apparent that goveriiments in the tropics and subtropics must. 

create research and extension systems that can develop. and make 

available new technoloLy to their agricultural producers. 

The Need for Agricultural Research and 
Extens ion Institutions 

The*organizational basis for developing a continuous flow of 

improved and highly productive technologies of production is an 

effectively functioning agricultural search system. Cochrane 

summarized it by stating: "Research is the engine of agricultural 

-modernization. From successful research come the new-ideas, . 

practices and technologies that can transform a traditional 

agriculture into a modern scientific agriculture. Once they 

begin to roll out of the. research stations, the transformation 

of agriculture car%occur at a rapid, even revolutionary-pace." 

But, he adds, ".. the building of a. research'organization capable, 
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of turning out production-increasing practices and technology in a 

sustained flow is typically slow and fraught with untold difficulties" 

(Cochrane, 1969, pp. 218-19). 

Likewise when the "new ideas, practices and technologies" 

,dobegin to roil out of the research stations, there is a need for an 

organized extension system Which can transmit these improved 

methods to agricultural producers. Or., as Mellor puts it: "Final 

success of a program to develop agriculture depends, therefore, 

upon training tradition bound farmers to make economically sound 

decisions regarding riew alternatives" (Mellor, 19,36, p. 215). 

Thus one of the key institutional problems that the LDC's 

are facing is how to build effective agricultural research and 

extension systems. Moseman summarizes the difficult task'ahead: 

"it is evident from the history of the evolution of the experiment 

stations within the United States Eand Grant colleges and universi

ties, and from theexperience to date in U.S. technical assistance 

programs, that the agricultural research component will not be 

built into the resource structures of the developing nations unless 

there is a concerted: effort to bring this about" (Moseman, 1970, 

pp. 29-30). 

The Committee on'Institutional Cooperation echoed a similar 

theme in a recent evaluative report prepared for the United States 

Agency for International Development (USAID):. "Building an effective 

agricultural institution involvies not only erecting and equipping 

laboratories and libraries, developing a technically competent staff 

and adontin'a appropriate rules and regulations. Even more 
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Heady characterizesproduction-oriented research programs. E. 0. 

some of these arguments: . 

"The productivity of resources used by the public 
to produce and increase the supply of technical 
knowledge for farming stands to be greatest in 
less developed countries when invested in applied 
rather than in pure or fundamental research. A 
less developed country can import knowledge-of 
fundamental or pure research produced in other 
countries at little or n6 cost. While fundamental 
research basically has the same application in all 

world regions, applied research does not have equal 
international applicability" (Heady, 1965, pp. 164
65). 

Hans Singer, in his paper on the problem of technological 

out that richdualism, stresses a similar issue. While he points 

countries have a virtual monopoly on research and development 

expenditures, as well as in designating the frontiers of knowledge, 

-this is 'nly part of the total problem. In addition, "Much of the 

current expenditures of the poorer countries represents a hope

less attempt to compete from an inferior position in solving the 

same kinds of problems by the same methods, rather than those 

that would be suggested by their own cornditions" (Singer, p. 24). 

What Singer suggests- is that while the less developed 

percent of the world's annualcountries control only about two 


research and development expenditures, a substantial propor

tion of these resources are misdirected to research problems
 

that are more relevant and useful'to the rich nations. Singer
 

terms this condition an "internal brain drain" and attributes it
 

to the powerful attraction exerted by the rich countries "with their
 

immensely superior facilities, and the glamour associated with
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work on their self-defined 'frontiers of knowledge'..." (Singer, 1971, 

p. 24). 

Lester Brown also stressed this same point of viewwhen he 

said, "Until recently, most agricultural research programs in the 

tropical-subtropical countries we re not only poorly financed, but 

lacked real relevance to the needs of local farmers. They tended to 

be patterned after priograms in the rich countriec, where the 

emphasis is on basic research. But advancing the frontiers of 

knowledge is a luxury poor countries cannot afford" (Brown, 1970, 

p. 	 5Z). 

The emphasis on basic research that Brown alluded to appears 

common to many .agricultural scientists in less developed areas. 

While this emphasis rziay partially explain why new technologies 

have not been forthcoming from national research institutions in 

the Third World, it is believed, that the focus on the "applied/basic i 

research" dichotomy is only part of the problem. There is little 

doubt that there is a time and place for basic research, but as 

Kenneth W. Thompson points out about the professional commit

ment of agricultural scientists working in LDC's, "Their objective 

must not be science in general but the single minded purs'uit of a 

primary purpose, e. g., improving rice, corn or wheat production. 

They must be a cohesive group willing and able to sacrifice personal' 

scientific ambitions 
Vf 

to a common goal" (Thompson, 1973, pp. 56-66). 

C. P. McMeekan continues this argument by saying, "In practice it 

means applied rather than basic research.... Acceptance of this 

view does not imply a lack of interest or non-participation in basic 
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research that turns up new knowledge, evolves new theories, or 

modifies old ones. Soundly designed and executed, applied researcl 

often does these things as by-products of the main objective" 

(McMeekan,' 1965, p. 73). 

The poini that seems clear from this discussion is that the 

main objective of agricultural research conducted in LDC's must 

be the continuous output of imprdved egricultural technology to 

resolve production problems. Research, be it applied or basic, 

must be grounded in the real life problems of the agricultural 

community and must attempt to solve these problems. Knowledge 

should be viewed as'a "means" to solving these problems, but the 

"end" will be an improved technology of production that will be rele

vant and useful to agricultural producere. Without this orientation 

being clearly specified and sought after, it is unlikely that the 

appropriate types of research will be undertaken. 

Before proceeding any further into a discussion of\the 

factors that may explain why inappr&d-Ipiiate research orientations 

have developed, it appears useful and necessary-to first clarify 

terms, present an overview of the research process, and deter

mine the type of research emphasis that would be appropriate for 

an effective national agricultural research system. After present

ing this material, the last section of this chapter will deal with an 

explanation as to how this problem may have developed. 
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important to its impact on agricultural progress is the development 

a sense of institutional dedication to resolving the important problem 

of agriculture, the evolutioh of customs and traditions which favor 

this dedication, and the formation of a staff soliaiy committed to 

these goals and purposes" (Committee, 1968, p. 9). 

It is necessary in building effective agricultural research 

and extension institutions, to take not only the physical, human, and 

technical resource ifito consideration, but to give attention also to 

the :organizational factors which, in combination with the other 

factoru, contribute to an institutional orientation and working 

environment that will lead to the solution of the serious agricultural 

production problems in LDC'S. The remainder of this chapter will 

focus on organizational factors which are critical to the 6ffective 

utilization of manpower and other resources available within 

national agricultural institutions. 

The General Research Problem 

The Lack of Effective Natiorial Agricultural 
Research Institutions 

The recent experience of the international research 

centers (particularly IRRI and CIMMYT) has demonstrated that 

many of the theoretical and methodological tools that have been 

developed in the temperate regions of the world can be applied to 

agricultural problems in the tropics and subtropics. These suc

cesses have produced mounting pressure for agricultural research 

institutioni in these countries to-quickly shift into practical, 
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The Need to Redefine Types of Research Activities 

Unfortunately the discussion of research orientation has 

evolved around the use of two very mis-.used and misunderstood 

terms: applied and basic research. The problem is that these 

terms have general rather than specific meanings and the use of 

them frequently tends to confuse, rather than clarify the issues 

being discussed. 

Vimal Shah suggests that research can be differentiated as 

either pure (basic) or applied by observing the objectives of the 

research investigator, "The objectives of a research may be "pure" 

in the sense that they aim at accumulation of knowledge for its own 

sake, or they may be i"applied" in the sense that the researcher, his 

sponsoring agency or some other organization is interested in apply

ing, the findings of the research to some practical use." Shah goes 

onto say that "The terms "pure' and 'applied' indicate only the polar 

ends of a continuum!' (Shah, 1972, p. 1). While Shah's idea of 

differentiating between types of research on the basis of objective 

or purpose and the idea of a research cront iuuxm appear very use

ful, his definitioht for "pure" research appears to be very limiting 

for the purpose of this study. Furthermore as Kellogg points out, 

... essentially all important, original agricultural research has 

been directed toward practical problems" (Kellogg, 1964, p. 83). 

/The concern of this study is nec with research which aims solely at 

the accumulation of knowledge for its own sake. In particular what 

is needed is objective criteria for diffcrentiating between types of 
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research in the middle of this continuum. and extending through applie 

research at the other end. 

A Functional Model for Viewing the Research, Development 
and Extension Process 

The functnnal model which appears on the next page is a 

combination of existing concepts and terms that have been formu-

Lated to meet the n'eeds of this research--which is concerned with 

wheat and rice improvement programs. The objective is to 

Ldentify and define major types qf research within a research 

:ontinuum or process that would be found in an effectively func

:ioning crop research and improvement program. In addition the 

nodel includes and is integrated with the technical aspects of the 

iubsequent extension process. 

The functional model, therefore, flows on -one hand from 

he basicacientist, working at the highly theoretical frontiers of 

,mowledge, through a series of linked research and extension 

)perations which results in improved agricultural technology being 

nade available to agricultural producers at the other end of the 

:ontinuurn. (Note: while it is not included in the model as presented, 

.t is assumed that there is a corresponding feedback process or sys

:em, flowing the opposite direction; whereby new problems are 

.dentified and brought to the attention of the appropriate research 

?rogram or section within the research institution.) In general, 

<nowledge-generating research isequated with basic or original 

research and technology-developing research is equated with 

ipplied research. 
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'Figure I-I 

FUNCTIONAL MODEL FOR VIEWING THE RESEARCH, DEVELOPMENT AND EXTENSION PROCESS IN AGRICULTURAL DEVELOPMENT 

(with special refWence to rice research and improvement programs) 
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All scientists conducting.knowledge-generating research are 

in a sense working at the frontiers of knowledge and are in fact 

creatifg new kn ledge. thereby contributing to the theoretical 

structure of their respective disciplines. The main difference 

between types of research within this category are (1) the level of 

abstraction or generalization at which the research is done (highly 

theoretical versus more production-oriented) and (2) the purpose 

for which it is'done. Generally knowledge-generating research, 

as it is used in this study. refers to an experimental research 

activity that results in the creation of new knowledge. Purpose 

is something that is difficult to define, except when taken in the 

context of the over-all research process and by observing the 

main types of research output. 

While all knowledge-generating research activities included 

in this study are assumed to be essentially production oriented, 

research experiments conductel in a laboratory or greenhouse 

are generally considered to be a step further removed from the 

agricultural producer than field experiments. Thus significant 

research findings resulting irom a laboratory or greenhouse 

experiment would probably necessitate further study under field 

conditions before this new knowledge would be utilized in technology. 

de-VFtping research and built into a new-variety or a new package of 

practices.

Technology-developing resoarch uses or applies existing 

theoretical structures and knowledge, as well as methodological 

tools, in producing new agricultural technology. Two general 
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types, of crop technology were included in this study: (1) genetic 

technology and (2) agronomic technology. 

Generally genetic technology refers to improved crop 

varieties which have an increased production potential. This 

increased production potential is due to certain physiological 

changes in the .genetic structure of the plant (such as increased 

fertilizer responsivene ss, photoperiod insensitivity, improved 

plant type, etc. ) combined with genetic resistence or tolerance to 

important limiting factors of the crop, such as diseases, insects, 

drought, problem soils, etc. In addition, this increased produc

tion potential must be coupled with acceptable grain quality 

characteristics. 

Agronomic technology refers to the "package of practices" 

which must be developed to accompany existing and newly developed 

forms of genetic technology. This bundle of technological compon

ents includes factors such as: fertilizer and pesticides (capital 

inputs), as well as cultural practices such as: date, depth and 

rate of planting, seedbed preparation etc. It is well known that 

these agronomic factors of production greatly affect crop yield 

and in-most cases the theoretical reasons for these effects are 

known. The j9 b of the research worker iri this case is to conduct 

extensive replicated field trials--first on the experiment station 

and then on farms--to determine the optimal "package of practices" 

that the farmer can use in exploiting the genetic potential of the 

variety, given available renox.rccs and economic constraints. 
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Extension technology r'efers to those activities which are used 

primarily by extension workers (sometimes the activities of research 

workers carry over into this functional area) to make information 

about inproved agricultural technology available to farmers. These 

.ativities consist of a variety of methods of advising and teaching 

farmers with particular atte tion in this study given to high yielding 

production br demonstration plots. 

The main point in differentiating the research and extension 

process in this way is to provide an analytical tool whereby. research 

can be classified by function while not being bogged down iAi a seman

tical discussion as to whether research is basic or applied, theoretica. 

or production oriented, etc. Understood in this model is that researci 

(and possibly extension) workers may operate in one or more func

tional areas--possibly across the complete functional spectrum from 

the frontiers of knowledge to the release of new technology to farm'

ers. This functional definition will be used later in the study in 

determining "if'certain research areas are being neglected within 

the training strategy of each center given the work behavior of 

tkainees after they return home. The concern is Ao'identify poten

tial bottlenecks in the research and bxtension process which may 

occur due to technical manpower deficiencies or an improper 

research orientation. 

Research Orientation and Emphasis Within.an Effective 
National Agricultural Research System 

To gain a perspective on research orientation and emphasis 

as carried on within an effective national agricultural research 

http:Within.an
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system, itis useful to look at some comparative data on the United 

States. Before examining this.data, however, the following observa

tion should be made and will be discussed in more detail later. The 

common impression that many foreign students apparently carry away 

with them, after studying at agricultural colleges in the United 

States, is that much. of the research conducted here is ,heoretical 

or basic knowledge-g!nerating research. In fact, most foreign 

students, in the process of obtaining a graduate degree in technical 

agriculture in the United States, must write a thesis based on ori

ginal research. The point that too few people realize ,is that the 

technology-devel opment function important to developing- agriculture 

occurs away from college campuses. 

According to data provided by H. L. Wilche and H. B. 

Sprague, more than half (560) of public agricultural research 

expenditures (USDA and state experiment stations) were allocated 

to applied research, with 41% being spent on basic research and 

3% being spent on engineering and development (mechanical tech

nology). Less apparent to the casual observer, however, is the 

magnitude and emphasis of research expenditures in the private 

sector. In 1965, $460 million dollars or 54% of the total U.S. 

agricultural research budget was ,xpended in the private sector. 

Of this only 9% was allocated to basic research, with 50% being 

spent on applied research and 41% going for engineering and 

development. By reorganizing these data and excluding engineer

ing and development expenditures from the comparisons (since 

mechanical technology i:! i:4 minor importance in this study), the 
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followi'g research orientation or emphasis was found. 

TABLE I-I 

Comparative Emphasis on Basic and Applied "Researchin 
the United States during 1965 

Annual 	Research Expenditures 
(in millions of dollars) 

"Agricultural Research and Development by the Private 

Public Private Total 

Basic Research 161.5 41.4 209.9 31% 

Applied Research 220.6 230.0 450.6 69% 

Totals 382.1 271.4 653.5 100% 

(Engineering & 
Development) 11.8 188.6 200.4 

Source of Data Used: H. L. Wilcke and H. B. Sprague 

Sector of the United States" in Agricultural Science 
Review, Vol. 5, No. 3, 1967, page 3. 

Given the need for applied research to translate basic 

research findings (knowledge) into improved agricultural tech

nology: and given the current balance between applied research 

(69%) and basic research (31%) in the effective agricultural, 

researchsystem ofthe United States, it must be concluded that 

resource allocation to agricultural research in LDC's which gives 

little emphasis to applied research would not stimulate production. 

These data also give strong support to the recommendations that 

were summarized earlier (by different agricultural development 

specialists) that agricultural research institutions in LDS's should 

7 
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emphasize applied research activities. 

To conclude, it appears that knowledge-generating research 

has received most of the attention in the past--particularly because 
of the glamour*associated with wor'king at the "frontiers of know

ledge" which is accentuated by the professional associations and 

scientific journauit. -'xei over two-thirds of the research effort in 

the (effective).agricultural research 'system in the United States is 

devoted'to the more routine, less visible and less prestigous task 

of converting knowl.edge into usable, improved agricultural tech

nology. 

In most LDC's-the private research sector ;s Verysmall or 

nonexistent. Therefore any research, but particularly the applied 

research, must be carried out in the governmental research insti

tutions. Given the experience of the United States, it would appear 

that a general rule of thumb, coticerning the balance between know

ledge-generating and technology-developing research would be not 

to expend more than 30% of the national research budget on know" 

ledge-generating research. In'additi-on, knowledge -generating 

research should be closely tied to research artivities and problems 

within the technology-developing function- -more tl~in likely beinj 

carried out by the same research"workers. 

Factors Affecting Agricultural'Research Orientation 

To recapitulate the discussion thus far,' an attempt has. 
,been made to develop a series of linked propositions which all 

setve to narrow the parameters o0 this study and to develop a 
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conceptual framework for the training study. Briefly these proposi 

tions are the following: 

1. 	 If agricultural development is to occur, then a 
necessary condition will be increased agricultural 
production. 

2. 	 If agricultural production is to be increased, then 
a necessary condition will be a constantly changing 
(improving) technology of production. 

3. 	 If a continuing flow of agricultural technology is to 
be developed and made available to producers, then 
a functionally integrated research and extension 
system will need to be established and institutionalized. 

General Research Problem: The failure of existing agricultural 
research (and extension) institutions to develop and make 
available a continuing flow of improved technology to 
agricultural producers in the less developed countries. 

Hypothesis: The failure of existing agricultural research 
insti'tutions to develop improved agricultural technology 
is largely due to an inappropriate research orientation-
which stresses knowledge-generating research rather 
than technology-developing research rooted in farmer 
production problems.
 

This hypothesis has been supported thus far by'(1) agricul

tural development specialists who have written on this subject, and 

(2) the effectiveness of applied research found in the agricultural 

research system of the United States. 

In the process of developing and refining this hypothesis, a 

functional model was introduced and defined to serve both as a 

conceptual framework for viewing the research, development and 

extension process and as an analytical tool to be-used later in the 

study to asfibss the work behavior of former trainees. 

The remainder of this chapter will be devoted to a 

theoretical discussion and analysis of this general research 
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problem: first,to give additional support. to this hypothesis by 

providing a theoretical explanation as to how this problem may have. 

developed, and second to use this discussion as a means of generat

ing possible solutions to this problem that might be relevant to 

international research centers in implementing their manpower and 

institutional development programs. For the reader not concerned 

with the theoretical issues that may have contributed to this prob

lem, it is suggested that the bulk of Part III be skipped and that 

reading begin with the final two. sections of this chapter. 

Institutional Transplants: The Problem of Research 
Orientations 

Phase I: Transplanting Agricultural Research Institutions 

Following' the Second World War, when the industrially 

developed nations (primarily the United States) got into the techni

cal assistance busine.s, agricultural developmnent was given high 

priority. Speed seemed of the essence. Action-oriented programs 

in research, extension, credit, etc. were implemented as rapidly 

as possible. Since most countries had, at best, a poorly developed 

institutional infrastructure for agricultural development programs, 

the first thing some technical assistance advisors did was to trans

plant the formal institutional structures that they vere familiar 

with back home into the respective national government bureaucracy 

in which they were working. 2 

2 See Brown, Marion R., "Agricultural 'Extension' in Chile: 
A Study of Institutional Tr'nsplantation, " in The Journal of Develop
ing Areas (January, 1970): 197-.210. ai an example of a documented 
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Phase II: The Reformulation of Working Rules 

The next saep was to mobilize whatever trained administrators 

technicians, etc., were available to staff these organizations. In 

many cases the personnel were poorly traihed and had only a vague 

idea as to what they wore exnected to do. Once the institutions were 

established, policy decisions were taken over by local officials 

unfamiliar with applied research processes. While they may have 

seen the abstract relationship between technological change and 

increased productivity, they lacked the experience, expertise, 

and staff to translate this concept into practical research programs 

that would achieve agricultural development objectives. In addition, 

since political leaders as well as the agricultural producers had 

never experienced; rapid technological change in 'the agricultural 

sector (with the possible exception of export crops controlled by' 

foreign firms), they were unaware of the production potential that 

existed in transforming traditional agriculture and the process of 

achieving these changes. 

The absence of external political pressure from the 

agricultural community and the lack of clear internal direction 

resulted in the development of a research bureauci'acy that turned 

its attention to problems affecting its own survival. In the language 

of goal theorists it would appear that most transplanted agricultural 

(Footnote 2 continued) case where extension institutions from the 
United States were directly and rather unsucressfully' transplanted 
into a new and diffcrent national situation. 
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research institutibns experienced a "displacement of goals, 

whereby research personnel view the research organization as 

a terminal goal or end in itself, rather than a means to solving 

farmer production problems. Erven Long specifically mentioned 

this as an important problem when he said, "In Research, a change 

of attitude as to the basic purpose is required, anchoring it solidly 

in the development needs of the country's agriculture, rather than 

treating it as an end in itself" (Long, 1964, p. 12). The resulting 

behavior of research personnel.-as sometimes described by 

foreign technical specialists in unofficial reports and in other 

types-of non-empirical statements--is to conduct "paper" research 

write reports, carefully follow bureaucratic rules, avoid decisions 

that could jeopardize security, appear busy, and, in general, work 

to minimize strains and maximize personal rewards and prestige. 

In organizations where this type of research worker behavior is 

frequently found, there appears to be an absence of working rules 

that direct researchworkers to solving farmer problems. Instead, 

the client public of the research organization is the research 

personnel and superiors in the government hierarchy. 

3 " 
Displacement of Goals- A general concept discussed by

.obert Michels as the "iron law of oligarchy" in Political Parties, 
)ut later more clearly differentiated whereby '.'an instrumental 
ialue becomes a terminal value" (Merton, p. 51). For a brief 
tiscdssion of this concept see Lipset, S. vi., "Introduction" to 
,qichels, R., Political Parties (New York, The Free Press),
L962, pp. 15-39, and Merton, R. K., "Bureaucratic Structure 
Lnd Personality, "1in Etzioni, A., A Sociological Reader on 
omplex Organizations, Second Edition (New York, HQt,

linehart, .and- Wii-ton Inc.), 1969. pp. 47-59. 
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Phase III: The Shift to Professional Research Norms 

As technical assistance agencies became aware of the 

ineffectiveness of agricultural research institutions in Third 

World countries, they began trying to build alterroative institu

tions. They, gave priority to training in various technical agri

cultural disciplines in an attempt to up-grade .research and 

organizational skills of research workers. They also perceived 

the lack of adequate scientific equipment, laboratories, etc. as 

an important obstacle to effective research. Since this latter 

obstacle was directly tied to budget and foreign exchange con

straijts, the problem could be, and was to a large extent, 

resolved by grants from technical assistance programs. It 

appears that training research personnel was viewed as a similar. 

obstacle, so increasing numbers of scholarships and feJ.owships 

were soon forthcoming. 

Research personnel were selected in- increasing numbers' 

by various technical assistance programs to be trained in foreig 

universities. Over a period of more than two decades an insuffi

cient, but still significant number of agricultural research'per

sonnel in most LDC's received advance,' academic degrees. *n 

retrospect, however', it now appears that this approach to meeting 

the technical manpower needs of agricultural research institutions 

may have produced as many new spinoff problems as it solved. 

It is believed that many of the new problems can be attributed t, 

what might be described as a shift to professional research norms. 

This shift can be explained by a combination of the perceived 
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prestige of foreign universities on the part of the. foreign student 

and, perhaps more importantly, the day-to-day exposure of the 

student to the faculty, his advisor and graduate committee in 

these universities. This experience has served to socialize the 

foreign student into accepti;,g the professio~al norms of the academic 

discipline with which he now identifies. 

While aprofessional ideritification is generally thought to be 

i positive and important part of a young scientist's development 

a.nd should be encouraged, if improperly oriented, it can have 

aegative results. What is suggested is that most foreign students 

iave little or no cortact with productive applied. research scientists 

Ln the agriculture universities where they study. Since degree 

?rbgrams require "original" research, it is logical to expect most 

.oreign graduate students to work more closely with the faculty 

ioing fundamental research within a discipline than in a. multi

iiscipline applied area. Researchtopics are selected by the 

.oreign student or given him by his major professor-and seldom 

,ocus on agricultural problems ba k home (Wharton, 1959, 

.p.26-27, Mellor, 1963, pp. 218-2 1). More often research 

:opics are closely tied to the on-going research of the professor' 

)r his collcagues. Since increasing amounts of research funds 

Lvailable to colleges of agriculture are for fundamental 'research 

nd since the professional associations and their-corresponding 

)rofessional journals tend to stress fundamental research, it is 

:ommon for most resear5:h-oriented universities to evaluate,

heir faculty members largely on the basis of their publication 
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and citation record. It follows that these factors will influence the 

normative thinking that is passed on to foreign students, .When a 

student returns home with a prestigous foreign degree and 2-5 

years of day-to-day exposure to basic research thinking, it should 

not be surprising to see the type of research he feels to be import

ant. In other words, while the education a research scientist 

receives in many foreign universities may be essential to pro

viding the necessary theoretical and methodological background 

needed, the accompanying research skills and attitudes learned 

may be completely inappropriate under different institutional and 

agricultural conditions of developing countries. 

It appears that these "professionally" oriented scientists 

take their research direction and problems from the larger pro

fessional peer group with which they-themselves identify. These 

professional groups have the majority of their members in the 

indus-trially developed countries (largely the United States). 

Therefore, the professional norms reflect what s.cientists in the 

industrially developed countries feel to be important areas of 

concern within' their'fields of study. The research worker who 

subscribes to these professional norms, in effect, looks to the 

professional oroanization as his client public. Since the principal 

rneans of receiving recognition and rewards within the professional 

group is to publish in the professional journals and to present 

research papers at professicnal meetings, this largely deter

mines the type of research that is sanctioned by the group and 

which in turn can be carried out by the individual research worker. 
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Now we can explain the problem of a misdirected research orientati 

vis-a-vis the individual research scientist. The next step is to
 

examine how this inherited professional orientation permeates the
 

entire research organization. 

Phase IV:' The Transition to Working Rules Reflecting 
a Professional Group Orientation 

During the period of the fifties and sixties, as increasing 

numbers of "trained" research workers returned home from 

foreign universities, they began to make up an important profes

sional group within each national research -institution. Since thege 

returning scientists have prestigious degrees from foreign univer

sities they move rapidly into high level administra-ive and policy 

positions withinothe research organization (Mellor, 1963, p. 217; 

Wharton, 1959, p. 31). It follows that with the movement of 

professionally oriented scientists into the research hierarchy, 

there will be a gradual transformation of working rules from those 

oiiented to the problems of the research bureaucracy, to new rules 

oriented to research problems considered important by the pro

fessional group (or a combination of the two). At this point, the 

professional group(s) becomes the dominant client public of the 

research organization. This process can be described, in the. 

language oi' org;:rnization goal theory,..as an atypical example of 

a'buccessioa of ,-ai.. It is a typical since it represents a shift 

4uccession of Goals. results when an organization meets
original goals, but is able to identify and transfer organizational
focus to new goals, 'which are al.so relevant to the. client public
(see: Sills, pp. 175-86, and Blau, 1955, pp. 193-200). 
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from thp basically negative, or organization survival concerns of 

before (ie. the organization viewed as a terminal value) to new, 

relevant research problems--particularly as perceived by the 

professional oriented research personnel themselves. 

Working Rules Reflecting "Professional Group" Norms:
 
-nInstitutionalCondition of "Trained Incapacity"
 

While the shift from largely paper research to knowledge

generating research can only be viewed as a significant improve

ment in research organization orientation and resulting activities, 

it is necessary to appraise this emerging situation in the context 

of the technology requirements for agricultural development. As 

was mentioned earlier, nearly 50% of the research carried out by 

state colleges of agriculture in the United States is classified as 

basic research. However -the majority of the basic research is 

conducted by the academic faculty on the university campus--the 

faculty that works most clos.ely with the (foreign) students in each 

-academic department. The conduct of more fundamental research 

within the university or public research institution works ve.vy well 

in the United States because this type of research is expensive and 

the direct output (knowledge) need not be immediately applicable' to 

the needs of the people. But even larger in the United States is the 

_well developed technology-developing research infrastructure (much 

5 Trained incapacity refers to a condition where "actions 
based upon training and skills which have been successfully
applied in the past may result in inappropriate responses under 
changed conditions" (Merton, 1969, p. 50). 
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of it-now being carried on by private industry) that can apply and 

integrate knowledge to devel,,p improved technology used in the 

agricultural and food industry to increase the quantity and quality 

of agricultural products. 

A problem occurs when newly educated agricultural 

research workers go home, highly interested in knowledge

generating types of research, but are placed into a situation 

where the corresponding technology-developing research infra

structure does not exist.' The result is that an institutional 

bottleneck is created because of the lack of rhanpower and pro

grams to ti-anslate knowledge into usable forms of technology. 

Further serious questions have been raised about the 

relevance of the :knowledge-generating research that is con

ducted. An institutional bottleneck of this type would be expected 
/ 

to limit or even stop the flow of information in both directions. 

Therefore, unless the knowledge-w'nerating research scientist 

goes directly to the farmer's field, he would not be familiar 

with the types of problems to be solved. In fact, Hans Singer 

says, "... scientists and technologists of the developing countries 

are themselves trained and conditioned to accept the frontiers of 

knowledge as being where they are for the riche.r countries-

frontiers which, in terms of relevance, may be as far removed 

from the problems of the poorer countries as the moon is from 

the earth" (Singe.r, 1971, p. 28). 

In summarizing the growth and developn ent of transplanted 

agricultural research institutions, it is necessary to conclude that 
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professional norms (working rules) which emphasize knowledge

generating research--while being a considerable improvement over 

the organization survival rules that m 1 have'dominated many 

national research organizations in. the past--are still dysfunctional 

to the research organization, given the functional context in which 

agricultural research is being viewed in this study. This is not to 

say that fundamental research does not have an important and use

ful role to play in the long run development of the agricultural 

sector of Third World countries. Obviously it does. What the 

evidence suggests, however, is that there'is a question of proper 

balance and timing. 

As mentioned previously, there is a considerable reservoir 

of theoretical and methodological tools that are available in the 

agricultural scienceswhich are appropriate for technology devel

opment. To be useful, however, these tools must be used or applied 

in research programs that focus on farmer production problems. In 

research organizations clearly dominated by professional norms, it 

appears quite likely that original'research will be oriented to prob-

Lems of rich nations. 

Institutional Factors Influencing Research O'rientation 

Two factors emerge from the preceding discussion concern-

Lig the research orientation of many institutions in the LDC's'. 

These factors will be examined separately. 
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The Client Publics of Agricultural Research 

The agricultural research worker has two main publics
 

(external to the organization) which he must serve or pay close
 

attention to., The first and most obvious clientele of agricutural
 

research is the agricultural producer or agricultural community. 

Another public to which the research worker is also closely attuned 

is his professional peer group (association). The research worker 

must.stay abreast of new developments in his field so that relevant 

techniques, materiails, research methods, etc., can be built into 

his research program to furtheriassist the agricultural community. 

While the objectives of the agricultural and scientific 

communities are not alwayscongruous, they need not be incom

patible (Report, 1972, p. 13); In fact in the long run, it Wbuld 

be expected that the objectives of'these two client groups would 

converge. But Lowell, Harden points out thiat "... clientele support 

and colleague approval are often measured on different yards dcks." 

He goed on to caution' his professional peers. (in this case, agricul

tural economists) that while "... our ears are well tuned to the 

-voices of academic colleagues. .. we nded also to listen to our 

discerning clientele" (Harden, 1963, p. 93)9). But the problem 

is much more serious in the LDC's. Infact the problem is two 

fold. 

The.primary problem is the dominant orientation of research 

workers to the professional peer group to the neglect of the agricul

tural community. The question, therefore, is 1Tow to establish 
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and/or strengthen the research worker'O orientation tO the agricul

tural community to balance his already strong professional orienta

tion. 

A second problem is how to establish and strengthen a 

different professional orientation in LDCIs which'focuses, in 

geneFalon the.problems of poor nations and "0pecifically on solving 

agricultural production problems. 

Certainly the internationl resear.h centers can and are 

having an influence on these orientations. Therefore, one aspect 

of this study will be to determine how each center views these 

problems and then to examine if and to what extent each center 

is influencing- the' behavior of its former participants. 

Reward Systems for Agricultural Research Workers 

In discussing the development of transplanted agricultural 

research institutions in LDC's,' it was mentioned that as profes

sionally oriented research workers take over the leadership of 

research institutions, it would be expected that they would make 

policy changes concerning research goals and cactivities that are 

consistent with their own professional orientation. To implement 

these new "working rules," it would be expected that a different 

reward system would also emerge within these institutions, which 

would reflect and support these new goals and activities. 

Since reward systems can differ within research institutirj' 

and since these reward systems tend to reflect and support the type, 

of research worker behavior being valued by these institutions, it 



35 

appears useful to digress briefly and consider the types of reward 

systems used within the research structure of the United States. 

Given this information and perspective, it is possible to suggest 

how an external organization, such as an international research 

center, ,might iidirectly reward certain types of research behavior 

within a national institution. 

The Reward Systems for Agricultural ResearchW7orkers in the U.,S. " 

As mentioned earlier, the agricultural research. system in 

the U. S. is made up of two major components: the public and the 

.private sectors. The Colleges of Agriculture in each 'state, with 

their network of experiment stations, cooperate closely with the 

USDA to make up the public component. Less visible, yetlarger 

in terms of total research expenditure, is the private research 

e'stadblishment, concentrated mainly in the agricultural supply 

and processing industries (Wilcke & Sprague, p. 3). 

The private food and agricultural industry is primarily 

interested in developing prodicts and services which can be sold 

to agricultural producers.and consumers. This market orientation 

of private industry greatly influences and directs the type of 

research undertaken. Because private industry conducts product

oriented research, it seems clear that a research worker who 

Jjoins private industry n-iakes a decision (either implicitly or 

explicitly) as to'the-type of research career he will follow. 

While he may maintain contact with the professional association," 

his primary purpose vis-a-vis his professional peer groupis to 
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.keep abreast of the latest theoretical breakthroughs in his field of 

specialization. Generally he is not a contributing member to the 

growing "body of knowledge" in his field of study. Therefore the 

principal reward for following a research career in private indus

try is monetary and after several years with a company it is com

mon to hear the remark, "I can't afford to leave." 

In the public agricultural research sector much of the 

knowledge-generating research is carried on at the college of 

agriculture (i. e., the main experiment station within each state) 

and is generally closely connected with the academic departments 

of the college. Rewards and sanctions are primarily left to the 

individual departments; so,each scientist is evaluated by his 

professional peers. Furthermore, to avoid the problems of 

.subjective evaluations, the trend has been to use a faculty mem

ber's publication record as "objective data" to evaluate his pro

ductivity (a quantitative measure) and competence (a qualitative 

measure as judged by which scientific journals and which pro

fessional associations accept his papers). 6 A more recently 

developed evaluation tool is the scientist's citation record. 

Frequency d citation (by other scientists in the field) is taken 

6 The Research Newsletter of the College of Agricultural 
and Life Sciences, University of Wisconsin--Madison,' reports 
that the college "... ranks FIRST in the number of total papers 
published in scientific journals and FIRST in the number of pub
lications per researcher of all U.S. land grant institutions.... 
The Research Division congratulates each staff member in the 
College for outstanding academic excellence and--'let's forge 
ahead in the seventies i" ("Research, " Volume 10, Newsletter 
Nurrber 4, November. 1973). 
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combined measure of (1) the current relevance of the scientist'sas a 

research to the field of study, (2) his productivity in contributing to 

the body of knowledge, and (3) his professional competence as judged 

by his professional peers. The granting of tenure and salary 

increases are largely based on these typep of criteria. Therefore 

research scientists who desire to gain tenure and move up within 

the departmefit; and eventually to move to a more prestigious depart

ment in another university must conduct research activities in 

accordance with these professional working rules. 

The output of applied research in agriculture is much more 

differentiated than that foundin knowledge -generating research. 

While much of the output of technology-developing research would 

be in the form of messages.to the. agricultural community (for 

example, a fertilizer or pesticide recommendation), the output 

could also be in the form of new genetic technology (i. e., an 

improved crop variety), mechanical technology (i. e., a new type 

of harvester), oi. even a substantially new type of production 

system (i.e., minimum tillage). The problem is obvious. There 

is no easy method for the comparative evaluation of the output of 

technology-developing research workers because both the type of 

output and payoff time for that output may differ greatly between 

and even within fields of specialization. 

Given these difficulties in evaluating the output of applied 

research, the reward system for this type of research may differ 

substantially from the system used in knowledge-generating types 

of research organizations. Without objective criteria with which 

http:messages.to
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to measure a research worker's performance, other factors such as 

seniority, years of service, and subjective criteria may become 

the important factors in deciding when salary increases and pro

motions are given. While merit or research productivity can be 

assessed within research institutions of this type, because of the 

difficulty in making comparable measures of performance objec

tively. the organizational or administrative tendency is to look for 

other types of criteria that will minimize reward conflicts among 

staff members and between the technical staff and administrative 

officers. 

Since technology developing research workers are more 

commonly located at branch research stat'ons (away from the 

intellectual community) and generally concentrate oiA more practi

cal, field-oriented research, these jobs generally have lower pro

fessional status and pay than their colleagues at the college of 

agriculture. The research workers who carry out this type of 

research work are often in these positions because they prefer 

.such work, because they lack the ability to compete with their 

academic colleagues, or because they are blocked from advance

ment. Whatever the reason, these jobs continue to lack the pro

fessional rewards and status afforde~dto those scientists, conducting 

knowledge-generating research. Therefore if a research worker 

is content to stay in the public research sector, w~iere salaries 

are traditionally lower than those offered in the private sector, 

most will do so because of the intellectual and scientific challenges 

associated with conducting theoretical research or knowledge
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generating research. 

The Incomparability of the U.S. Reward System for 

Agricultural Research Institutions in LDC's' 

In most LDC's the agricultural research function is confined 

to the public sector. Agricultural supply industries are just begin

ning to develop and are not equipped to take on'the technology 

developing research function. In the short run, most agricultural 

research will be conducted in the public sector. 

The formal reward and advancement system within 

governmental research institutions in LDC's is generally based 

on some type o: objective criteria, such as level of education, 

seniority, years in service, level of position, etc. Where 

research performance is a basis for advancement and promotion, 

there is a strong likelyhood that LDCts will copy-the reward sys

tem used in industrially developed countries tending to reward 

knowledge-generating research. But while the direct trbsfer of 

a knowledge-generating reward system into national research 

inistitutions in LDC's will be some time A coming (because of the 

la'k of national professional associations and scientific journals 

in. most LDC's) it still appears that the normative structure which 

this reward system represents has been widely accepted by indi

vi-dual scientists. 

Given a working environment where performance and 

achievement are not easily measured in the formal reward 

system, motivated and independent (autonomous) scientists will 

likely look to external sources or groups for their personal 
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rewards, statuh, and satisfaction. Given the low status of agricul

ture in most LDC's and the scientist's exp3sure to the professional 

groupjdurin hi.s graduate, training in a foreign university, it is likel 

that most research scientists will want to continue working in their 

field of specialization, building on their previous research work 

hoping to have a research paper accepted by an inter'nntionsl journsl 

in their field of' study.7 

The problem for the research institution, then, is how to 

get.research workers committed to technology development types 

of.research aimed at helping agricultural producers if there are 

no professional rewards or monetary incentives for this type of 

researchparticularly if a scientist can gain international recog

nition from his professional peers by contributing to the body of 

knowledge in his field. But,as -pointed out earlier, contributing 

to the body of knowledge in the industrially developed coi4ntries 

assumes accepting the frontiers of knowledge as defined by these 

countries. These research activities may have little relevance to 

the agricultural problems of local producers. 

The question to be examined later in this study is how do 

IRRI and CIMMYT view. this apparent normative problem among 

:.agricultural scientists and institutions in LDC's and-what'steps, 

if any, are they taking to influence the existing normative struc

ture of these institutions ? The indirect intervention by an 

7, 

7 This is exactly the problem Hans Singer refers to in his
 
paper on Technological Dualism.
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international center into the normative structure of a national program 

could be accomplished through an externaly. developed, prestigious 

reward system that would be -bothaccessible and useful (perhaps 

even limited to) to r~search workers .in LDC's. Examples of such 

structures within an eifternal reward system are: (1) creating a 

new research publication that would accept research papers dealing 

with specific types of research problems, (2) holding internati.onal 

workshops, for example,-on technology-development problems and 

only inviting participants actively conducting research in-that area, 

(3) systematic visits by center staff members to those research 

workers and programs conducting specific types of research-

possibly giving or arranging direct assistance (equipment, etc.), 

(4) an international awards program (perhaps with'a sabbatical 

year at the center) for research workers from national programs 

making significant contributions to the improvement of agriculture. 

In summary, it would appea'r that the inappropriate research 

orientation that apparently exists in many national research systems 

in LDC's may have resulted from the impact and continuing influ

ence of the professional groups (representing different fields ,of 

study).within rich nations. The influence' Of these professional 

groups on the scientists of LDC's has resulted infirstthe 

internalization of these professional values by the individual 

scientists'and later to the adoption of this normative structure 

as.the working rules of those research institutions. 

If the assumption is made that the international centers 

have a role to play in reorienting the focus of these national 
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re.search institutions--which this particular study does assume-

then the problem faced is twofold: (1) how to redirect chis pro

fessional orientation to problems relevant to the poor nations and 

(2) how to balance this more relevant professional orientation with 

a strong concern for solving the production problems of local 

agricultural producers. How each center handles these problems 

will be examined later. 



CHAPTER, II
 

TRAINING AGRICULTURAL RESEAR CH
 

AND EXTENSION WORKERS
 

Introduction
 

In the last chapter, the problemof ineffective research and 

extension organizatiohs in LDC Is was examined. It was hypothe

sized that the failure of national research systems to develop a 

continuing flow of improved technology was due to an inappro

priate research orientation which emphasized knowledge-generating 

types of research. To help understand the research, development, 

and extension process, a functional model was developed, so that 

this process can be viewed in terms of several interrelated steps. 

This functional model was then related to the effective agricultural 

research system in the United States to determine the levels of 

emphasis that seem appropriate for the differcnt research func

tions. 

The functional model of the research, development and 

extension process describes the major jobs or tasks that must 

be carried out if this process is to operate successfully. With 

a series of jobs or tasks to be carried out, it is possible to 

identify the types of technical manpower that will be needed to 

accomplish this overall process. This in turn, suggests the 

43 
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technical skill areas to be focused on within a training strategy. 

In this chapter, the focus is shifted to the training process 

itself. The first part will be devoted to some of the more general 

and theoretical aspects of the training process'. After clarifying 

some definitional questions, a simple model of the training pro

cess will be presented. Next the objectives of the training pro

cess (behavioral and organizational change) will be discussed and 

related to specific typ~s of training objectives. Since the training 

programs being studied in this research focus on different types 

and combirations of training objectives, a taxonomy of educational 

objectives will be. introduced and summarized briefly. Next the 

steps. or stages in the training process will be discussed and this 

will be'followed by a brief description of different types of training 

methodologies that are directly relevant to this study. 

The second section will deal with the current state of 

knowledge about training agricultural research and extension 

workers. Generally this section focuses on the problems associ

atedjwith training agricultural personnel from LDC's, with parti

cular reference to training in foreign educational institutions. 

In-Service Training and Educational Programs 

This study is concerned with the training and education of 

research and extension workers who come from and return to 

their respect-ve national agricultural institutions. They come 

to increase their technical knowledge and skills; and, wheh they 

return to their home institutions, they are expected to use these 
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skills and knowledge to become more effective in their work. Because 

the learning process is viewed in the context of a continuing work 

responsibility within a national agricultural institution, all three 

prpgrams included in this study are consid-ered to be a type of 

in-service'training or education. 

Education and training are terms which convey different 

meanings to different people. Generally it is unnecessary to care

fully differentiate between these two terms; however, in this study, 

due to the conclusions that willbe made concerning the influence 

of training on the behavior of former participants, such definitional 

questions must be resolved here. 

The American Society for Training and Development (ASTD) 

in its book Training Methods for Skills Acquisition defines training 

-as the7,"Process of effecting change in an individual human's behavior.. 

often applied to the acquisition of limited, job related skills" (Ameri

can, 1972, p. 8). Lynton and Pareek have this to say about training: 

"Training as we see it aims at a lasting improvement 'on the job'. 

The kind of education we call training.., is in truth 'not for knowing 

more but for behaving differently'. Training then is concerned with 

people-on-jobs-.in-organizations ...".(Lynton, 1967, p. viii). Fin

ally Staley considers training "... instruction and learning concern

ed with good performance of a specific task or a set of tasks making 

up a job or occupation" (Sotaley, 1971, p. 10). 

Education, on the other hand, can be described as the process 

of learning new. knowledge and "acquiring orderly, logical systems 

for processing new information" (American, 1972, p. 8). Staley 
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defines education in an occupational context: "'Education means 

instruction and learning broadly relevant to performance'in all or 

a considerable number of occupational roles... " (Staley, 1971, 

p. 10). 

The IRRI Research Fellow-Scholar Program may not be 

clear in this context because it can bt viewed as both in-service 
/ 

education and training. In particular, many of the IRRI research 

scholars take M.S. degrees during their tenure at IRRI, strongly 

sugges'ting a clear-cut educational program. While this is true, 

the focal point of the scholar's research project is generally a 

specific production problem that he will work on once back home. 

Furthermore, while IRRI provide.s the stipend and tuition for 

scholars pursuing degree programs at the University of the 

Philippines College of Agriculture (UPCA), IRRI's direct input 

into the scholar's program primarily concerns the research 

project(s) carried out within IRRI's research facilities under the 

direction of an IRRI senior scientist. Therefore, while the IRRI 

Research Scholar Program is technically an educational program, 

because of the in-service nature of the overall programi, the 

problem-specific focusof the research training, and finally' the 

fact that fellows and scholars are expected to continue working 

on these problems after returning home, this-program like the 

others, will be viewed as technical training programs. 
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The Training Proceso 

Training will be considered ,inthis study as an intervening 

variable in the process of improvingthe effectiveness of both 

agricultural research and extension workers and their respective 

work organizations. Lynton and Pareek have developed a simple 

model of the training process, which will help clarify how training 

is understood in this study. 

FIGURE II-1: 	A Model Depicting The Role of Trainitg In 
Behavioral and Organizational Change 

Independent 
Variables 

Intervening 
Variable 

Dependent 
Variable 
Improved 

Participant Participant 
Behavior 

Training 

- Greater 
Organizatioro 

* 
Organization 
Effectivenesi 

Source: 	 Ly'nton., R. P. and Pareek, Udai, Training for Development, 
Richard D. Irwin, Inc. and the Dorsey Press, 1,967, p.' 18. 

As Lynton and Pareek point out, however, in reality this process 

becomes more*complex, with feedback processes being developed 

between the work organization and the training institution to further 

improve the training process for future trainees. !This simple 

model, however, serves the immediate purpose by! identifying the 

key components of the training process--particularly the dependent 

-variables. The next step will focus on these depenoent variables, 
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as a means of determining the objectives of. trainin'g. 

The Obectives of Training: Behavioral and 
2rganizatiQnal Change, 

tehavioral change on the job mean's that agricultural workers 

act differently in such 'away that results in an improved performance 

of that job. 'Training objectives are derived directly from those 

behalvioral patterns that are associated with the improved per

formance. To establish the sperific objectives of training as 

they alply to behavioral change, it is necessary to fully understand 

the type of job to be completed. One way to do this is to begin by 

completing a task analysis. Generally this includes listing or' 

identifying all of the sequential steps necessary to complete the 

job successfully. The next step is to define precisely how each 

task is to be performed and finally to set specific criteria or 

standards to determine when the desired level of performance 

has been achieved (American, 1972, p. 40). 

Behavioral change can be brought about through the training 

process by changes in three factors: (1) changes in "skills--knowing 

how to do a particular task; (2) changes in knowledge--knowing how 

something works because of an understanding of the relevant con.

cepts, principles, and facts; and (3) changes in attitudes--the way 

an individual feels about a particular activity or environment 

(Warren, 1969, pp. 8-9). Since all three of these factors are 

complex and directly influence the participant's performance on 

the job, they will be considered in more detail as educational 

objectives in the next section. 
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Organizational Change: Training. programs are frequently 

used by organizations to maintain existing, functions by providing th. 

necessary skill training for employees'. In this study the concern is 
C. 

with improving weak or ineffective agricultural institutions in LDC I, 

For this reason, the training of individuals or groups of trainees 

can be viewed explicitly as a means of bringing about organizational 

.change.
 

The logic o' establishing specific objectives of training as 

they apply to organizational change is much the same as that .used 

in determining behavioral objectives. First itis necessary~to 

establish the over-all organizational objective of the research, 

development? and extension process--which is to produce and 

make available a continuing flow of improved technology to agri

cultural producers. Next'it is necessary to fully understand the 

total process involved in producing and making available this 

technology. This involves completing a functional analysis, quch 

as was done in the first chapter, to determine the sequential steps 

necespary to successfully complete, the process. .Finally it is" 

necessary to define, .as,precisely as possible, how each function 

is to be performed'and to establish certain criteria or standards 
for each function--so tht it is possible to determinewhen the 

desired level of performancq'has been reached. 

'An organizational change strategy requires ...the closest, 

collaboration between the training institutior'and the work organi

zation. The institution acts in a consulting.role prior to executing 

the core parts of the required training and often again after 
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participants return to their jobs" (Lynton-. 1967, p. 46). 'Lynton and 

Pareek go on to summarize the necessary steps involved in imple

menting this joint approach to organizational change: 

As a starting point, this strategy addresses the 
question what does the organization need to learn 
to achieve a particular change. The next step is 
to assess the training needs in detail and relate 
them to other requirements of change. The or
ganization then uses training to ensure competent
staff is available in such numbers, at levels and 
at times that the change can bpe accomplished. 
This strategy directly guides the selection of 
inidividuals for training and for jobs upon their 
return (Lynton, 1967,, p. 46). 

The purpose of the foregoing section has been to establish 

a logical s.tructure by which the objectives of training can be tied 

to behavioral and organizational objectives. Later, when the three 

specific training programs are discussed, this logical structure 

will be used to relate training objectives to the specific tasks (and 

functions) that participants (and organizations) are' expected to 

carry out. As will become obvious from the description of these 

respective training programs, the training objectives differ from 

job to job and from function to function. In fact, if training pro

grams are presumed to have a considerable influence oq the work 

behavior of a participant, a close examination 'of the training 

objectives can describe the intended behavior of the participant. 

once back home on the job (Bloom, 1956, p. !2). Since these 

training objectives appear to be very important to an analysis of 

these respective training programs, and since they differ gieatly 

in type and level of complexity, the discussion will digress here 

briefly so that the taxonomy of educational objectives can be 
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summarized. This taxonomy will provide a useful framework for 

d9scussing and analyzing the training objectives of each program 

later in the study. 

A Taxonom x of Educational Objectives 1 

A major research undertaking in the 1950's and 1960's 

resulted in the Taxonomy of Educational Objectives. The first 

handbook, which was published in 1956, dealt with thc rogiitivo 

domain and the second handbook, which was published in 1964, 

dealt with the affective domaii. The third domain--the psycho

motor--was never developed since academic institutions have so 

seldom taught in this area that the authors did not believe a useful 

classification could be developed. 

The Cognitive Domain 

The taxonomy within the cognitive domain focuses on 

"intended behaviorS" that result from the pursuit of different types 

of educational objectives. In p~rticular, these objectives are 

classified in a hierarchical order based on increasing complexity, 

with the assumptionI being that ... each class ification within it 

demands the skills %Lndabilities which are lower in the classifica

tion order" (BloomA 1956, p. 120). Furthermore, there is 

IThe conteylt of this section has been largely drawn from 
the Taxonomy ofvEducational Objectives. Handbook 1: Cognitive
Domain and Handbook I: Affective Domain, oy b~oom, .. etal; 

aswell as H.-. Kelman's "C0mpliane, Identification and Inter
nalization, Three Processes of Attitudinal Change"in Journal t-C 

Conflict Resolution, Vol. 2, 1958, pp. 51-60. 



evidence to suggest that the more complex objectives are more 

difficult to learn than the simpier objectives (Bloom, 1964, pp, 8

12). 

The terminology used in the taxonomy of cognitive objectives 

is descriptive and generally self-explanatory; therefore, an outline 

of these objectives will first be presented and this will be followed 

by a brief explanation of each type of objective, including an 

example or two directly relevant to this study (Bloom, 1956, 

pp. 2 01-07): 

Taxonomy of Cognitive Objectives: 

I. 	 Knowledge: 

A. 	 Knowledge of Specifics 
1. 	 Knowledge of Terminology 
2. 	 Knowledge of Specific Facts 

B. Knowledge of Ways and Means of Dealing with Specifics 
1. 	 Knwledge of Conventions 
2. 	 Knowledge of Trends and Sequences 
3. 	 Knowledge of Classifications and Categories 
4. 	 Knowledge of Criteria 

Knowledge of Methodology 

C.--	 Knowledge of the Universals and Abstractions in a Field.
,I Knowledge of Principles and Generalizations 
2. Knowledge of Theories and.Structures. 

II. 	 Comprehension 

A. 	 Translation 

B. 	 Interpretation 

C. 	 Extrapolation 

III. Application 
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IV. Analysis: 

A. Analy 'w of Elements 

B. Analysis )fRelationships 

C. Analysis of Organizational Principles 

V. Synthesis: 

A. Production of a Unique Communication, 

B. Production of a Plan, or Proposed Set of Operations 

C. Derivation of a Set of Abstract Relations 

VI. Evaluation: 

A. Judgements in Terms of Internal Evidence 

B. Judgements in Terms of External Criteria 

The intended behavior ass6ciated with knowledge, as an 

educational objective, concerns the ability of an individual to 

repeat, quote or recall certain specifics, universals, methods, 

processes, patterns, structures and/or se.ttings. For example,a 

trainee might be expected to know what type or amount of pesticide 

to use in case of-a specific-problem(e. g., insect infestation); or, 

he might be required to know a specific research method involved 

in carrying out a fertilizer trial on wheat; or, he might be expected 

to know basic genetic principles associated with viral disease 

resistence in rice. 

Comprehension, as an educational objective, represents 

the lowest level of dnderstanding of knowledge and generally means 

that the individual knows what is being communicated and can put 

the material or idea into his own words. 
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Application represents the next level of understanding and 

means that the individual can apply the idea or material by giving 

examples, by identifying a particular use of the concept, etc. 

Analysis, as an educational objective, means that the 

individual can break down a communication or problem into its 

constituent elements and identify the relationships between these 

elements. Experimental research that expands the frontiers of 

knowledge is'largely a product of a continuing process of analysis 

(and verification). 

Synthesis involves a process of putting together, combining 

or recombining discrete elements so as to form a complete,' inte

grated newly conceived whole. This type of process would be 

associated with the task of genetic improvement, whereby a 

research worker attempts to bring together many different types 

of desirable characteristics into a new improved variety; or could 

involve the development of a new "package of practices" involving 

different types of biological and physical inputs, cultural practices, 

etc. . for a particular environmental region. 

Evaluation, as an educational objective, involves decision

making or making judgements about a particular material or method 

based on certain types of criteria. For, example a plant breeder 

should be able to select advanced lines on the basis of objective 

criteria and systematically decide which materials should be 

carried forward to the next generation, released as - new 

variety or discarded from the program. Likewise a production 

agronomist or production team should be able to arrive at specific 



recommendations, to make up a new "package of practices," based 

on experimental results and taking into consideration the availability 

and cost of inputs, product prices, production targets, etc. 

.The Affective Domain 

The taxonomy of affective objectives developed by Bloom and 

associates views different types of affective objectives along a con

tinuum as was the case in the cognitive domain. In this case, how

ever, the criteria for differentiation is not complexity, but increas

ing levels. of internalization. In fact, the theoretical framework 

developed in this taxonomy goes well beyond the needs of this study 

in defining and categorizing different types of affective objectives, 

since the training programs..are. at"most concerned with the pro

fessional values of agricultural workers vis-a-vis certain types 

of research activities--not with .changing the entire value system 

of the trainee. For this reasona related, but simpler conceptual 

fiamework has been selected for use in differentiating between 

different types of affective objectives. 

H. C. Kelman differentiated attitudinal change into three 

di-s-tinct pi--oc-e-s-es: compliance, -identification,_. and internalization. 

In addition he related these changes to different types of power that 

could be used by the influencing agent to achieve a particular 

behavioral objective. The three processes of attitudinal change 

are defined-as follows: 

Compliance can be said to occur.when an individual 
accepts influence because he hopes to achieve a 
favorable reaction from another person or group. 
He adopts the induced behavior not because he 



believes in its content but !because he expects to 
gain specific rewards or approval and avoid specific
punishments or disapproval by conforming.... When 
an individual adopts an induced response through 
coriliance, he tends to perform it only under condi
tions of surveillance by the influencing agent. 

Identification can be said to occur when an 
,individual accepts influence because he wants to 
establish or maintain a satisfying self-defining
relationship to another person or a group.. .. The 
individual actually believes in the response*s which 
he adopts through identification, but their specific 
content is more or less irrelevant. He adopts the 
induced behavior because it is associated with the 
desired relationship.... When an individual adopts 
an induced response through identification, he tends 
to perform it only under conditions of salience of 
his relationship to the agent. 

Internalization can be said to occur when an individual 
accepts influence because the content of the induced 
'behavior--the ideas and actions of which it is composed 
is intrinsically rewarding..... He may consider usefulit 
for the solution of a problem or find it congenial to his 
needs. Behavior adopted in this-fashion tends to be 
integrated with the individual's existing values.... 
When an individual adopts an induced response through
internalization, lie t'ends to perform it' under conditions 
of relevance of the issue, regardless of surveillance or 
salience (Kelman, 1958, pp. 53-54). 

While Kelman's processes for attitudinal change represent 

different means of achieving a particular type of induced behavior, 

these processes can also be viewed as different leve-ls of commit

ment in the overall process of internalizinga value or yalue set. 

It is-this particular: perspectivethat will be used in this study so 

that induced behavior can be categorized both in terms of the rela

tionship of the individual with the influencing agent, but also in 

terms of different levels of commitment in the process of achiev

ing particular (affective) educational objectives. 
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The following example-will demonstrate how this theoretical 

framework will be operationalized. If the desired behavior occurs 

at the training site, but does not continue once the trainee returns 

home, then (if such behavior is possible with the job assignment) 

itwill be assumed that compliance was the process or level of 

attitudinal-change achieved. If the induced behavior continues on 

the job as long as there is an'active follow-up program between 

the international center and the trainee, but~then lapses when siuch 

follow-up programs terminate, then identification was the process 

or level achieved. Finally if the induced behavior continues even 

after follow-up programs with the trainee have ceased, then it will 

be aesumed that the internalization of the value or value set will 

have occurred.
 

Types and Methods of Trainxing Relevant to This Study 

Training methodologies are selected for use on the b' sis of 

a number of factors, but most important are resource availability 

(staff, facilities, etc.) and the behavioral objective being sought. 

This section will be used to introduce, describe, and define the 

diffeient types and general methods of training that are relevant 

to the programs included in this study. 

-kill training categories that are described in the literature 

are generally a-en-f-oTr-busi-essand industry where the-majority 

of skill tr;aining occurs. Inasmuch as the training of research 

and extension workers is somewhat different than these types of 

training programs, it will be necessary to adapt existing terms 
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to meet the needs of this study, or where necessaryahd definitions 

to create new terms and definitions. 

An adaptation of on-the-job training is employed by CIMMYT 

in carrying out the practical skill training portion of its wheat breed

ing, wheat pathology, and cereal technology training programs. The 

training takes place within the actual working environment of an on

going research program--but it t s CIMMYTIs program in Mexico and 

not the working environment of the national program. Other than 

this difference, the training procedure is basically the same. The 

sum-American Society for Training and Development (ASTD) has 

marized the processes involved in on-the-job training (OJT): 

In OJT, both the trainee and the instructor operate 
in the actual job environment. The trainer is a 
qualified and experienced worker who has been 
selected not only for his skills as a worker but also 
for his ability to teach those skills to someone 
unfamiliar with the job. He first explains.the 
process or operation involved to the trainee. The 

..trainee then observes the experienced employee 
carry out the process. After hearing the explana
tion and observing the work performed, the'trainee 
does-the task himself under the guidance of the trainer. 
The trainee receives whatever correction and advice* 
are necessary and continues to do the task under 
observation until both he and the trainer consider 
that he has mastered it. At this point the trainee be

..gins to learn the next task or process until he masters 
all elements of the job. At this point training ends and 
the trainee is expected to be full'y productive (American, 
1972, pp. 22-23). 

While on-the-job training has been criticized (see CIMMYT, 

1972, pp. 19-20) because production objectives sometimes appear 

to outweigh training objectives, this methodology has some distinct 

adv-anEages.-In-pa-rtiuclar it allows the trainee to operate in a 

realistic working enviironment rather than ina t-iin-g--ienv nmentt. 
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While this difference may be insignificant to an assembly line worker 

who performs a routine job in a controlled working. environment, 

research and extension workers frequently operate with consider

able freedom and latitude vis-a-vis the type and amount of work 

performed. On-the-job training can provide the trainee with a 

realistic idea as to how an effective research or extension pro

gram should operate and how the various tasks and functions are 

actually integrated into an on-going program. 

The IRRI Rice Production Training Program (RPTP) 

employs an adaptation of vestibule training whereby the on-the-job 

situation is duplicated off line in so far as possible. In the case of 

the RPTP, the applied research trials, extension demonstration 

plots, the practice training course, etc., are all conducted within 

IRRI's facilities, but on land and in buildings set aside for these 

particular training functions. Since the term vestibule training 

comes from industrial training programs and is not descriptive of 

this type of training, the term field .practice training will be substi

tuted for it. The process involved, however, is largely the same 

-and is summarized as follows: 

Vestibule training is intended to gain all of the 
benefits of on-the-job training with few of its 
shortcomings. In Vestibule training, the on-the
job situation, the production system itself, is 
duplicated off-line. A separate area is set up 
in which the actual production processes can be 
carried out. What is lacking is the production 
requirement of the on-line situation... 

In Vestibule training the instructor assigned to do the 
training has this assignment as his primary task. 
Training is not something he does in addition to his 
other duties, as is true in the actual production 
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situation of OJT, where the instructor is frequently 
required to maintain production as well as train the 
new employee. 

The Vestibule "School" approximates as closely as 
possible the actual'production situation in terms of 
processes and equipment used. The method makes 
heavy use of simulation techniques. The basic diff
erence between Vestibule methods and OJT is that 
in Vestibule training, the primary aim is learning-
production is not normally attempted as one of the 
outputs (American, 1972, pp. 24-251. 

The final type of training program being considered in this 

study is being termed "Research project training.." This type of 

training is commonly used in the IRRI Research Fellow and Scholar 

Training Program and is used to prepare individual research work

ers to carry on experimental (original) research in a particular 

.problem area of a field of study. Generally this type, of training 

can be equated with technical research training at the graduate and 

post-graduate levels within academic institutions. 

Since experimental research is highly specialized in both 

method and contents it is nearly impossible to develop a common 

training format that would be appropriate for more than a few 

trainees at.a time. For this reason organized training programs 

for this type of research worker are uncommon and a tutorial 

tralining methodology is generally used. 

Experimental research trainees can focus on either subject 

matter (knowledge and theory); research methods, skills and tech

niques; or a balance between the two--depending on the breadth and 

level of their development. Frequently, however, skill training is 

more incidental to the total learning process since trainees must 
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learn certain skills and techniques in order to carry out a particular 

type of experiment. As types of experiments change, nev 'skills 

may be required by the research worker. He must learn\to use 

new research techniques as the need arises. Particularl\ in the 

case of inexperienced research workers, the main objective of 

project training would be to provide the trainee with a positive 

research experience studying a relevant problem. 

All three training programs use a variety of other training 

methods, but most common would be some form of classroom' 

instruction (lecture, seminar, discussion, etc.). In this case ihe. 

emphasis is generally on some type of cognitive objective, rather 

than on (psychomotor) skill training. In fact, as will'be discussed 

latter, the Rice Production Training Program spends approximately 

one-half of the training course in classroom instruction emphasizing 

cognitive objectives relating to modern rice technology and produc

tion. Much of this classroom instruction is then related to the pract 

cal skill training that occurs in the field. Since these other types of 

training are less important to the general skill training focus of this. 

research, they will not be discussed in detail here, but will be 

described as the need arises within the specific sections dealing 

with training methods of the respective prog rams. 

'2
 
The Stages of Training 

The training process can be broken down into three general 

2 Adapted from Lynton, R. P. and Udai Pareek, Training for 
Development (Homewood, I11. : Richayd D; Irwin, Inc.), pp. 19-27. 
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stages: (1) pre-training, (2) training and (3) post-training. 

Pre-training: For the-potential trainee, this is the stage 

when he becQmes aware of a potential training experience; when he 

weighs the opportunities and problems (both personal and career) 

associated with such an experience and then comes to a decision 

that he should apply for the program. Later, if accepted, he,. again 

must decide to accept thq training invitation and if affirmative, make 

the necessary arrangements and preparations for departure. 

For the work organization, the pre-training period may take 

tho different directions. It may be aware of the up-coming program 

and recognizing the need for this type of skill training for its staff 

initiate the application and selection procedures within the organiza

tion. In this ease the work organization will likely play an active 

role in selecting appropriate individuals for the training program. 

In a second case, an individual staff member may initiate the process 

and apply directly to thetraining institution. In this case, if the 

'applicant is selected, the work organization would need-to make a 

reactive decision whether the training would be appropriate vis-a-vis 

the goals and operations of the organization and whether or not the 

organization could afford the absence of the particular staff mem

ber.
 

For the training institution this is the period of informing 

cooperating organizationd and potential trainees of up-coming 

training opportunities and then working with these organizations 

in screening andselecting the best candidates to be invited for 

the training program. 
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Training: The actual t-.,:iing period is when the-training 

institution provides trainees with appropriate learning opportunities. 

The different types of training objectives and methodologies that are 

relevant to this study have already been discussed in the preceding 

sections of this chapter. :The actual subject matter, specific 

objectives and methodologies of each training program will be 

discussedin detail in the following chapters on the respective 

training programs themselves. I 

P6st-Training: This is the period when the returning Lrainee 

attempts to utilize. the training he has received on the job. As Lynton. 

and Pareek point out- "In the final analysis, training is successful if. 

the participant's effectiveness at this job goes up as expected. Other 

preconditions, such as'adequate equipment, basic attitudes of col

leagues, and organizational policy, have to line up with the change. 

Discrepancies mean that the participant gets fruistrated at the very. 

end, that is, when his expectations are at their highest" (Lynton, 1967, 

p. 22). 

The training institution can also play an impb.rtant -role in, 

supporting the new behavior,. after the formal training 'program. 

has ended. Particularly in many LDC's, resources- available -to, 

many research and extension organizations are"very li.Ited. In 

some cases, the training institution can anticipate or respcind to 

small, but very i:'.rtant requests from returnees. Likewise in 

agricultural research and extension, new findings and, developmbnts 

are continuous and it is important that former participants are kept 

up-to-date. This may also-serve to reinforce the new behavior' 
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if the participant feels the training institution is interestedpatterns, 

in his continuing success. 

TRAINING PROGRAMS IN AGRICULTURE 

Training and Educational Programs for Agriculturists 
in the United States 

In searching the literature on training agricultural research 

there isand extension workers in the United States, an apparent 

absence of any research or other writings that deal directly with 

this subject or problem area. While little is said about the pre

paration of agricultural workers for jobs in research and extension, 

it is obvious that this function is of great importance in the United 

given the well developed and financed colleges of agricultureStates, 

in each state. But while considerable effort is given to the advance 

it may be instructraining of agricultural workers in this country, 


tive to briefly review the distinctions made earlier between training
 

and education. Education, as Staley defined it, is broadly relevant
 

to the performance of a considerable number of occupational roles,
 

while training is concerned with a specific set of tasks making up a
 

job (Staley, p. 10). Given these definitions, it is clear that colleges
 

of agriculture generally emphasize educational rather than training
 

objectives.,
 

The university graduate i agrjculture (particularly at the 

13B.S. and M.S. levels),by and large, is not prepared for a specific 

jobi, but has some flexibility regarding the type of job(s) he may 

choose to undertake. (At the more advanced levels -- Ph.D, and 
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post-doctoral--this flexibility decreases as specialization increases.) 

New graduates enter the job market with'an understanding of the 

relevant theories (logical systems) in their field of study, but with 

few of the job related skills and techniques they will need for the 

actual assignment they will eventually undertake-. The question is 

asked, where do they acquire the skills and techniques they will 

need to furnction effectively in these job-assignments ? Like most' 

inexperienced workers, regardless of their field, these research 

and extension workers gene-raly undergo a period of informal, 

onunstructured on-the-job training. To help visualize how this 

the-job training might occur, the following descriptive statement 

may be useful. 

The newly hired, junior level research or extension worker 

will generally be assigned to work with an experienced, senior level 

staff member to learn the specifics of the job. Because the train

ing relationship is among professionals, it wili seldom be explicitly 

termed a training or apprenticeship type of relationship. Yet this 

is largely what it is. As the junior level staff members gets more 

experience and confidence, he will begin to function more and more 

on his own. Slowly the student-teacher type of relationship changes 

to one of professional colleagues. consulting with one another on 

common problems. 

There are two very basic factors that make this type of 

training effective to the work orginization. First, the organization 

knows what function the new staff member is to carry out and how 

it fitsinto thelotal operation of the organization. Second, there 
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'is sufficient staff time and expertise available, particularly from a 

skills and methods standpoint, for the new staff member to-learn 

the specific work function he has been hired to carry out. If the 

latter element is not present,, then an experienced research or 

extension worker will need to be hired (who already knows the 

necessary skills and methods to set up a functioning program). 

The premise which has been developed here is that within an 

effectively operating agricultural research and extension system, 

considerable on-the-job training occurs--frequently througi informal 

unstructured professional relationships -- thereby insuring that 

(1) the necessary wor'k functions are properly carried out by new 

personnel, and (2) that the goals of the organization are achieved. 

In a situation where organizational goals are unclear or in dispute, 

where organizational functions are not clearly defined and where 

experienced personnel are unavailable, the recent university grad

uate (regardless of where he comes from) would certainly be faced 

with a perplexing task in trying to determine how he might best 

proceed. What is suggested is that this may be the type of organiza

tional environment that many returning foreign studerts face on their 

return home from academic programs abroad. 

A Review of Past Experience in Training and Educating
Agricultural Workers from LDCrs in Academic Prqrams 
in the United StatesT 

The experience of training and educating fordign 

ag-icultural workers in the United States during the past two 

decades apppars to have been beset by numerous proulems. 
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These problems and deficiencies can be classified into two general 

types: (1) those cbaracteristics associated with foreign agricultural 

students as a group, and (2) those institutional characteristics 

associated with advanced degree programs in the U.S... that rrake 

such programs less than appropriate for. foreign students from 

LDC's. This review will begin by examining those characteristics 

of foreign agricultural students that are judged as being problematic. 

As a starting point, there appears to be wide agreement that the 

majority of foreign agricultural students studying in the U.S. come 

from urban, rather than rural backgrounds (for example see: 

Wharton, 1959, p. 33, Mellor, 1963, p. Z27 and Darrah, 1959, 

p. 1383). "The basic cause of this situation;' as Mellor points out,
 

"lites with a history of inadequate rural school systems, with the 

result that acquiring a secondary school education and the college 

education for whi'h it is requisite requires urban living. Histori

cally, even the village boy who has becorm- '-ducated has managed 

it only by moving to live with relatives in town. As a result he has 

become urban oriented and experienced" (Mellor, 1963, p. 227). 

This lack of a rural background apparently results in a 

number of related consequences. One major problem is that many 

foreign students have a general lack of ,understanding about the 

agriculture of their own countries and about production agriculture 

in particular (see: Lewis, 1959, p. 6; Wharton, 1959, p. 40; 

Castillo, 1968, p. 239). Mellor summarizes the problem clearly: 

"The problem of the foreign student is less one of not knowing 

American agriculture than one of not knowing any opriratihg 
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agriculture at all" (Mellor, 1963, p. 228). 

The lack of a rural backgroundand knowledge of producti6-

agriculture-must have considerable influence on the. attitudes and 

motivations of.agricultural workers. The obviopus question is why 

do these types of individuals enter agricultural institutions in the 

first place. Botl Mellor and Wharton point out that it is common 

for students to prefe'r careers in the professions, such as law, 

medicine, or engineering to one in agr.iculture, but "find that the 

competition excludes him from his first choices" (Mellor, 1963, 

p. 227). 

The viewpoint of agriculture as a second-rate occupation 

poses serious selection problems for foreign training and education 

programs. As Wharton sees iti "Students from urban areas and 

without farm backgrounds are not automatically or inherently 

unsympathetic toward rural people and problems...However it 

must be recognized that finding urban youth who are interested and 

capable, and who also seek a career in agriculture is extremely 

difficult" (Wharton, 1959, p. 34). 

The motivational problem vis-a-vis service to rural peopl 

is-also frequently mentioned as a serious problem among foreign 

agricultural students (again see: Mellor, 1963, p. 227, and 

Wharton, 1959, pp. 36-38). Lewis, in discussing this problem 

among foreign graduate students in agricultural economics states 

that these students ... do not hoid their own peasant farmers in 

respect... Many of thern cannot communicate with farmers. They 

will not listen to fa4mers and have no c6rnmon ground of 
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understanding with. them" (Lewis, 199, p. 5).' Wharton found'in a 

survey, of professors in the 'U.S. that they "...feel strongly that 

there is a need to send students for (United States) training who 

have a greater desire to serve 'their own agriculture. Thes'e per

sons say that the present levels of development in underdeveloped 

areas make it necessary to concentrate greatest attention hnthose 

individuals with service-oriented motivations" (Wharton, 1959, p. 37). 

Since the backgrounds and attitudes of many foreign agri

culturalstudents are viewed as serious limiting factors to the 

future effectiveness of these individuals as agricultural research 

and extension workers, it will be useful to follow this discussion a 

step further and see What type of consequences result, regarding 

the type of research they prefer to undertake. C. P. McMee!'. i 

thinks that foreign-trained agriculturists "... return home with out

looks and.techniques much'too advariced for their countries' needs. 

They.. abs'orb a philosophy of modern science that aM aches more 

merit to publication in a scientific journal to enhance their special

ist reputation than to the dignity of immediately useful but unpub

lishable work. It is difficult to induce these.young specialists to 

take on such mundane jobs as the testing of different cultivation 

practices... " (McMeekan, 1965, p. 72). Mel.lor also thinks that 

many studento prefer theoretical rather than applied research. 

He finds many students working-under the-dubious assumption that 

"Work with basic theory is thought to be possible without an operat

ing knowledge of agriculture" (Mellor, 1963, p. 228). One view 

expressed in the Wharton study is that ".,.the Asian culture generally 
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places a high premium on theoretical subjects, abstract logic, and t] 

more esoteric. academic subjects. Consequently the courses which 

Asian students insist upon taking and the orientation of their disser

tations are along lines which-many professors consider to be of little 

practical value in resolving the problems. of farmers in underdevel

oped countries (Wharton, 1959, p. 37). While these are some of the 

potential problems that agriculturists from LDCIs may bring with 

them to the training or educational institution, the problems are not 

all,one-sided. 

One of the more serious institutional constraints that directly 

influences the type of training foreign students receive in U.S. 

universities is the continuing movement toward increasing speciali

zation within disciplines. The problem is that advanced graduate 

programs require original research studies as part of the degree, 

requirement. As the frcrutfr of knowledge continue to expand, 

this results in many U.S. Lrained foreign students focusing on 

more and more specialized problems. The results of this type 

of training are agricultural scientists who know "more and more 

of less and less." Yet when they return-home they find themselves 

in positions where "They are expected to know a .great deal more 

than they have studied" (Wharton, 1959, p. 30). 

Another aspect of the specialization problem, is the 

appropriateness' of research problems studied by foreign students 

while, in the United States (see Lewis, 1959, pp. 4-5 and Castillo, 

1968, pp. 238-39). Most obvious in agriculture is the differences 

between doing research in temperate vs tropical climatic 
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environments. Less obvious, yet important, are differences in 

conditions such as: small subsistence versus large commercial 

types of agricultural production; and "growing the same cro'ps 

under conditions of affluence and sophistication versus that of 

producing under conditions of crude facilities and scarce resources 

(Castillo, 1968, p. 239). 

A final problem is the research techniques and method

ologies being taught in U.S. universities. As Mosher once com

mented about Asiah agricultural economists: "In some cases. 

students from Asia after their return are called upon to tackle prob-. 

lems for which the appropriate methodologies are those which the 

United States developed, used and abandoned long ago. In other 

cases, the problems they face on return are problems we niver 

had in the United States" .(Mosher as quoted in Wharton, 1959, p. 25). 

McMeekan comments on the same point: "But'what these znew nations 

see is the. agricultural research of today and not that of yesterday. 

They see thousands of scientists in the United States engaged in 

highly specialized studies geared to a future already within the 

grasp of such a sophisticated agricultural nation... Their work 

of tpday is no longer dominated by immediate usefulness. ;It lies 

in fields that are often only remotely connected with agricultural 

proguction, as it now exists" (McMeekan, 1965, p. 72). 

Educational programs for foreign agriculturists in~the United 

States face serious problems. It appears that in some cases 

inappropriate personnel have been selected for training, ohes having 

little interest in or knowledge of production agriculture. In many 
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cases the nature .of-degree requirements set by graduate schools and 

academic departments -- emphasizing increased specialization, the 

orientation of research to different types of agricultural problems 

and the useof inappropriate methods and techniques -- severely 

limits the direct application of such advanced training to the task 

of solving the serious agricultural problems of LDC's. While these. 

serious problems are recognized, the fact remains that most LDCIs 

lack adequate institutions of higher learning--particularly in agricul

ture--that can supply the technical personnel'needed for agricultural, 

research (and extension) programs. Until this capability has been , 

increased and strengthened, it!will be necessary to carry out mu l 

of'the advanced academic training of agricultural scientists in 

foreign universities of the industrially developed countries. 

While the task of higher education must largely rest with 

the university--be it foreign or local--a different type of training 

and training institution is being looked to as a possible solution to 

some of the technical manpower development pfo ems currently 

being faced by most LDC's. These institutions abie the international 

agricultural.rescarch centers which have been quite successfulto 

date, in developing the Green Revolution technology that has accel

erated wheat and rice production in many Third World countries. 

The rer iainder of this study will be devoted to an examina

tion of the training programs of the two older international insti

tutes: The International Rice Research Institute (IRRI) located in 

:he .rhilippines and the International Maize and Wheat Improvement 

enter (dIMMYT) located in Mexico. The focus of this research
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will be on the types of people these institutes are training, the type 

of training provided and the types of jobs for which participants are 

being trained. The study will also determine how many returnee's 

are working in the skill areas for which they were trained, how 

much of the training is being utilized on the job, how the training 

has influenced the work behavior of former traine: s, etc. 

.,The purpose of this study is not to compare the training 

efforts of one center against the other, but to make as explicit as 

possible the training strategy being followed by each Center and 

then to examine Ithis strategy (1) conceptually, in terms of the 

research and extension jobs needed to be carried out in LDC's 

if agricultural and food production is to be increased and (2) 

empirically, in term.; of what trainees are actually doing and 

how useful the, t.aining has been to these participants in helpink 

carry out these particular jobs. In'undertaking this study, the 

primary objective of the investigator was, first, to facilitate an 

exchange of ideas and methods between the two centers directly 

involved in the research and, second, to allow the newly established 

institutes to learn from the experience of the older institutions. 



CHAPTER III 

THE CIMMYT WHEAT PROGRAM 

Introduction 

The wheat training programs of CIMMYT were selected 

study. in this research since they had sufficient size (number of 

trainees), program continuity, and lpngth of operation to allow 

participant follow-up study. To fully understand the wheat trair. 

ing programs and the institution building strategy they imply, it 1 

necessary to first understand the structure and function of the 

CIMMYT Wheat Program in Mexico and the component parts of 

CIMMYT's. cooperative prograris with nitional programs. 

The Objectives of the CIMMYT Wheat Program 

The objective of the CIMMYT wheat program is threefolc 

1. To belp governments develop wheat improvement 
programs and to supply germ plasm, technology and 
training of national scientists for those programs, in 
order t.o benefit the largest possible number of farmers, 
especially in developing countries. 

2. To increase the efficiency of grain production, as 
measured by yield per unit area and by lowered cost 
of production, in order to help wheat grower achieve 
a greater net income, and to ensure an adequate food 
supply at economical.prices for entire populations. 

3. To improve the nutritional quality of wheat, 
especially protein quality. (CIMMYT Annual Report, 
1970-71, p. 11) 
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The organization of the CIMMYT Wheat Program, in carrying 

out the objectives listed above, .can be broken down into two types of 

activities.:, the research program in Mexico and the international 

cooperative programs. Many of these programs. have been 

described in detail in CiMMYT reports and from special perspec

tives by other authors. Perhaps the most comprehensive overview 

of CIMMYT and its transition from a national. agricultural improve

ment program to an international research center .can be found in a 

book by E. 'C.Stakeman, R. Bradfield, and P.*C. Mangelsdorf, 

entitled Campaigns Against Hunger. This spction is not designed 

to be a review of this literature, or even a background statement 

about how CIMMYT developed. Rather the objective is to describe 

some of the key characteristics of the CIMMYT Wheat Program that 

are unique to this international center and this varietal improvement 

program. All. of these factors play important roles conceptually or 

functionally in making up CIMMYT% international wheat improvement 

4trategy, of whih training is of instrumental importance. 

The Wheat Research Program: 

The CIMMYT Wheat Improvement program in Mexico is a 

research effort .designed.to increase the. genetic yield potential of 

the wheat plant by combining within germ plasm and varieties 

resistance or.tolerance to limiting actors--particularly diseases, 

but a .so insects--,with other yield increasing characters that will 

allow the more efficient utilization and conversion of solar energy 

and nutrients (including wateri to increase wheat production per unit 
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area. 

It is impo a utndeiatand that in addition to genetic 

improvement, production can also be greatly influencedlbythe

g'rowth environment in which a particulai' variety is grown. 

Research directed at these agronomic questions is considered 

by CIMMYT tobe location specific; therefore, little direct research 

attention is given to these problems in Mexico. Instead nearly all 

attention is focused on the genetic component of wheat technology. 

Breeding for Widely Adapted Genetic Material 

It is in large part serendipity that the concept of widely 

adapted germ plasm came out of the CIMMYT Wheat Program. 

Here is a brief explanation as to how this happened. To breed, ", 

select, and release a new wheat variety requires 7 generations. 

In order to shorten this time (normally a mixiimum of 7 years), 

Dr. N.E. Borlaug, Director ,fCIMMYT's Wheat Program, 

established a high altitude swnmer nursery in the valley of Toluca 

to add an additional growing se'ason per year to compliment the 

regular wheat breeding season (winter nursery) in Northwestern 

Mexico. 

Environmentally the two nurseries are distinctly different, 

almost to the point of representing near opposites vis-a-vis spring 

wheat production. Some of these important environmental differ

ences represent variations in photoperiod or day length, seasonal 

temperature patterns, amount of precipitation (wet rainfall vs dry'

irrigated), level of solar intensity, disease incidence, changes in 
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soil types, etc. By selecting plants and lines through succeeding 

generations in alternating growth environments, the wheat team was 

in eflect, selecting germ plasm for wide adaptability. Thus, while 

the summer nursery in Toluca did cut the varietal development 

process t-3-1/2 years, instead of seven as was true beforq; it also 

had the unforeseen result of producing widly-adapte _germ plasm 

and varieties. Now this concept is recognized and the advantages 

of this proqcdure are built into the research program. While the 

.advantage of widely adapted genetic material is that it can be grown 

in many different countries of the world, this advantage can also be 

a disadvantage. If a variety is extensively grown over wide areas, 

there is increased vulnerability due to the problem of disease epi

demics. This problem is recoghzed, and precautions at both the 

international and national level are taken to minimize the occur

rence of this problem. 

.Selection of Germ Plasm Under Highly Hostile 
Environments 

Another characteristic of the breeding methodology,., which 

also contribuced to the wide adaptability of CIMMYT's germ plasm, 

is'the breeding and selection of segregating lines under harsh or 

severe environments vis-a-vis specific limiting factors. For 

example, a severe outbreak of stern rust may occur once every 

few years in northwestern Mexico. Therefore,under natural con

ditions a breeder will have less opportunity to identify and select 

disease resistant plants and lines in tlhe early segiegating 
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generations. Even with artificial ,ilinoculations the disease may 

develop too.sl'- ly to afford the bree46er i good selection tool in 

the d-y-conditions of Sonora. But, in the cool wet environrnant of the 

6ummer nursery near Toluca the growing conditions are ideal for 

disease epidemics; therefore, a plant must be resistant to stem 

rust to survive in this environment. 

The problem is that highly hostile environments for certain 

diseases and insects are not available in every country or even in 

every continent. For stripe rust, CIMMYT must go to Colombia 

for s.ources of resistance and for sufficiently hostile conditions. wherc 

germ plasm cjn be screened for resistance or susceptibility to this 

particular disease. - For Hessian Fly, the most hostile environment 

for selection is North Africa with the source of resistance probably 

coming from winter wheats (CIMMYT, 1972, p. 3). 

The point is that certain diseases and*insects are economi

cally impc rtant (i. e., will, greatly reduce production) once every 

Z, 5, or more years--whenever a certain combina'tion of factors 

is right for an epidemic to occur. A country needs protection for 

the year when a potential epidemic can occt.l; yet,there is no easy 

:r effective way that national breeders can identify resistance or 

tolerance to these potentially limiting factors until an epidemic 

toe's occur. -Therefore CIMMYT brings together rnurces (genes) 

if 'resist.ance to all of the economically important limiting factors 

,insects and diseases), builds theae sources of.resistance into a 

wide assortment of elite germ plasm by selecting lines in the most 

ieverp anvironmPntiq t1at rnn h s. nt~fie-iml lu fprantaii A fniineiAin 
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nature for each specific liifiting factor, and then'imakes this germ 

plasm available to the appropriate national programs that need 

specific types of resistance. 

In building in, pecific typs of disease resistance (as well as 

pther charactiistics) CIMMYT scientists sometimes have to go to 

exotic species of wheat 'to find genes of resistance. In the process. 

of crossing between elite and exotic material, the breeder may 

gain the disease resistant gene he is looking for in the progeny, 

but lose the productive characteristics of the elite parent. Without 

getting bogged down in a technical discussion, let it suffice to say that 

the procedures of bringing in new sources (genes) of resistance carA 

be a long, c6mplex, and expensive procedure, requiring hundreds..of 

crosses, with successive selections and recombinations--all of which 

must be done in a hostile environment, so that plants carrying the 

resistant gone can be identified. 

While this process may seem a bit complicated to the 

layman, who has little understanding of genetics and plant breed

ing, these procedures are straightforward for the plant breeder. 

What makes his life complicated is the fact that Mother Nature is 

busy breeding (through natural evolution) new races of disease 

organisms that will attack the resistant varieties. Thus the 

average lifespan of a Mexican variety has been about 5 years, 

after which it must be replaced by a new variety that has a 

different combinati6n of resistant genes or a new source of 

resistance altogether. 
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The Structure of the CIMYT Wheat Res'earch Program--. 

~ ~ -

The CiMMYT W he\Pr9gram represents what this writer 

considers to be a good example of interdisciplinary research.. The 

program structure will be examined and at the same time used to 

provide a definition of interdisciplinary research as it is used in 

this study. 

The organization of the CIMMYT Wheat Program is broken 

down on the basis of types of cereals included for improvement in 

the total program. Therefore there are teams for (1) bread wheats, 

(2) durum wheats, (3) triticale, and (4) barley (started in 1972). Tli 

unique aspect of this approach is that scientists, regardless of dis

ciplinary backgrounds, work together on the same material in the 

same plots. To demonstrate how and why this structure is unique, 

the CIMMYT varietal improvement program will be contrasted with 

traditional breeding programs in the United States. 

In the traditional structure, pathologists, entomologists, 

and cereal technologists generally work in programs separatt from 

the plant breeder. For example, in the traditional form of organiza

tion, if a new source of resistance to a limiting factor is identified, 

that line is turned over to the plant breeder for inclusion into his 

program. After crossing the resistant line with other materials 

in his program, the breeder may then send selected lines from 

these crosses back to the pathologist or entomologist for screening 

to identify the resistant lines. The resistant lines, after being 

identified, are returned to the breeder for further selection and 



81 
eventual release. Thus it takes time for the pathologist or entomolc 

gist to identify sources of resistance, plus a mirlimum of anothe- 7 

gen'6rations for the breeder to incorporate this source of resistance 

in a advanced line that can be released, as a variety, to farmers. 

...Of dourse this,.pr~cess is considerably more complex,, sirice the 

breeder is trying to bring together in an individual variety many 

differeht agronomic characteristics, certain quality stand'a.rds, 

.several different types of disease and insect resisitance,' etc. The 

key point in understanding the traditional type of research organiza

tion for varietal, improvement is tha-t the specialists in each disciplir 

concerned with solving specific production problems through genetic 

improvement--work separately from the breeder. The breeder's 

job is to bring these factois together through an effective breeding 

program. 

Basically what has been 'done in the CIMMYT Program is to 

condense all of these processes into one large-scale program so that 

each of the disciplinary specialists applieshis specific skills to all of 

the genetic material in the total program. In addition, these 

specialists become actively involved in the crossing program-

bringing various sources of' resistance into a wide assortment of 

genetic material, some of which may eventually be released as 

-varieties, or which will be further combined with other lines hav

ing different desired characteristics. 

The CIMMYT typefaf interdisciplinary research in varietal 

improvement results in co1siderably different types of research 

behavior on the part of the other disciplinary specialists. Under 



82

the traditional form-of 6rgahization, .the direct supporting role of the 

pathologist to the breeding program may have taken only a small 

portion of his'total research, time. The rest of his "time may have 

been spent on related experimental, (knowledge-generating) research 
- C, 

within his discipline. UndeT the CIMMYT form.of organization and 

with two breeding seasons per year the-other specialists, as well 

as'the breeder, have full-ti'me jobs in the varietal improvement 

program--identifying new sources of resistance, combining sources 

of resistance through numerous crosses, making field rotes, select

ing from segregating material, and screening advanced lines. 

While this form of organization is -a highly efficient system 

for developing new germ plasm and improved varieties, it can also 

create a number of organizational-problems. First is the fact that 

the professionally trained specialist in pathology, entomology, etc., 

does not want to bec,6me a "breeder"--which in effect is what he 

becomes under this system. The output (prganizational goal) of 

this type of research is new genetic material and varieties--not 

research publications which is the criterion commonly used to 

evaluate professional competence in other research organizations. 

Under the traditionol system the pathologist or entomologist can 

spend a small portion of his time directly supporting the breeding 

program, but most of his time must be spent on those a4tivities 

which are specified as the basis for.evaluation and reward. 

A second problem is the fact that the team leader, who will 

-evaluate the spec.ialist's work performance, will probably be from 

a different discipline. Therefore, there is the potential problem 
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(perceived, if not real) that his activities may not be fully appreciated. 

or properly evaluated. Professional scientists'prefe.r to be evaluated 

*by peers in thdir own discipline who .are supposedly in the-best posil

tion to evaluate research Peiformancp. 

Another .problem is that the individual scfentist no longer. 

has his own program which he can present to demonstrate his 

scientific cotnpetence for professional or organizational reward-o. 

He is a partof a team effort and his efforts cannot be distinguished 

from that of thd team. P professinnally' oriented scientist may find this 

type of structure particularly unattractive since personal professional 

goals are subservient to organizational goals which stress a different 

type of output. 

A final problem which can be potentially damaging to a team 

approacl is poor leadership. Obviously the team must be working 

on the correct problems, but just as inportant are the relationships 

amon:j team members. The relationship question can be broken down 

into two main parts: decision naking and the sharing of rewards/ 

credit. In the case of decision making, each specialist has his own 

expertise whitzh he contributes to the overall program. At the same 

time all functions and tasks must be integrated into the total pr.ogram 

and certain tasks and activities must take priority over others. The 

team must operate in such a way that all team members participate 

in the decision-making process .and that decisions are not made in 

an authoritarian or arbitrary manner. Finally, the rewards and 

credit that come to'the team, must be shared by the team members 

and not be usurped by the team leader. If the attitude "we do all 
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the work and he gets all the credit" develops, then -espritde corps 

will be lost and the team will fail to function effectively. 
f 

The Genetic Assemblline 

It ctn-.be said that -what Borlaug did for wheat breeding is 

analogous to what Henry Ford did for automobile production--that 

is to organize an assemblyline for the production of new genetic 

technology. While wheat plants don't'physically move down a con

veyor belt, they do move through a growing"season and through a 

seven-generation varietal development process which affords the 

opportunity for the "standardization of procedures" and the 

"1routinization of tasks"--the same elements that increased the 

efficiency and output of Ford's autonabile plant. Before exploring 

how and why the CIMMY'T program has-noved in this direction, it 

is first.necessary toestablish some general parameters where 

these concepts aie applicable in agricultural research. 

As mentioned earlier, one of the probleme of experimental 

research is that the scientist has to select or even develop special 

techniques or procedures to study special problems. As the 

research problem changes, new methods and/or techniques may 

be needed to continue the study of the problem as the body of 

knowledge expands. Therefore, knowledge-gererating research 

will seldom be routinized to a series of uniform steps or pro

cedures. 

Research aimed directly at technology development objectives, 

however, affords considerabiy moire oppoitunity to standardize 
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procedures and tb routinize tasks. In these cases the content of the 

problem may change,. but the general nature of the problem remains 

the same. Technology-developmeit research in crop production is 

a contipuing process otmanipulating genetic a.d/0r Oiroduction.' 

factors (inputs) tO achieve'improved genetic and/or production 

technology (outputs) that will increase production, red,.ce costs, 

etc. For example, as the varietal improvement team combines 

different genetic characteristics to develop an improved variety of 

wheat, then the agronomic team must wprk to manipulate other 

factors. of production in the process of developing an accompanying 

"package of practices" that will exploit this genetic potential to 

best advantage, given specified policy objectives, resource avail

ability, fact'or costs, etc. within a particular country. The process 

of carrying out both functions allows opportunity for these procedures 

to be standardized and tasks routinized. 

The CIMMYT Wheat Progran is not the first research 

organization to apply these basic concepts to research. Itis 

unique in the fact that it is the first crop improv'ement-program to 

make 4such extensive use of these concepts. Why this highly effi

cient organizational development occurred is*unclear; but,some 

of the factors which may help explain the evolution of this program 

are: (l)'the interdisciplinary tea rh approach to wheat breeding, 

,and (2) the overall'size of the program.' 

In the U.S., it is common for plant breeders to-work 

separately, both from other disciplines and from other plant 

breeders. This division of labor results in each breeding 



lOvogram following the same general breeding methodology or 

framework, but with each breeder using somewhat different oper

ational techniques and procedures (such as methods of labeling, 

field notatiofis, field lay9ut,.size of pldis, organizing the field 

look, etc.) that suit his own needs or with which he feels corn

fortable. By introducing several scientists from several different 

disciplines into a single breeding program, certain uniform stand 
,Q 

and rules of procedures must be followed if confusion and errors ai 

to be minimized. 

Another aspect of this same problem is information storage 

and retrival systems for interdisciplinary teams. In, a one-ran 

.program, considerable information about the program can be, and. 

frequently is, stored in the breeder's mind. With multiple scientisti 

working as a team in one program, information torage must be 

completely on paper (i. e., in the field book) in a form that is easil) 

accessible and understandable to all members of the team. 

The CIMMYT Wheat Program deviates from- traditional 

breeding methodology in the number of genetic 9ombinations 

(crosses) made each year. Generally small-grain varietal improve 

ment programs make anywhere from a few to several hundred 

crosses per season. In the F 2 generation (the segregating genelra

tion), however, proportionately larger .numbere of plants are 

selected to be carried forward for further screening in the 

advanceu generations. ne 1LvUVwx i program, nowever, starts 

the varietal improv%ment pr,-- by making several thousand 

crosses in each program (bre wheat, durum wheat, tritacle, 
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apd barley) each year and then applies much more selection Pressire 

during *theear ly'generations I(F, "F2 and F 3 ), so that a mariageable 

amount of.mqterial is carried 'forward into advan'ce generations. 

Figuratively, the difference 'Might 'look s omething. 1i ke..the following: 

Figure,.1-i.:> Pictorial ,Representationof the GeneticBase of the 
-CIMMYT.and Traditional Breeding Systems 

Release'of New Varieties to Farmers
 

F6 Advanced F
 
Generations
 

- F3
 

F2: the segregating generation
 
F F1
1
 

Genetic base: in terms of number of crosses executed. 

.T raditional System CIMMYT System 

This diffcrence in breeding methodology, while greatly 

increasing the probability of creating. outstanding gern plasm, 

requiresgreatty- increased efficiency on the part of the scientists 

in making this number of crosses and in handling the resulting early 

IN ration material. T6 help the team quickly and accurately identify 
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putstanding maierial; the CIMMYT program has borrowed, developed 

and adapted a number of "decision tools" which are an integral'part
 

of the genetic assemblyline.
 

The.Development- and Use of Decison tools 

Selection criteria and techniques in a varietal improvement 

program ar, critical if outstanding-germ plasm is to be identified 

and improved varieties released. In'most varietal irnprovement 

programs, selection criteria are based largely on what the breeder 

feels is most inportant. In addition, much selection is based on 

somewhat subjective, rather than objective data; or one might bay, 

"beauty is in the eye of the beholder." In addition, after ,vorking 

several years with particular lines, some plant'breeders 'can'get 

"|emotionally attached" to their "good",material and find it hard to 

differentiate and discard lines that are on the borderline between 

good and excelle 9 t. 

Given the large number of crosses made in the CIMMYT 

program, the need to quickly identify the outstanding lines and the 

need to avoid being buried under thousands of excess lines, the 

CIMMYT team has incorporated into its genetic assemblyline a 

number of techniques which facilitate the decision-making process. 

Some of these decision, tools are: early generation (micro) quality 

tests, rust readings under conditions of highly virilent rust epide

mics, yield trials, etc. While most breeding programs may use 

similar techniques, the CIMMYT team systematically gets this 

information as early as possible to facilitate the selection process. 
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As .soon as a line !(iA aspecific generation) can be eialuated'for a 

particular characteristic, it is, and if the objective measure Of this 

characte.istic doesn't meet'(fall within) certain predetermined 

criteria (parameters) the line is discarded. In addition, 'in cases 

where decision making must be made on the basis 'of subjective 

evaluations, the appropriate specialist on the wheat team has the 

responsibility for these decisions,. rather than r.elying on one man. 

This allows the CIMMYT team to start with a much larger number 

and wider assortment of genetic combinations and yet to quickly sift 

through these materials to identify the outstanding lines. 

While it is possible for a smaller, narrower-based program 

to hit upon an outstanding combination which will result in an im

proved variety, the size and variability of the CIMMYT Wheat Pro

gram greatly increases the probability that outstanding combinations 

will be made arnd identified. 

International Cooperative Programs 

The interniational cooperative programs of CIMMYT. 

reflect a clear, yet implicit, institution-building stratcgy. The 

purpose of this section is to make as explicit as possible what this 

strategy is, describing the component parts and how these parts 

are integrated into an international wheat improvement strategy. 

The objective of the CIMMYT Wheat Program vis'-a-vis this 

strategy is to "help governments develop wheat improvement pro

gr'ams and to supply germ plasm, technology and training of national 

scientists for those programs...' (Annual Report, 1970-71, p. 11). 
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In translating these objectives ic~to.programs, thiere are three major 

types oi outreacfi activitiees: (1) training, (2),assigirnent of CILMYT 

scientists in national Programs, and (3) 'international nurseries. 

There are four smaller components Of CIMMYT's outi-each prqgram' 

(i) consulting, (2) technicalworkshops, (3) orientatior tours, and 

(4) technical informration an8 reports. Before describing each o£
 

these functions, 
 it will be lhelpful first to present an overview' of 

what this writer calls the international, wheat improvement strategy 

of CIMMYT. 

International Wheat Improvement Strategy 

It appears from examining the organizationalstructure of 

the CIMMYT Wheat Program, that it is trying to .build strong, 

effective national wheat improvement programs that are closely 

lin.ed to other national programs and CIMMYT for new genetic 

resources and technical information--through an international 

network of cooperating wheat improvement programs. The key 

concepts are independently functioning programs that-are inter

dependent or linked together for the purpose of sharing germ 

plasm arid/or technical information. 

In building strong independent wheat improvement programs, 

CIMMvYT will not work with any national programs unless specifically 

invited to do so and then only with full assurance of coTnplete cooper

ation between the two programs. Once such assurances are given, 

CIMMYT plays an active role in developing specific types of 

research functions with the national program. While the level 
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of involvement of CIMMYThin the national progiam depends. on a 

number of factors--for example, whether'a formal' agreement has 

been made, the aVailability .of financial and staff resources.--the 

objectiv.e and the resulting procedures are generally s.imilar. 

First, CIMMYT asses.es the current status of the national wheat 

irhprovemeni program, and ,then through. a, variety of, types and 

combinatibns of outrc-ach activities, begins to build specific-, 

research functions within the national program that will rlesult in 

improved wheat technology being made available to farmers as 

quickly as possible. 

In cooperating with national programs, CIMMYT generally. 

focuses on both genetic and production technology. However, this 

discussion will focus on training and institution -building functions 

as the'y relate to varietal improvement. 

In considering CIMMYT's institution building strategy, it is 

possible to classify program development (for varietal improvement) 

into four general stages. These stages are (1) screening wheat tech

nology (varieties) from external sources, (2) selecting from externally 

developed advanced lines, (3) selecting early generation lines from 

segregating material made available by CIMMYT and (4) fulla 

scale breeding pr-'gram performing all phases of the varietal 

development process (but which may still work with and utilize 

externally developed germ plasm). The varietal improvement 

process is presented figuratively below,' showing the four basic 

stages in the development of a fully functioning varietal u.nprove

ment program. 

http:asses.es


'Figure IiI-2: Stages of Program Development of a National Wheat 
Breeding Program. 
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It is a relatively simple matter for CIMMYT officials to look 

at a national program, determine which functions are'being carried 

onat the present time, make qualitati~.'e assessments of each .of these 

functions, examine the technical training and research competence of 

the national ,staff, and from this information determine what type and 

how much assistance the program will need to eventually reach the 

stage 3f an independently functioning varietal improvement program. 

While .CIMMYT never explicitly suggests that the national 

program adopt CIMMYT's research methods and procedures, it is 

obvious that the standardization of pro.cedures between programs is 

as important as within programs. Therefore, in national programs 

0 
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that are poorly organizLd, staff mem'bers are sent as quickly as 

possible to Mexico to begin learning these-procedures and methods. 

In addition, if the government wants to move quickly, CIMMYT staff 

members may be assigned to work in the national program to develop 

a fully functioning program as soon as possible. By adopting 

CIMMYT's methods and procedures, the national program is able 

to shift immediately to what is taken to be the most efficient breed

ing methodology for wheat improvement in the world--and this in 

turn allows for the easy movement of germ plasm and technical 

information between programs with little or no confusion or diffi

culty. Over a period of several years, as more and more national 

.staff members are trained and the research capability increases, 

the national program takes on the full varietal improvement pro

cess with CIMMYT eventually serving as only a source of new germ 

plasm (that cannot be developed or tested locally because of inade

quate disease-screening environments) and as a coordinating agency 

to foster and facilitate cooperation between national programs. 

CIMMYT Staff 'Assignments in National Programs 

Where a national government, desires to quickly develop an 

effective and efficient wheat improvement program, they may enter 

into agreement with CIMMYT (and generally a third agency which 

provides financial support for the project) to assign working 

scientists frorl CIMMYT within the national program. The 

objective is for the foreign scientist to establish a fully operative 

,varietal improvement program while technical staff from thi 
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national program are being trained in Mexico. After the program is 

operating normally and after trained people are available# the 

foreign staff members can be slowly phased out. 

Timing is largely dependent on the availability of technical 

personnel within the natiorn:l program with adequate educational 

background as well aw on research leadership. Practical training 

must be supplemented with educational (degree) programs. Because 

of the lack of personnel with sufficient university education, the 

institution-building process may take more than a decade before 

an independently operating program can be developed. Also it is 

necessary for research directors and wheat program leaders to 

fully understand the objectives and operations of a CIMMYT styled 

research program so that trained personnel will not be limited by 

organizational obstacles upon their return home. CIMMYT assigned 

staff members can usually resolve many of these institutional prob

lems, but orientation tours to Mexico by national officials and 

scientists, as well as visits to the national program by senior 

CIMMYT staff members, can also help resolve organizational 

bottlenecks that may develop in the process of building an effective 

wheat improvement program. 

The Training Strategy 

Training is used by CIMMYT as an important tool in 

bringing about organizational change within national wheat 

improvement programs. In many cases national programs 

lack clear direction or aggressiveness in trying to solve the 
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problems of agricultural producers. As mentioned earlier, eficient 

research methodology and procedures can be one limiting factor to 

organizational effectiveness. Another problem area that is considered 

as very serious by CIMMYT is the normative structure of the national 

program concerning practical, problem-solving research; hard, back

breaking field work; working closely with farmers, cultivators, and 

peasants, etc. As will be seen later in the section on actual training 

objectives and methodology, CIMMYT considers attitudinal change 

among research workers and normative change within wheat improve

ment programs as a key factor in improving organizational effective

hess. 

CIMMYT staff members think that unless one has a national 

wheat team that is both motivated and dedicated to solving farmer 

problems, their research behavior will not likely result in a con

tinuing output of improved wheat technology for farmers to use in 

incroasing production. One important objective that is implicit 

within CIMMYT's training strategy is to train a minimum "critical 

mast ' l of research workers within the program to bring aAQut 

organizational change. The idea of reaching this c.ritical mass 

of trained research workers is tied to two fundamental operational 

objectives. First is the need to change and maintain new "%w6rking 

rules" within the national program that reflect an aggressive, farmer

oriented, practical, problem-solving approach to wheat improvement.
-I 

These new working rules usually mean different research objectives 

and functions as well as a different normative structure within the 

national program. Second, is the need to develop a working team 
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of research workers with sufficient competence and depth to imple

ment an efficient wheat improvement program patterned after the 

CIMMYT model and at the same time adapted to suit local institu

tional and technical requirements. 

Th6 concept of a. critical mass, as used here, cannot be 

defined quantitatively (for example by classifying the research 

staff). Instead the concept is tied to (1)having a sufficient number 

of staff members, at various levels of authority in the organization, 

to change and support the working rules of the national program 

along the lines of a CIMMYT style approach to wheat improvement 

and (2) having a sufficient number of technically competent research 

workers to implement such a program. 

International Nurseries Program 

As trained research workers return and begin to translate 

their training into efficient research programs, producing.new 

wheat technology, CIMMYT can provide germ plasm a7t various 

stages of varietal development to accelerate the program develop

ment process. Referring back tc .ieprevious figure concerning 

the four stages of program development, there are corresponoing
1 

nurseries for each stage. These nurseries are: (1) varietal 

An international nursery consists of identical selections
of experimental lines sent, to a group of cooperating scientists. In 
the case of yield trials, the lines are grown under specified con
ditions in comparison with local varieties; the results of which 
are reported back to CIMMYT for analysis, public'ation and dis
tribution back to cooperating programs. Other nurseries (2-4
above) are sent to introduce germ plasm into the cooperating 
program, 
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'yield trials, (2) screening nurseries (advanded lines), (3) FZ 

segregating nurseries, and (4) CIMMYT's current Crossing Block. 

Returning trainees may take all, some, or none of these'nursery 

programs with them, depending on the stage of program'develop

ment within the national wheat irnprovement program. This usually 

depends on a qualitative assessment of the individual program includ

ing such factors as:how many research workers have been trained 

previously, how effective thei efforts have been, which nurseries 

have been sent in other years, etc. If a program is just getting 

started and still has a weak technical staff, only the screening 

nurseries and yield trials may be sent, so that the program can 

begin to evaluate externally developed technology and possibly 

begin releasing improved wheat technology to farmers within a 

year or two.. As additional staff merbers are trained, the cross

ing block an8dF2 nurseries may be sent, so that within two to four 

years/ full-scale varietal improvement program can be established 

andA'unctioning at all levels within a national program using' the best 

germplasm currently available throughout the world. 

If this infusion of germ plasn-were not available for t1 ese 

transformed wheat improvement program', it would be a mirnimum

of seven years before any new wheat varieties could (theoretically) 

be developed locally using the elite germ plasm. But in fact, it 

would be at least 12 to '15 years (at a minirnum) before a continuous 

flow of new wheat technology would be available to farmers. 

Finally it should be .pointed out that international nurseries 

serve functions other than just supporting the returning trainees, 
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although this is ani important one. CIMMYT also uses the various 

nurseries to screen germ plasm for general adaptability and to 

check disease reaction in different environments around the world. 

This information, is used byCIMMYT and national programs in 

further improving the wheat technology beirig developed by these 

programs. In addition, and probably of greatest importance, is
 

the continuing infusion of elite and genetically diverse germ plasm
 

into individual national programs tdrrepre~sent the. superio'r output 

of all cooperating programs arouid the world. By pooling genetic 

resources and technical infdrmation about these resources, the 
t 

efforts of individual cooperative programs are quickly made avail

able to national programs around.the world. 

Conclusion 

The wheat research program in Mexico and the international 

wheat improvement strategy of .CIMMYT represent highly integrated 

programs. The major objective of CIMMYT!s researh, activities 

in Mexico is to develop and -make available to national programs 

genetic material that they themselves are unable to prod'uc6 be

cause of lack of technical, financial, or environmental resources., 

'"Themajor objective of CIMMYTIs- irirnational wheat improve

.ment strategy is to Work through various types and combinations of 

international cooperative programs to build strong, aggressive, and 

independently. functioning national wheat improvemirit programs 

which seek to solve local farmer production problems and thereby 

increase national food production and reduce food costs. 
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While nations are expected'to develop competent wheat 

impr~ye.nent teams to focus on local prodution problems, these'. 

teams are also encouraged and expected to become participating 

members of an international wheat team that shares technical 

information and germ plasm in order to solve serious production 

problems on a regional or international scale. 

For example, diseases such as stem, stripe, and leaf rust 

The'refore rustepidemicsare transmitted through air-borne spores. 

are a potential regional, not just a national, problem.- By hving 

a disease nursery at each main experimenteach national team operate 

station, and include all presently grownfvarieties in the region or 

world, shifts in races of rust due to-a mutation of the disease can

be dete ;ted early so'that resistant varieties can be identified and 

made available to farmers before a major epidemic occurs. By 

encouraging this type of regular and systematic international 

cooperation, the technical resources and breakthroughs of 

individual national teams are quickly made available to other 

national wheat teams around the world. 

This so called international wheat team also appears to be 

emerging as a substitute professional peer group for members of* 

national wheat improvement teams (rather than a professional 

association based on a discipline or field of study). Regional 

wheat workshops serve the same function as professional meetings 

within scientific disciplines and research contributions to this new 

"professional grou:p" (because it is interdisciplinary and problem 

oriented) are more commonly technological (germ plasm, technical 
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information and techniques), rather than knowledge oriented (i. e., 

research publications--contributions to a body of knowledge). Thus 

the dominant value held by this professional group is directed toward 

solving production problems with rewards and recognition given to 

those team members who make significant contributions in this area. 

Knowledge gerqeration is not necessarily discouraged by this pro

fessional group. but is. viewed primarily as a byproduct of the 

research effort--or something to be developed and/or used for 

instrumental purposes and not as an end in itself. Thus research 

publications are of a relatively lower priority as research output 

than some new type of wheat technology. 

With this overview of the CIMMYT Wheat Program's research 

and institution building strategy, it is now possible to examine the 

objectives of, and methods used in, CIMMYT's wheat training 

programs to build specific research functions within -national 

wheat improvement programs. 



CHAPTER IV 

THE CIMMYT WHEAT TRAINING PROGRAMS 

Introduction 

There are four different training programs available for 

in-service trainees coming to CIMMYT. Theseq programs are wheat 

breeding, wheat pathology, cereal technology, and wheat production. 

The first three programs are all directly 'concerned with genetic 

technology, while wheat' production is concerned with the accom

panying package of practices which aim at exploiting the full genetic 

potential of each new wheat variety that is released within a country. 

The procedure to be followed in studying CIMMYT's Wheat 

T'raining Program, is to divide the training experience intd the three 

stages of training,, as discussed on page 61 of Chapter II. These 

stages are: (1)pretraining, (2) training and (3) post-training. The 

procedures and objectives associated with each stage of the training 

process will be discussed'and survey data presented to further docu

ment and to evaluate these activitie s. The final section will deal 

widN-the use of training on the job after returning home and an 

analysis of those factors influencing the use of training and work 

performance. This analysis, combined with trainee recommendations, 

will be the basis ,ofspecific policy recommendations to CIMMYT as 

to how it might.improve its over-all manpower development efforts 

101. 
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in building strong, independent wheat improvement programs at the 

national level. 

Methodological Note 

The data to be used in this analysis were derived from a 

mail survey questionnaire that was sent to nearly all former trainees 

who had participated inCIMMYT's Wheat Training Programn. Before 

proceeding into this analysis, it appears useful to digress briefly to 

give the reader a general overview as to the number and types of 

respondents. For a more detailed description of the research 

methodology employedin this study, inc) ding copies of the data 

collection, instruments, please see the attached appendix entitled, 

"Surmmrary of Research Methodology. ", 

In determining which trainees should be included in the study, 

certain criteria were established. First, that the trainee be back 

home on the job a. least six months prior to completing the ques

tionnaire and second, that the trainee. had successfully completed 

more than-two months of active training in Mexico. Using these 

criteria and after carefully searching CIMMYT's training files, 

it was determined that 197 former participants met that criteria. 

Of this group, however, there were no available' addresses on 

file for 14 trainees. (Note: during the early sixties before 

CIMMYT was officially organized, information kept on trainees I 
was sometimes less than adequate.) Therefore, only 183 former 

trainees were actually sent questionnaires, and of this group 134 

participants responded, representing a response rate of 73. 2%. 
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However, four questionnaires from. one couatry were lost for several 

months and were received too late to be included in-the analysis. 

Therefore, the actual number of respondents included in this study' 

is .130 trainees. 

In the decade that CIMMYT's Wheat Program has been 

conducting in-service training programs for wheat research and 

extension workers, participants have come from 37 different 

countries. The following table presents the number of trainees 

and respondents from each of these countries. 

As mentioned previously, there are now four different 

training programs operating within the CIMMYT Wheat Program. 

Although each of these pr6grams will be described separately, 

throughout the analysis portion of this study, the four groups will 

be considered as one. This grouping is necessary'since the wheat 

production, wheat pathology and cereal technology programs started 

only recently and to date have had only a relatively small number of 

graduates. Because of this, the number of respondents in' each of 

these mdividual programs is too small to permit statistical analy

sis. The actual number of respondents from each training program 

who are included in this study, are shown in Table IV-20 

Pretraining 

The pretraining period-includes the application and selection 

process when national program and CIMMYT official work together 

in evaluating potential trainees to determine if both the applicant 

and the program can make effective use of this type of iraining. 
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TABLE IV-1 

Number of CIMMYT Wheat Trainees and Respondents. by .Country 

Number of: 
Country Trainees Respondents 

Korea 2 2 
Bangladesh 3 3 
India 2* 1 
Pakistan 25* 21. 
Afghanistan 12 12 
Nepal 2* 1
 
Iran 6 5
 
Iraq 7 
 5 
Saudi Arabia 1 1 
Jordon 4 3 
Syria 5 4
 
Lebanon 4* 2
 
Turkey 16 
 13
 
Cyprus 2* 1 
Egypt 7 5
 
Libya 3 1
 
Arab Rep. Yemen 2 0
 
Peoples Rep. Yemen' 1 0
 
Tunisia 15 
 11 
Algeria 12 9**
 
Morocco 14. 
 5
 
Ethiopia 4 
 3 
Sudan 4 
 4
 
Kenya 2 
 1
 
Tanzani 3 
 Z
 
ColombL 
 1 
Peru 2 2
 
Ecuador 5* 
 0
 
Bolivia 1 1 
Paraguay 1 
 1 
Chile 1* 0 

-- Argentina 7* 2 
Brazil 14 7
 
Guatemala 2* 0 
Portugal 1 1-

Poland 2 
 2
 
Romania 2 1
 
Not Ascertained 
 1 

Totals 191. 134
 

Some addresses not available (14 trainees in total) 

Four questionnaires received too late 
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TABLE IV-2 

Number of CIMMYT Wheat Trainees ,by Program 

Number of Peri:ent 
Program Respondenrts of Total 

Wheat Breeding .& 
Improvement .105!.. - 80.7 % 

Wheat Production, 14. 10.8% 

Cereal Technology 7 5.4% 

Wheat Pathology ' 4 3. 1% 

Totals 130 100.0%' 

.If .the -national government' enters into a formal: cooperative ppram 

with CIMMYT to upgrade its national program, generally three to 

five trainee's will.be accepted for training programs each year to 

1quickly build the necessary critical mass of trained -research 

workers in the national .wheat improvement program. 

In the case of the Near East, CIMMYT works directly. 

through Dr. Abdul Hafiz, the Food arid Agriculture Organization's 

(FAO) Wheat Consultant for the Near East Wheat and Barley Improve

ment Program. In this case the FAO Consultant 'elects about eight 

wheat and barley research workers every other year for the CIMMYT 

wheat breeding training program. These trainees primarily come 

from the smaller Middle Eastern' countries that do not have formal 

cooperative ties to CIMMYT. 

1See page 95 of Chapter III for a more detailed discussion 
of the "critical rnass" concept. 
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Selection Process 

Generally both the training institution"(CIMMYT) and the
 

-national program participate in the selection process. In most
 

cases 
the government (work organizdtion). nominates cand'iates for
 

the training program and CIMMYT has the option to accept or 
reject 

a candidate based in part on a field interview conducted by a CIMMYT 

official or a designated representative. In practice, however, a com

mcn working procedure has been for CIMMYT to agree to accept a 

certain number of trainees from a, national program and then to 

accept those candidates that are nominated. Because of this oper

ating procedure, it is necessary for CIMMYT officials and/or repre

sentatives to work closely (either formally or informally) with national 

programs, so that a maximum number of quality candidates are nomi

nated by'the government. As one representative who helps interview 

and select CIMMYT trainees put it,"--this rhay require the structuring 

of selection requirements to fit those individuals within the national 

program who will mnake best use of the training. This helps to insure 

that these individuals will be ."independently" nominatea. Problems 

such'as these result when the criteria used by CIMMYT differ from 

•those used by the nationa.1 program, possibly because of different 

organizational objectives and/or constrai'nts.. Because of these 

potential differerces, the selection criteria used by CIMMYT and 

those Within the national program will be discussed separately. 
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CIMMYT's Selection Criteria 

The current CIMMYT procedure is to conduct field interviews 

with all applicants befpre they-are accepted for the training program. 

Generally these interviews are conducted at the applicant's place of 

work and by a CIMMYT staff member or a designated representative. 

Abdul Hafiz has been involved in the selection of over 60 

CIMMYT wheat Trainees. Some of the characteristics he looks 

for in the selection of trainees are: young people between the age 

of 25 and 32 years who are energetic and willing to work; person's 

who have 3 or 4 years of practical experience working with a 

governmental wheat and barley improvement program; and those 

who have a B.S.. or M.S. degree. He points out, however, that 

in some countries people with these minimum educational qualifi

cations are not available; therefore, one must select the best 

available so that country's wheat improvement program does not 

fall too far behind other country programs in the region (personal 

interview with Abdul Hafiz, Dec. 12, 1972, Cairo). 

Ignacio Narvaez, CIMMYT's representative in Pakistan's 

Wheat Improvement Program for five years (1965-70) and respon

sible for the selection of most of Pakistan's twenty-five wheat 

trainees, had this to say about the criteria he used in the selection 

pro cc _: s 

-F;.-st find out if they are interested in the work; 
are they asking about many technical things about 
the program, or .,e they more concerned about 
p;omotions, sala-ibes and those sorts of things. 
Second are they really working in the plots, or do 
they spend much of their time talking or sitting under 
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a tree. Finally, do they have a sense of 
responsibility about their job--do they stay 
and complete the work when it should be done,. 
or do they stop working when the clock says itb 
,quiting time (personal interview with Ignacio 
Narvaez, September 27, 1972, Chapingo, Mexico). 

These comments by Hafiz and Narvaez taken together reflect 

many of the personal and'work characteristics that CIMMYT inter

viewers look for in potential trainees. 

Selection Criteria Used in National Programs 

The selection criteria used by national programs in 

selecting candidates can differ widely between programs; theretore, 

it is impossible to suggest how this process might occur within a 

particular program. In some programs candidates may be nomi

nated on the basis of seniority, while in other programs merit or 

performance may be the dominant factor. In a few programs it 

would appear that an occasional trainee may Lave been selected on 

the basis of subjective criteria such as political, personal, or family 

ties. 

Due to the time and resource constraints of this study, itwas 

impossible to carefully examine the selection criteria and procedures 

used witl~in each national program. Even so, there was considerable 

interest and concern on the part of one Center to know more about 

the noriinating process, so that they might better understand and 

L-npro',,. 6.,_ o.'erall selection process. Therefore, each trainee 

wao a-:..ed tu assess the level of importance of particular factors 

that may have been used in his own selection. The objective was 
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to get some measure of the importance of eci of these factors 

throughout all national programs represented in the study. These 

data follow: 

TABLE IV-3 

Assessed Level of Importance of Specific Factors Used 
in the Selection-of CIMMYT Trainees,, 

Level of Importance: N=130 

Very Somewhat Not Don't Know 
Fa'ctors Important Important Important. or N* A. 

Needed the Training 
to Do My job More 
Effectively 

Member of an'Accel
erated Wheat Improve-
ment Program 

Educational 
Qualifications 

Seniority--next in line 
for training 

Language Ability 
(English) 

Good Relations with 
Local CIMMYT 
Representative 

Good Relations with 
Higher Officials in 
His Organization 

84. 07 14.3% . 7% 
(100) (17) (02) (10) 

64.4% 26.9% 8.7%o 
(67) (28) (09)' (25) 

50. %o 46.8% 2.7% 
(56) (52) (03). (18) 

40.8% 37.8% 21.4% 
(40) (37) (21) 131) 

36.9% 42.3% 20.7% 
(41) (47) (23) (18) 

26.8% 22. 5% 50.7%6 
(19) (16) (36) (58) 

22.0% 19.80 58.2% 
(20) (18) (53) (38) 

The preceding 'data follow the general patterns that were 

expected, with objective criteria being mentioned with a higher 

rate of frequency than subjective criteria. Given CIMMYT's focus 

of building or upgrading the existing wheat improvement programs, 
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it was anticipated that being a current member of an accelerated team 

(where such exists) would be scored high by former trainees. Educa

tional qualifications also-played. an important part in the selectia 

process, suggesting that other research or extension workers in 

the program may have been passed over because they lacked the 

educational prerequisites for the training program. 4pproximately 

50% of those trainees responding indicated that good relations with a 

CIMMYT representative had played some part in their being selected; 

with slightly over 40% suggesting that good relations with organizational 

officials also was helpful in their being selected (note the large number 

of non-respondents to these two categories). Obviously a number of 

different selection criteria are considered and weighed together in 

the process of selecting a trainee. Later in the study, these differ

ent criteria will be analyzed to determine if any are directly associated 

with work performance, use of training, etc. once the traiiaee returns 

to his home country.. 

While other types of selection criteria such as hard-working, 

er.-rgetic, highly motivated, etc., may be identified through field 

interviews, these characteristics could not be measured and pre

sented in a study of this type. It is possible, however, to present 

some other types of quantitative data which will help to give a 

descriptive profile of those trainees who are being selected for 

training at CIMMYT. 

CIMMYT Wheat Trainee. Profile 

The mean age of wheat trainees when coming to Mexico was 



30. 6 years'. With the exception of one in- service trainee from Poland 

and one short-term visitor from Uruaguay (not-included in this s-tudy) 

all'trainees have been male. 

Educational backgrounds of trainees vary greatly froth country 

to country. Generally CIMMYT requires a minimum of a B.S. degree 

or equivalent for acceptance into any training program; but as Hafiz 

mentioned, because of the lack of technically educated personnel in 

some wheat programs, trainees with only secondarV school diplomas 

have been accepted.. The following table indicates the number and 

percent of trainees at each educational level: 

TABLE IV-4 

Educational Level of CIMMYT Trainees Prior to Training 

Highest Educational Level Attained N 

Gen. Secondary School Diploma 3 2.3% 

Agric. Setondary School Diploma 18 14. 1% 

2 years of post-secondary school 
training in Agriculture 6_ 4.7% 

B.S. Degree 75 57.8% 

M.S. Degree 26 20.3% 

Ph.D. Degree 1. 0.8% 

Total 129 100.0% 

Number not responding 

As mentioned in the second chapter, several authors 

(Wharton, Mellor, etc.) have indicated that technical personnel 

selected for acader~c training in the U.S. frequently have urban 



backgrounds; therefore, these type of trainees are consider e~f to be 

generally unfamiliar with the agricultural problems of their countries. 

Since this seemed to be an important problem area, trainees were 

asked several questions to ascertain what proportion had agricultural 

backgrounds. First they were asked to describe the place where they 

lived most of the time unrtl they were 12 years of age to determine 

how many grew up in rural areas. 

TABLE IV-5 

Place Where CIMMYT Trainees Lived Until 12 Years of Age 

Place Lived N % 

Rural 78 61.4% 

Urban 49 38.6% 

Totals 127 100.0/ 

Number Not Responding 3 

.Next threy were asked to give their father's occupation or 

profession to determine how many trainees came from farm families. 

Finally respondents were as ked to indicate if their family's 

income, when they were growing up, was mainly from agricultural 

sources; and if so, to indicate the primary source of that income. 

While an agricultural background was never mentioned by 

CIMMYT officials as being a criterion for selection, 457 of 

CIMMYT trainees came from farm families' with over 60% of trainees 

growing up in rural areas. While the proportion of trainees with 

agriciultural backg:ounds may not be as high as some might prefer, 
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q ABLE IV-6 

Occupation or Profession of CIMWYT'Trainees' Father' 

Occupation or Profession. N 0 

Farmer or farm worker 54 45. 0% 

Agricultu alist (R esearch, Extension, 

etc.) 3 2.5% 

Univereity Education 0 --

Elementary or Secondary Education 7 5.8% 

Professioh (Medicine, Law, etc.) 5 4. 2% 

Government Civil Servant 1,6 13.3% 

Industry or the trades 9 7.5% 

Business 24 20.0% 

Other (e. g., military) 2 1. 7% 

Totals 120 100.0/0 

Number not responding 10 

given the'observations by Wharton, iviellor and others, the percentage 

of CIMMYT.trainees with farm backgrounds was higher than xpected. 

Since the farm and non-farm gioups are both large, this factor will 

be assessed later in the study to determine if an agricultural back

ground has any influence on other factors, such as: the use of 

training, job performance, contact with farmers, etc. 

CIMMYT trainees were all employed before coming to Mexico, 

and 97% were associated with wheat improvement work. Trainees, 

on the average, had been working 6 yea'rs on the job, before being 

selected for training in Mexico. Table IV-8 indicates the type of 
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TABLE IV-7
 

Main Source of Family Income When CIMMYT Trainee Was Growing 
Up 

Main Source -of Family Incom , N 

Agricultural Sources: N 

Family owned and 
rented land 10 7.8% 

Family owned and 
cultivated land 46 35.9% 

Family rented 
cropped land 

or share
3 2.4 % 

Family members worked 
as agricultural 
laborers 0 

Other sources of 
agricultural income 2 1. 6% 

61 47.7% 

Non-Agricultural Sources 67 52.3% 

Totals 128 100.0% 

.Number not responding .2 

TABLE IV-8 

'lype of Organization CIMMYT Trainee was Working for when Selected 

N pes of Organizations N % 

Government Research Organization 112 86. 1% 

Government Extension Service 6 4.6% 

Agricultural College or Univ. 3 2. 3% 

Farmer 	Coop (Fecotrigo in Brazil) 9 7.0% 

Totals 130 100.0% 



organization trainees were working for when they entered the training 

program. 

Since training in wheat productioti (mainly for extension 

workers) only started in 1970, it is not surprising to see that most 

trainees worked for research organizations. Next respondents were 

asked to describe the main type ol woik that they were engaged in 

prior to coming to the training site. 

TABLE IV-9 

Main Type of Work CIMMYT Triainee was Engaged in 
Before Entering the Training Program 

Main Type of Work N % 

Mainly Administrative 6 5.0% 

Mainly Field Research Work 102 83. 5% 

Mainly Laboratory/Green.oxise Research 6 5.0% 

Mainly Field Extension Work 8 6.5% 

Mainly Teaching 0 

Totals 122 100. 0% 

Number indicating sonie combination 
of the above types of work 8 

Number not responding 0 

Again the data reflect the fact that CIMMYT is primarily 

concentrating its efforts among field research workers. Those 

trainees engaged in laboratory/grklenhouse rcsearch represent 

the cereal technology trainees, while the extension workers help 

make up the bulk of the wheat production trainee group. None of 
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the traineed were devoting much time to teaching, prior to coming to 

Mexico. 

To summarize, it appears from the data presented that 

CIMMYT's'selection procedures are very much in line with its 

overall training strategy; that is, to select relatively young, but 

experienced research personnel from national wheat improvement 

programs for the respective training programs. -'he next section 

willpdeal with the training programs themselvis, describing the 

objectives, content, methodology and timing of each program. 

This descriptive material will be followed by a general evaluation 

*of the wheat training programs by the Trainees' themselves--from 

the perspective of their job situation after returning home. 

'Training 

General. Training Objectives 

Given the discussion earlier in Chapter III on the 

inotitutional objectives to be accomplished, at least in part through 

training technical personnel (s.ee pages 89-98 ), it is now possible 

to consider the spcific objectives of the training vis-a-vis the 

individual research wo'ker. These objectives can be categorized 

into two general areas: (1) affective objectives, dealing with atti

tudinal change and creating a new professional orientation; and 

(2) technical objectives, which deal with improving and developing 

specific types of cognitive and psychomotor abilities. Since the. 

objectives within the affective domain are more or less commQn 

to all four training programs, they will be discudsed first. 
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-Affective Objectives: Changing Specific Attitudes 2 

This area, like the others, is a complex group of factors 

(many f which are interrelated) which greatly influence. the indi

vidual research workerb behavior on the job. Because of this 

effect on work behavior, CIMMYT considers attitudinal change 

as"one of the most important objectives of the training experience. 

Before discussing two specific examples of attitudinal problems' 

that have been identified and focused on by CIMMYT, it is.necessary 

to preface this discussion by pointing out an obvious fact. Each 

trainee comes to the training site with a unique! set of attitudes.
 

Some trainees find little difficulty in accepting the working rules
 

or normative structure of CIMMYT's 
wheat research and training
 

programs. Others have lived and 
 iorked in greatly differing cul

tural and organizational environments 
and have had considerable
 

difficulty in understanding and/or accepting CIMMYT's 
approach. 

Some, apparently never bridge this attitudinal gap. 

One of the more serious attitudinal problems of many 

research workers deals with research activities involving hard 

physical field work. Many trainees come from cultural bagkgrounds
 

where "educated" people do not work with their hands. 
 CIMMYT
 

staff members strongly believe that if a research worker is to know
 

-his genetic materialand is to make a contribution to wheat improve

.ment, he must get into the plots and physically handle the material. 

The-refore, trainees are expected to carry out all of the manual 

For a detailed- summary of the process of attitudinal
 
change, see pages 55-57 in Chapter II.
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activities associated with-a specific risear'Ch. function within a wheat 

improvement program. These activities go beyond just a cOulIe of 

hours of field -practice, but involve the completion of these tasks 

Within the CIMMYT research program.
 

Another attitudinal problem area is 
 the potential conflict 

between the hierarchy of authority within an organization and the 

technical expertis.e and knowhow of specific staff'mernbers in the
 

process of carrying out an 
effective research prograin. CTM.IVI 

wants trainees to understand that it not who you are, or what your 

title is or how many degrees jou have obtained that is important in
 

carrying out an effective Rather,
research program. it is what each
 

research worker 
knows, can do and can contribute to the total researck 

effort that determines the effectiveness of the wheat improvement 

program. To demonstrate this philosophy, CIMMYT stresses *the. 

value of the team approach by drawing on each team member's tech

nical expertise in making the best possible use of skills and knowledge 

at each stage in the varietal improvement process. One example of 

how CIMMYT dramatizes this point is when trainees are taught and 

evaluated on emasculating tehniques by their bus driver. This 

particular individual has less formal education than any of the 

trainees, and has a low level position in the CIMMYT program; 

but happens to be a talented field assistant who has worked with 

the program for nearly 25 years and who has probably completed 

more*emasculations and pollinations than the entire senior staff 

put together. lie contriL-utes this knowhow to the trainees and to 

the research program. 
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H. C. Kelman's theoretical framework of the processes of
 

attitudinal changes (see pages 55-56 ) is p rticularly relevant in,,
 

understanding these specific affective objectives. For example,
 

-some trainees understand or learn to under stand the importance 

of actually working in the plots themselves and in carrying out 

many' of the mnanual tasks associated with operating a field research 

program. These trainees see CIMMYT senior scientists, including 

Dr. Borlaug, out in the plots, "pulling plants" and carrying out 

other manual ta~sks. They may decide that if such behavior is not 

below the dignity of such prestigious men, then it might be appro

priate behavior for themselves. In this case, it can be said that 

'identification" has occurred, because the behavior is associated
 

with an admired person such as Dr. Borlaug. -Later, after fur,_
 

tioning as a "working" scientist for a season or two, former 

tra-ine-es will come to understand why this type of working behavior 

has been so productive. At this stage, the former trainee will have 

"internalized" this particular value. 

Developing positive attitudes toward such types of behavior 

is not always successful. Some trainees will carry out these types, 

"ofactivities because they are asked or told to do so, but may make 

it clear that this isn't something they would do back home., These 

trainees have attitudes of "compliance, " which means that they 

will behave in the expected manner to gain potential r'ewards (such 

as good letters of recommendation, fellowships, etc. ) and/or to 

avoid negative sanctions. Once they 'turn home, however., this 

type of behavior will not be continued. 
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Finally there is the occasional trainee.or two who develops a 

severe case of "chronic flojera" during these periods and require 

extended periods of bedrest. These individuals make up the n6n

compliance group; but,rather than refusing to do certain types of 

work as requested, they generally prefer to avoid confrontation 

through a variety of different types of subterfuge. 

By. observing work behavior, both at the training"site and 

once back home on the job, CIMMYT -officials can fairly scrt'ratoly 

determine the specific attitudes that trainees have toward different 

types of research work. This information isof considerable 

importance in building strong research teams, so research workers 

exhibiting the "desirable" types of behavior are. single d out for 

recognition and rewards. 

There are other areas of attitudinal.change that CIMMYT 

concentrates on; but,the preceding examples show how attitudes 

and work behavior are closely linked. If CIMMYT expects the 

trainee to return home and to conduct aggressive, field-oriented 

wheat improvement 'programs that will help farmers, then he must 

unde-rstand and accept fhe idea that certain types of behavior are 

necessary, even though they may differ from the value systems 

within which he is used to operating. 

Affective Obectives: Creating a New Research Outlook 

The CIMMYT Wheat Training Programs give considerable 

emphasis to devel oping within each trainee a new "research out

look" orresearch perspective. This new professional orientation 

http:trainee.or


121 

focuses on how the research function is integrated into the overall 

wheat improvement program; and how these research activities are 

related to increasing agricultural production and the whole agricul

tural development process. 

The first aspect of this objective is to impress upon each 

trainee the fact that he plays a very necessary.and important role 

in the process 'ofdeveloping new wheat technology for farmers. 

Without his help and contribution, the effectiveness of the entire 

wheat team will be substantially reduced. Each trainee is made 

to understand that his success and the team's success depend on the 

full cooperation and participation of each team member. In addition 

each trainee learns how his function affects the work of other team 

members, so that when requests are made of him, he will know what 

output is needed and why. A good example of this team perspective 

is the relationship between the cereal technologist and the breeder. 

All early generation material must be screened for accept

able' quality characteristics. The cereal technology trainee works 

in the CIMMYT breeding program for a i-,fnth before beginning work 

in the quality laboratory. He learns how crosses are made, how th4 

breeder is trying to combine many different characteristics into 

single lines. He learns that because different parents have differ

ent genetic characteristics for cereal quality, that some lines may 

have outstanding agronomic characteristics, but may stillbe 

unacceptable because poor grain quality characteristics were 

transmitted in the gen'etic combination. After understanding how 

the breeder operates, then the cereal technologist understands 
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how important his function is to the total wheat improvement program; 

and,when the breeder asks him to work overtime between harvesting 

and planting (a 2-3 week period at CIMMYT),he knows that poor 

quality lines must be identified and discarded before the next 

nursery can be planted. 

Likewise, the wheat breeding trainees spend a week or more 

in the cereal technology laboratory, learning how to cozidiict all of 

the quality tests. Again the idea is to learn the processes, pro

cedures and problems faced by the cereal technologist, so that 

there is a common basis of understanding and appreciation of each 

research workers technical function and contribution to the total 

team effort. 

The other aspect of the affective objective concerning research 

outlook or perspective concerns the role of farmer oriented research 

in'the overall proces.s of agricultural development. In this case the 

training site itself is uniquely suited to give a positive demonstra

tion effect as to the importance of technol&gical change to increased 

agricultural production. 

The first half of the training is carried on in the northwestern 

part of Mexico, which is the major wheat-producing region of the coun

try. The entire area is irrigated and was the primary beneficiary of 

the new technology that created the Green Revolution. Trainees are 

exposed to the most intensive and modern wheat cultivation in the 

world. After visiting farmers and agri-busincsses in the-area, it 

soon becomes clear why this area is so productive and how research 

has served as the engine of grovwth in this area, 
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All of the training (and research) is conducted on the govern

ment research station; butthe Mexicans in charge are quick to point 

out that the farmers levy a tax on their yearly production to support 

the agricultural research program. The farmers also purchased the 

land for the experiment station, and built and equipped the new 

reearch facilities on the station. Trainees can look across the 

fence from the research station into the adjoining farmer's field 

to see a "dwarf" wheat variety that was released only a year or 

two before. And at harvest time they can see the wagons and trucks, 

full of wheat, sometimes backed up for a mile; waiting to unload at 

one of several sdrage elevators in town. They can look at Mexico's 

wheat production statistics which show an increase in production 

from 727 kilograms per hectare in 1949 to 3, 065 kilograms per 

hectare in 1970 (Proceedings, 1971, p. 67). They are also there 

to see the field days when the farmers arrive by the hundreds to 

see what new technology (varieties or recommendations) will soon 

be released. CIMMYT personnel don't spend much time on this 

aspect of the training function--they only let the trainees observe 

and let the Mexican farmers do the talking. It proves to be a very 

contagious means of stimulating enthusiasm for production oriented 

research.
 

Technical Objectives of the Training Programs 

The specific aspects of these objectives differ between 

programs, but in general can be broken down into two major types: 

(1) cognitive/psychomotor objectives and (2) °cognitive: synthesis 
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and evaluation objectives. The first group of educational objectives' 

deals with the specific techniques, skills and technical knowledge 

required to operate a specific type of r-esearch program. Once the 

trainee learns the "nuts and bolts" of operating a research program, 

he then gives increasing emphasis to the content or the materials 

passing through the research program. For example, the job of 

the breeding team is to create (synthesize) new genetic lines and 

varieties by combining and recombining diverse types of germ 

plasm. Once new lines are created, they must be evaluated to 

determine if they are superior to existing varieties. Thus this 

'second type of training objective deals with using existing theore

*tical (plant breeding and genetics) and methodological (CIMMYTIs 

breeding system, skills and techniques) tools to develop and release 

superior wheat technology to farmers. A more detailed discussion 

of the content of each program; how these educational objectives are 

operationalized; and the training methodologies employed within 

CIMMYT's training programs follows. Prior to this, however, it 

should be made clear that CIMMYT trainees do not conduct any 

type of original research projects, but spend their entire time 

learning how to carry out specific functions of a wheat improve

ment program. 

Training In Wheat Breeding 

The training program in wheat brecding prepares research 

workers to conduct a full-scale varietal improvement program 

from making new genetic combinations (crossing) thru each stage 
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of the varietal developrment process,. including yield testing and the
 

eventual release of a variety. To do this. CIMMYT employs on-the

job training (see Chapter, II, page 58) within the actual CIMMYT.
 
J
 

program, whereby trainees learn the-necessary skills and techniques 

and then work as research assistants in the on-going program, 

helping CIMMYT scientists complete ezh series of tasks as they 

move through the growing season. 

C0gnitive/Psychomotor Objectives 

The regula.r winter growing season for (spring) wheat in north-. 

western Mexico runs from about November 15-30 to April 15-30, 

followed by the summer nursery in the high altitude valley of 

Central Mexico running from about.Mpy 15-30 until October 15-30. 

Wheat-breeding trainees arrivein Mexico during early February 

when the wheat is about six inches high (early boot stage) in the 

'winter nursery. After a short orientatior period, trainees begin 

learning and helping to carry out the first major research task 

following planting; that is, to inoculate the segregating nurseries 

with rust spores (to artificially create a disease epidemic in the 

nursery). After learning about the various, types of inoculating 

techniques, each technique is demonstrated and trainees are then 

given the necessary! equipment and materials, and then proceed 

to inoculate the appropriate CIMMYT nurseries. 

And so it goes through the winter growing season. Trainees 

learning and being checked out on specific' research methods and 

techniques making crosses, note taking, making disease reAdings, 
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selection techniques, etc. 3 and then helping carry out these spbcific 

research 	functions through each stage of'the growing season. The 

following list of "training lessons" taken from that manual, sum

marizes- most of the skill areas covered during the training program 4 

(CIMMYT, 1972a, pp. 12-13): 

I. Breeding Goals and. Methods: 
Determining breeding goals 
Sources of materials for introduction 
Methods for wheat improvement 
Wheat classification and origin 
Breeding oi triticales 
Wide Crosses 
Dururn breeding goals 
Hybrid wheats 

II. 	 Making the Crosses:
 
Emasculation
 
Pollination by the tvvirl method
 
Preparing crossing tags 
Methods of 'recording pedigrees 
Selection of parents for crosses 

III. 	 Nursery, Design and Management
 
Organization and field plans
 
Seeding and management of nurseries
 
Management of international nurseries 
Varietal yield trials 
Equipment for planting 

IV. 	 Note Taking.-and Records
 
Field books
 
Notes to take - general
 
Recording agronomic data. 
Recording pathological data 

3These are the cognitive/psychomotor objectives of, the" 
training program. 

4 See CIMMYT's Wheat Breeding Training Manual for an 
approximate schedule and description of activities covered during 
the training program. 
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V. 	 Selection and Harvest'Genetic basis of selection-

Selection 
HarVesting breeding materials 
Harves"ting yield trials 
'Preparing bags and envelopes 
Seed grading and quality tests 

VI. 	 Field Experiments and Reports 
Field trial objectives and designs 
Statistical analysis of experimental data 
Reports 	and recommendations 

VII. 	 Plant Pathology Skills
 
Rust collection and inoculation
 
Rust inoculations by spray
 
Concepts of disease resistance 
Concept of specific and generalized resistance 
Diagnostic techniques 
Seed treatment 
Recording pathological data 
The rusts of wheat 
Principles of plant pathology 
Controling diseases of wheat 

VIII. 	 General Chemistry and Post Haivest Tests
 
- Wheat quality tests
 

Commercial grading of wheat 

XI. Miscellaneous 
Production skills 
Introduction to crop physiology 

X. 	 Seed Production and Certification 
Variety descriptions 
Roguing 
Seed multiplication 
Field and storage inspection for certification 
Laboiatory tests 
Seed certification records 

After harvesting in northwestern Mexico, the entire 

.CIMMYT 	Wheat Program moves to the experiment s.tations (El 

Batan and 	-Toluca) near Mexico City where the summer nurseries 

are 	immediately p-lanted. Then for approximately 6 weeks, while 

waiting 	for the nursery matprial to reach the boot stage, trainees 
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participate in a number of laboratory, 'greenhouse and classroom 

activities. These activities include helping to prepare the seed 

packets (more than .200, 000) for the different international nurseries; 

spending time in the milling and baking, and cereal quality labora

tories learning how to run and interpret all of the basic cereal 

technology tests. In addition trainees may spend time with the 

wheat pathologists in the greenhouse learning to morescreen 


exotic germ plasm for different sources (genes) and types of
 

resistance.
 

Soon the material in the summer nursery has reached boot 

stage and the trainees begin working in the nurseries again, parti

cipating in each step of the varietal improvement program. When 

the summer nursery is harvested in late October, breeding trainees 

return to their home countries (generally with suitcases partially 

filled with seed packets) in time to help plant the winter nurseries 

of their national programs. 

By following this type of schedule, wheat-breeding trainees 

can spend about 9 months in Mexico, yet have on-the-job training 

experience in 2 research cycles of the CIMMYT program. Two 

cycles appear necessary since the CIMMYT research program is 

very complex organizationally and genetically. The first cycle 

focuses primarily on the cognitive/psychomotor objectives of the 

-program whereby trainees learn the specific techniques and methods 

of the CIMMYT research program. The second cycle gives the 

trainee a chance to see how all of these various research compon

ents are integrated into the over-all program (the synthesis and 
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evaluation objectives of the cognitive domain) and a chance for trainees 

to become -familiar with the genetic material in the program. This 

second major group of training objectives will be considered next. 

The Cognitive Objecti ,v i of Synthesis and 

Evaluation 

Becoming familiar with the material in the CIMMYT program 

is no small -or simple task. There are thousands of lines in the 

CIMMYT program, and trainees must become fanjiliar (i. e., be 

able to recognize, identify major characteristics, etc.) with at 

least the major varieties and' lines used in the crossing program. 

For example an experienced plant breeder in the' CIMMYT program 

can walk up to an advanced generation plot--and there are thousands 

of such plots--and from onlyvisual inspection be able to give the 

approximate pedigree of the line, give several reasons why the 

cross was made and evaluate the line for these characteristics. 

Synthesis: The job of research workers in varietal improvement 

is to plan and execute new genetic combination 6to overcome specific 

limiting factors that occur in the wheat growing regions of their 

respective countries. Unless they know which varieties and lines 

have the genetic characteristics they are trying to combine, which 

lines combine more effectively, etc., they will be very inefficient 

and ineffective in developing new, high yielding varieties for their 

farmers. 

Evaluation: It should be noted that one important aspect of 

the training rnethodology, in addition to just working on the job, is 

to increase the observational skills of trainees by forced decision 



130 

making. As trainees go through the plots (for example while taking 

field notes) they are continuously: asked to make decisions (that 

directly affect the CIMMYT research program) and to give reasons 

in defense of their position. Particularly becauf ; of the peer group 

and staff pressure that is. appliled, trainees are highly motivated to 

open their eyes and develop their observational skills. 

During the second research cycle (summer nursery in 

Toluca) trainees begin to make genetic combinations avid solcctinn 

for their home research programs. Allowing the trainee time to 

work on his own studying the CIMMYT materials vis-a-vis the 

growth environment in his home country (climate, soils, diseases, 

cultural preferences, etc.), lets him begin to make decisions that 

will affect his home country research program, before leaving 

Mexico. If he has questions about the genetic material, he can ask 

senior scientists in- the CIMMYT program who are knowledgeable 

about the available *genetic material and growth conditions in his 

country. 

Training In Cereal Technology 

The training program in cereal technology is designed to 

prepare a trainee to conduct all of the wheat quality tests necessary 

to screen and evaluate genetic material moving through a varietal 

developnment program. A cereal technologist trained in this pro

gram is prepared to serve as an integral member of a national 

wheat improvement team. 

The training program generally runs for about four months 

from the mildle of March through the latter part of July. The first 
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month is largely spent in the fiejld research program working with 

the wheat breeders. Dr. A. Amaya, who is in charge of CIMMYT's 

cereal technology laboratory and these particular trainees, insists 

that this field expe'rience in the breeding program is essential if they 

are to understand how cereal technology fits into the ovcrall wheat 

improvement program (personal interview, Sept. 28, 1972, El Baton, 

Mexico). 

After working in the breeding' program, these trainees assist 

the laboratory staff to establish a temporary cereal technology 

laboratory at the CIANO Research Station in northwestern Mexico 

7here CIMMYT's winter nurseries are located. The trainees help 

assemble the lab equipment (which has been shipped up from CIMMYT 

headquarters) and then learn how to calibrate each piece of equipment. 

Finally trainees learn how to-run each qualitytest and are checked out 

on their technique by running a series of samples with known quality 

test values. 

By this time harvesting work'is beginning in the test p'lots, 

and early generation lines are being sent to the laboratory to be 

screened for cereal quality. Hundreds' of early generation lines 

must be evaluated during a 3-4 week period between harvesting (at 

the winter nursery) and planting (at the summer nursery in Central 

Mexico). If a line passes these screening tests, it is shipped to 

the summer nursery and planted immediately. If the line doesn't 

meet certain predetermined quality standards, regardless of other 

desired characteristics, it is discarded from the program at this 

p.oint. Trainees work directly in the laboratory during this period 
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helping the regular CIMMYT staff screen these materials.. Trainees 

are rotated, so they receive several full days running each type of 

test.. 

When all of-the early generation lines have been screened 

(by the end of May), the laboratory is dismantled and the equipment 

shipped back to CIMMYT headquarters near Mexico City. The 

trainees also return to CIMMYT headqua-rters and begin learning 

the other cereal quality, milling and baking, and protein quality 

tests that require more time, larger grain samples and/or more 

elaborate equipment. Again the training procedure is the same, 

with trainees being taught and checked out on a particular quality 

test and then working directly in the lab running tests on CIMMYT 

material. Dra. E. Villegas, who is in charge of CIMMYT'.%Pro

tein Quality Laboratory, summarizes the "learning by doing" 

approach used in this training program: "Ask them to work as a 

staff member on the job--make them feel like they are part of the 

group. As soon as they learn, they work right in ihe program" 

(Personal interview, Sept. 28, 1972, El Batan, Mexico). 

,Training InWheat Pathology 

.The triining program in wheat pathology is nearly the same 

as .the training program in wheat breeding. The only difference is 

an increased emphasis, at particular points in the growing season,, 

on the important disease problems of wheat and the related skills 

and knowledge necessary to resolve these limiting factors. Trainees 

wil:i. specialized training in wheat pathology are viewed as integral 
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netnbers of a national wheat improvement teaph. These team 

members concentrate on building disease resistance into varieties 

and germ plasm that are developed lo ally.
 

Diseases have always been the major limiting factor to
 

increaged wheat production. Particularly when wheat is grown 
 -

under intensive cultivation, disease problems (such as the rusts) 

accelerate rapidly. Therefore genetic resistance to economically
 

important diseases was and has continued to be 
a primary objective 

of the CIMMYT research program. However, as the Green Revolu

tion varieties spread across much of the spring wheat belt of the wol 

the potential for disease epidemic has increased. 

The job of each national wheat program and of CIMMYT is to 

continually widen and diversify the genetic base (sources and types) 

of disease resistance. Therefore, it a widely grown variety suddenl 

becomes susceptible, other varieties (with different types of resist

ance) must be available to take its place. 

The CIMMYT wheat team-h'as long recognized this problem 

and has worked hard to bring exotic sources and types of'disease 

resistance into the research program in-Mexico. 'According to Dr. 

Rajaram, one of CIMMYT's pathologists, this requires thousands 

of genetic combinations and recombinations .each, year to facilitate 

a continuous mixing of the gene pool (Personal interview, Sept. 22, 

1972, El Batan, Mexico). 

To give some' idea as to'the magnitude of the task, the 

CIMMYT Wheat Program (including all programs; bread. and 

durum wheats,. triticale and, staiting last year; barley).makes 
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around 12, 00 crosses each year. By the end of 1972, the bread wheat 

program (which is the oldest and largest of CIMMYT's wheat program) 

had completed more than 53,000 crosses. 

Trainees who specialize in wheat pathology work ciosely 

with CIMMYT pathologists learning to identify new and different 

sources of resistance and then work directly with)the breeders to 

bring new sources and different combinations of disease resistance 

into the, program. They also learn how to artificially qreate disease 

epidemics in the breeding nurseries and then work with the wheat 

pathologists in taking disease notes and in selecting disease resist

ant material. 

a should be noted that all CIMMYT wheat trainees receive 

training in wheat pathology and must be able to take rust notes, etc. 

The difference is that wheat pathology trainees receive more inten

sive work experience in this area. 

Training In Wheat Production 

The training program in wheat production was started in 

1970 and is designed to prepare production agronomists .who can 

develop and extend to farmers a "package of practices" to 

.exploit the genetic potential of the high yielding varieties. Thei.r 

job, as members of a national wheat improvement team, is to 

conduct agronomic field trials and.arry out high yielding produc

tion',plots to.-bring the improved wheat technology to the farmer. 

In addition, wheat production trainees are prepared to organize and 

conduct production training courses in their home country programs. 
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The wheat production trainees follow one complete cycle of a 

regular wheat growing season. Trainees arrive in Mexico the begin

ning of November and proceed immediately to CIANO in Northwestern 

Mexico. Here they plan and carry out two different experiments 

(agronomic trials). Some trials are on the research station while 

others are "on-farm" trials, where trainees rely on using the 

farmer's equipment. 

The training imnethodology used in this program differs 

from the other CIMMYT wheat training programs in that CIMMYT 

does not have a full-scale, on-going agronomic research program 

in Mexico. Agronomic practices (such as fertilizer and planting 

recommendations) are considered to be largely "location specific, 

that is, re-search problems that national programs must solve for 

each different wheat growing environment in their I-espective countries. 

Therefore the training methodology used is a form of. classroo?4 

instruction and field pzactice, revolving around the agronomic 

trials being conducted by the trainees. (It should be noted that the 

Mexican AgriculturalrResearch Institute /TNIA7 does conduct 

agroncQnic trials on wheat at CIANO and while CIMMYT traipees 

do not work extensively in these programs, they do visit and 

observe how these.trials are carried out.) 

After the research trials are in the ground (by the middle of 

December), the trainees return to CIMMYT headquarters near 

Mexico City where they are located until the wheat breeding and 

pathology trainees arrive in early February, During this 6-week 

period trainees study comnunications, agricultural development, 
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and statistical techniques for analyzing field data. After the other 

wheat trainees arrive, they return to CIANO to continue work (e. g., 

note taking, etc.) on their agronomic trials and-to participate in the 

CIMMYT research program. Again the idea is to give the produc

tion agronomist a working knowledge of the procedures used in the 

varietal improvement program. Wheat production trainees, as well 

as the other wheat trainees, visit farmers' fields, attend field days 

and generally gain an overview of the wheat revolution that has 

occurred in northwestern Mexico. 

After harvesting their field trials, wheat production trainees 

return to CIMMYT headquarters to analyze their data and to prepare 

production recommendations from this data. After writing and 

presenting their research reports (to other trainees), these 

trainees return to their home countries around the middle of June. 

Conclusion 

The overall objective of CIMMYT's wheat training programs 

is to change research and extension worker behavior by: introducing 

trainees to new attitudes*and research perspectives (affective objec

tives); by teaching them-new research skills, techniques, methods 

and-knowledge (cognitive/psychomotor objectives); and by helping 

them learn to create, develop and refine new forms of genetic and 

production technology (synthesis and evaluation objectives of the 

cognitive domain) for farmers. While behavioral change is the 

objective, this goal may not always be adequately achieved in all 

cases. 
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People,' like plants, segregate for different cha-racteristics." 

Some of thete characteristics are desirable, while others. are not.I 
Some characteristics, like color of hair or eyes, are easily identi

fiable. Other factors such as an individual's attitudes, his researc. 

outlook and his technical kncw-how, can be identified, but special 

techniqueis may be required to measure ordetermine how these 

factors differentiate among trainees.' The way CIMMYT observes 

how trainees differentiate for different factors is much the same as 

the techniques used in differentiating among -wheat plants--by putting 

the trainee in different types of environments to see how he reacts. 

There is a common expression used in the CIMMYT wheat 

*training programs. Jt goes something like this: "The plant,s are 

talking to you, but you hav. to use your. eyes to hear what they are 

saying." In other words, wheat plants being grown under a variety 

of different conditions (favorable and hostile environments) respond 

differently to those conditions. A good observer is able to detect 

how plants react-to each of these different environmental conditions. 

and based on all of this data, select those genetic lines with the 

greatest potential. 

It appears that CIMMYT is-using a similar selection 

technique with its trainees. For example, CIMMYT has been 

criticized by same vis.itors to the training programs in Mexico 

for "using" trainees for such routine tasks as inoculating seg-re

gating populations with rust spores., This is a job that CIMMYT 

needs to have done and requires about 10 days to 2 weeks of hard, 

back-breaking work, Wading through muddy plots (many times in 
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the rain), injecting two tillers of. each plant-with a syringe full of 

disease innoculum. 

It is obvious that after the. first morning of this activity, 

there is no additional technical training value to be accomplished. 

However, what the CIMMYT staff learns about the "trainee population" 

during these two weeks it very important. Some trainees can dis

guise their displeasure for this type of work for a morning or two, 

but after a week or 10 days, trainees are clearly segregating in 

their "reaction to hard field work." Some'trainees may do the work 

while CIMMYT saff members are nearby, but then relax under a 

tree when they leave (representing an attitude of "compliance, " 

given this typ of behavior). Still others may call in sick for a few 

days to avoid the work (non-compliance); while others are out in the 

plots getting the work done. CIMMYT particularly wants to identify 

this last group of trainees who either "identify with, " or have "inter

nalized". positive attitudes toward this type of research work. CIMMYT 

believes it is this last group that will begin to make up the hard core 

of working scientists within the national wheat improvement program. 

The training program in Mexico is viewed by the CIMMYT 

wheat team as only the first step in a long-term process of building 

effective wheat research workers and national wheat improvement 

teams. Because of this long-run perspective, the training program 

becomes both a manpower development tool and an "early genera

tion" selection tool.' Trainees are observed in Mexico and again 

back home on the job. Those who excel in attitude, outlook, 

intellectual ability and "technical know-how--in both working 
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envi---u ents-a-reidentifed.asjprixnie crandidates fot..'ac.ademic ..
 

fellowships. By giving these individuals additional educational
 

-opportunities, it is.hoped that they will become the research 

leaders in years to come . Also, by using the training program 

as a selection tool, the probability of awarding a Ph. D. fellowship 

to a research worker wi.h less potential or to one' having an 

"inappropriate research orientation" will be minimized. Given 

the comparative costs of a CIMMYT training fellowship (approxi

mately $5, 000. /trainee) and the cost of a Ph. D fellowship (esti

mated by one foundation official to be approaching $50, 000. /student), 

fellowship.granting institutions 'might well consider looking at ifi

.service training programs of this type as effective intermediate 

screening devices for their fellowship programs. Operating with 

this type of behavioral information, such agencies could be consid

erably more confident that only research w orkers who had proven 

themselves on the job would be receiving the r.elatively high-cost 

academic fellowships for' study in foreign universities. 

The preceding section presented an overview of the objectives, 

methodologies and technical content of each CIMMYT wheat training 

program. Next the effectiveness and usefulness. of this training 

approach will be evaluated by the trainees themselves from the 

perspective of their work situation. Finally the training progans 

.will be assessed as an intervening variable on the 'research behavior 

and performance of former CIMMYT Wheat trainees. The real test 

of a training program is whether-or not it produces results on the 

job, after 'the trainee returns homc to the natiorial wheat improvement, 

program. 
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Trainee Feedback on -the Training. Programs 

-GIMMYTis_working with trainees representing diverse back

grounds (see the section on trainee profiles) and dffi-tre gaiza-_ 

tional situations. In spite of these many differences, CIMMYT 

attempts to provide the best possible training for each participant. 

This next section will give an assessment as to how each trainee 

viewed -various aspects-of the training program. 

Adequacy of Pre-arrival information 

Trainees were asked to assess the adequacy of information 

about the training program before coming to the training site. Of 

the 127 trainees who responded to this question, 33 (26%) indicated 

that the information was very adequate; 74 (58. 8%) said it was some

what adequate; 12 (9. 7%) said it was somewhat inadequate; and 8 

(6.5%) respondents said it was. very inadequate. Next, trainees were 

asked to indiclate which of several types of information they had 

received prior to their departure from their home country. 

From this information a scale was developed to quantita

tively measure the total amount of information received by each 

trainee-and to differentiate among trainees as to the amount of 

information received. The mean of this scale, which runs from 0 

to 5 types of information 'received, was 2. 6.types. (This pre

arriyal information scale will be used later in the study to dete'r.

mine ifamount of information rpceived by the trainee had any 

effect, Sf the use of training after the participant returned home.) 

It was expected that as the training program expanded and became 
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TABLE IV-10 

Types of Information Receiired.by'CIMMYT Trainees Before 
Coming to Mexico 

Trainees receiving 
the information 

Types of,-rifiz'mnation- N 

Specific Objectives of the technical training 73 56-56-

Outline of the proposed plan for the technical 
training 64 49.6% 

CIMMYT administrative policies 
for trainees 

& regulations 
44- 38.0% 

Relationship between the training objectives 
and the national wheat improvement 
program 77 59.7% 

Information about Mexico 70 54.3% 

Trainees not receiving any information 9 6. 9% 

better organized that trainees would receive more complete pre

arrival information. An analysis of the data, however, showed that 

there was little difference between years -in terms of the amount of 

information that was received by trainees. 

Finally trainees were asked to indicate the best source of 

information about the training program before their departure. 

-Only the four sources of information mentioned most frequently 

are discussed here. It was not unexpected that former trainees 

were ranked as the best source of information, since CIMMYT 

attempts to build a critical ma~s of trainees within each national

wheAt improvement pro.ram. Each year over a several year 

per %d'individual or. small numbers of research personnel are 
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selected for training at CIMMYT. These early returnees become 

the best sources of information for. trainees selected in later years. 

The next source of information mentioned most frequently 

was the trainee's supervisor, which would also be consistent with 

the same explanation. CIMMYT officials or. representatives were 

the third most frequently mentioned source of information, followed 

_hy__other officials in the trainee's organization. 

Trainees' Reaction to the Actual Training_PrograM-

First, trainees were asked to indicate how they found the 

level of the training program, considering their previous back

ground and experience. Because of the diverse educational back

ground of CIMMYT trainees, there was some concern at CIMMYT 

that the level of training was low for the trainees with more advanced 

training. 

TABLE IV-11 

CIMMYT Trainees' Assessment of the Level of Training by the Level 
of Education when ,-ntering the Training Program 

Level of Training Was: 

Previous Educational Too About Too 
Level Elementary Right Difficult Total 

Less than B.S. Degree 1 25 0 26 

B.S. Degree 24 48 2 74 

M.S. or Ph.D. Degree 6 20 1 27 

Total 31 93 3 127 

No. not responding: 3 X 7.52 with 4 df (P .11, n.s. 

5 The statistical notation listed above refers to a Chi-square 
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As anticipated some respondents (24%) felt the training was a 

little too elementary for them.. It is interesting to note, however, 

that the bu'lk of these responses came from the middle educational 

group, rather than from trainees with M.S. and Ph.D. degrees. 

Some respondents reinforced this general observation, that the 

training was too elementary for them, by suggesting that trainees 

with higher levels of education be split into a second group and given 

a higher level of training with more opportunity to work directly 

with senior scientists. 

N-ext#--t-rainees were asked if the balance between theoretical 

instruction and practical training was about rigIht.-Nea.1Y55% of 

the respondents felt the training was too dominated by practical 

training; with 42.3% indicating a proper balance had been main

tained. Only 4 respondents (3. 1%) thought the training was too 

theoretical. While a majority of the trainees thought the training 

could have included more theoretical instruction, wrien asked which 

aspect of the training program they felt most satisfied with, practi

cal field training was the answer most frequently given. 

Since the research investigator had worked two years with 

this training program, he felt that some trainees tended to equate 

(Footnote 5 continued) test of significance and indicates whether or not 
the independent variable (previous educational level) has any effect or 
influence on the dependent variable (skill competence achieved).
Since the Chi-square test of significance will be used throughout
this thesis, all relevant notations will be defined here: X. = Chi
square;d = degrees of freedom; P= probability of; n. s. = not 
significant; * = "significant" or significant at -the . 05 level; 

* = "highly significant" or significant at the . 01 level. 
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practical work, with less sophisticated research. Therefore there 

were occasional requests for more. classroom and theoretical instruc

tion; yetthis writer believed that many of these same trainees had 

failed to adequately grasp skills and complexities of running a 

CIMMY T styled wheat improvement program. While the staff 

never had adequate measures of achievement in the training program, 

it frequently appeared that trainees with morIe education and training 

realized earliest and more clearly the opportunity they had to work 

'in and learn from a large, well-organized wheat improvement pro

gram. In making this realization, trainees appeared to have more 

self-motivation and worked hard to master the CIMMYT research 

methods and techniques. 

To determine if. these insights would be substantiated by the 

data, trainees were asked to r-Y-ae-theleyel of skill competence they 

achieved in learning wheat research and production skills. -Tr"-e

data were tabulated by previous educational level, to determine 

if trainees with higher levels of education would achieve a higher 

level of skill proficiency. These data follow: 

TABLE IV-l2 

Skill Competence Achieved by Previous Education Level for CIMMYT 
Trainees 

Learned Mastered 
Prev. Education.Level Became Familiar the the 

with the Skills Skills Skills Total 

Less than B.S. Degree 9 13 4 26 

B.S. Degree 11 46 18 75 

M.S. Degree or higher 2 9 16 27 
Total 22 68 38 128 

N-.'. = X = 16.19 with 4 df (P = .0028**) 
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Trainees with higher levels of.academic training prior to the training 

experience did achieve higher levels of (sel-assessed),skill com-

Spetence, so this hypothesis was accepted. This finding takes on 

increased importance later in the study, when skill competence is 

related to use of training after the trainee returns home..= 

Next,. trainees were asked to rate the adequacy of supervision 

and direction given-by the senior staff. Since some CIMIMYT staff 

members wondered if the training program was getting too big in 

recent years and that trainees were not getting adequate individual

ized attention, these data were tabulated by several year groupings 

(when the training was received). The objective was to determine 

if the smaller training groups in earlier years received better 

senior staff support than the larger training groups in the last four 

years. These data follow: 

TABLE IV-13 

Adequacy of Senior Staff Supervision and Direction by Year Groupings 
when the Training was Completed for CIMMYT Trainees 

Years Senor-Stff-Supgrvision & Direction was: 
Training 
Received 

Less than 
adequate 

Somewhat--Very 
adequate adequate -.Tta--. 

1961-65 0 8 15 23 

1966-68 2 4 15 21 

1969-70 4 16 21 41'o 

1971-72 1 24 17 42 

Total 7 52 68• 127 

N.A. 3 X= 8.34 with 6 df. (P .2 144 N. S.) 
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The adequacy of staff supervision'has tended to skip somewhat 

as the size of training groups has increased; butthe relAtionship 

between these two variables is not statistically significant. While 

this trend was expected, it must be pointed out that there continue 

to be only a few individuals terming the senior staff support as less 

than adequate. Therefore, it appears that the trade-off between 

senior staff support and increased numbers of trainees (at least 

at current levels) is not resulting in a serious decline in the ade

quacy of staff supervision and direction given individual trainees. 

Trainees were asked to rate the appr'priateness of the 

technical skills that they received in Mexico, in regards to the 

job to which they bxpected to return. Respondents were generally 

Very satisfied in thaf 90 (74.4%) felt the skills were very appropriate; 

with another 29 respondents (24. 0%) indicating that the skills were 

som ewhat appropriate. Only 2 respondents (1.6%) indicated that the 

technical skills and techniques were inappropriate. 

It was mentioned earlier that practical field training was 

listed as one aspect of the, training that respondents felt most 

satisfied with. In addition', trainees frequently mentioned that 

they were very satisfied with the research skills and methods 

learned-andalso with the good trainee/senior staff relations they 

developed during the courseo-f-the training program. 

In regard to the aspects of the training that respondents 

felt least satisfied with, only one factor was frequently mentioned. 

'Many trainees indicated that they wanted increased training and 

experience in specific skill areas. Generally these skill areas 
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were either wheat-pathology or cereal technology. It.appears that 

these respondents felt thaL the.exposure 'received in these areas-was 

inadequate. While it is unclear why these trainees wanted additional 

experience in these skill areas, this response probably reflects a 

concern for c. rtain research functions that .are not bing' adequately 

handled by their specific national program at this time. "Perhaps 

these trainees feel that with additional training (and some equip

ment) they could begin to carry out some of these needed research 

tasks during their slack season. For trainees ieeling strongly about 

obtaining these skills, it would seem advisable for ,CIMMYT to give 

them another week or two of experience in these areas rather than 

frustrating these positive, well-intentioned motivationb. 

Trainees' Overall Evaluation of the Training Progr'am-

In this section trainees were'asked to, evaluate the CIMMYl 

training programs from several different perspectives.. These 

responses serve to summarize how.trainees .presently assess 

their previous training experience in Mexico. 

First, trainees were asked to assess the technical training, 

considering their previous training arid experience. Seventy-five

respondents (57. 7%) indicated the technical training was very 

appropriate, with another 51 (39. 2%) assessing it as somewhat 

appropriate. One -respondent was undecided, with only two former 

trainees (1. 5%) indicating that the technical training was somewhat 

inappropriate for their previous training and experience. 
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Next, respondents were asked to assess the technical training 

considering their home country conditions. These data follow: 

TABLE IV-14 

Appropriateness of-Technica4 Training at CIMMYT, Considering 

Home Country Conditions 

N 

Very Appropriate 70 54.7% 

Somewhat Appropriate .47 36.7% 

Undecided 3 2.3% 

Somewhat Inappropriate 8 6.3% 

Very Inapp-:opriate 0 --

Total. 128 100.0% 

Number not -responding 2 

Trainees were then asked to indicate how helpful the 

*technical training at CIMMYT had been in furthering their own 

personal career plans. Seventy-one respondents considered the 

CIMMYT training as being "very helpful" to them, with another 

40 rating the training experience as being somewhat helpful. 

Sixteen respondents felt it had made little or no difference in 

furthering their career goals, while 3 trainees thought the train

ing had been detrimental to their career plans. 

Trainees were also asked to assess the administrative 

support (for example: living accommodations, allowances,. 

transportation and other services) they received during all 

phases of their' training program. Again the response was 
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generally favorable with 78 respondents indicating they were very 

satisfied and another 34 indicating that they were somewhat satisfied.' 

Eleven trainees took a neutral position, with 7 respondents indicat

ing some dissatisfaction with the administrative support they received. 

Next, trainees/were asked to give an overall assessment of 

their total training experience in Mexico. These data follow: 

TABLE IV-15 

Trainee Satisfaction with the Overall Technical Training Program 

Level of Satisfaction N 

Very satisfied 85 65.4% 

Sbmewhat satisfied 42 32.3% 

Neutral 1 0.8% 

Somewhat Dissatisfied 2 1. 5% 

Very Dissatisfied ... 0 

Total 130 100. 0% 

Finally, trainees were asked to assess the extent to which 

the training experience at CIMMYT had made a difference in their 

ability to help solve the agricultural problems of their country. 

Then those trainees who felt the training had'made some or 

an important difference in their ability were asked to explain why 

they felt this way. The reasoni most frequently mentioned was that 

"they felt better able to run a full scale research program." lthe 

next reason most frequently mentioned was the "increase in their 

technical ability" and this was followed by "increased confidence to 
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TABLE IV-16 

Extent to Which the Training at CIMMYT had Made a Difference in the 
Trainees' Ability to Help Solve Agricultural Problems 

Change in ability N 

Little or no difference 15 11. 6% 

Some difference 51 39.5% 

Importanc difference 63 48.9% 

Totals 129 .100.0% 

Number not responding 1
 

do the job. " All of these reasons app6ar to be very consistent 

with the objectives of the CIMMYT Wheat Training Program as 

described earlier. 

In summary, it is apparent that former CIMMYT Wheat 

Trainees are generally satisfied with their their previous training 

experience in Mexico. While some trainees feel that.the level of 

training may be a little elementary for them, this response was 

expected, due to the diverse educational backgrounds of trainees.. 

This problem could be resolved either by setting minimum educa

tional requirements or by following the suggestions of some 

trainees by splitting the group into parts. While setting a mini

mum educational level of a B.S. degree would be the easiest way 

for CIMMYT to solve this problem, it may .not be a desirable or 

-feasible approach. As the FAO Wheat Consultant indicated earlier 

(see p. 107), it may be necessary for CIMMYT to take trainees 

with less academic training for several years in the future, to 
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-keep some nations from falling too far behind other national programs 

in the. region. Therefore, until potential trainees are available with 

the minimum educationa4 backgrounds, it may be necessary to split 

the program into two groups, if this problem is to be resolved. 

The only other deficiency which trainees emphasized in their 

direct feedback on the training program was the failure to spend 

more time on certain pathology and cereal technology procedures 

that are being covered rather briefly at the present time. Again it 

is doubtful that many of these trainees will use these skills after 

returning home; but,since it is an area of common concern to a 

number of trainees, it would seem warranted for CIMMYT to take 

the necessary steps to meet these needs. 

Post-Training: The Types and Level of
 
CIMMYT Contact with Former Trainees
 

As mentioned in Chapter 11, the training institution' can do 

much. to help trainees translate new skills and knowledge into new 

behavioral patterns once back home on the job. This .support may 

range from as little as just letting the trainee know that CIMMYT 
6. 

is still interested in what he is doing and hasn't forgotten him, 

a fully developed cooperative program that involves local CIMMYT 

staff, with material and financial support. The purpose of this 

section is to give a general picture of the types and amounts of 

follow-up contact individual traineeshave received- from CIMMYT 

6See section on maintaining induced behavior through
 
"identification" in Chapter II, pp. 56-57.
 



1520 

officials and representatives. since. returning home. 

Correspondence
 

Trainees were asked if they had written to and had 

received letters froin CIMMYT staff members since returning 

home. Fifty percent of the former trainees indicated that they 

had written to CIMMYT staff members and the average nurriber*.of 

letters written per trainee since returning home for this "corres,

ponding" group was 6.5 letters. Approximately 54% of the respond

ents indicated that they had received letters from CIMMYT head

quarters, with slightly over si.4 letters being the ay:erage number of 

letters received by each trainee. 

Visits 

Next, trainees werIe asked if they had been visited by a 

scientist or official from CIMMYT headquarters since returning 

home. Out of the 118 trainees who responded to this question, 40 

(3476) indicated that they had never been visited since returning 

home. Among the 78 trainees who had been visited, the average 

number of visits per trainee was 3.3 visits. 
I 

Seventy-two trainees indicated they worked in national 

programs where a CIMMYT wheat improvement specialist was 

assigned. This group was asked to indicate the number of times 

during the past year (1972) they had been visited by this CIMMYT 

representative. The average number of visits for this group was 

4.2 visits. In fact, this figure is biased somewhat downward; for, 

http:nurriber*.of
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in many cases, the CIMMYT wheat specialist works side by side with 

the former trainees. 

CIMMYT Publications 

One of the easiest communications' mechanisms by which 

'CIMMYT can inform former participants of new'developments in 

wheat improvement is through CIMMYT.s publications. These 

publications consist of newsletters, annual reports and.research 

papers. The number of former trainees receiving information 

and'support through this niechanism, however, has been somewhat 

low, with only 61 respondents indicating that they have been receiv

ing publications. Of the other 68 respondents, thirty said they were 

.not on CIMMYT's mailing list, with another thirty-six respondents. 

being unsure whether they are still receiving publications from. 

CIMMYT. It should be noted that all respondents in this survey have 

been included on CIMMYT's mailing list, unless they were no longer 

interested, therefore CIMMYT publications should now be reaching 

most former wheat trainees. 

International Coopera.tive Trials and Nurseries 

Trainees -were asked if their national wheat improvement 

program had received any international cooperative trials or 

nurseries during the past wo.years. One hundred and twelve 

respondents (87. 5%) indicated that such trials or nurseries had 

been received' at their local. experiment stations. Only nine 

trainees indicated that their local experiment stations had not 
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recqived such genetic materials w-ithin the past two years; while 

another nine respondents didn't know ifsuch trials or nursyries 

had been received. 

Post-Training Workshops
 

CIMMYT, cooperating with FAO's Near East Wheat and 

' Barley Improvement Program and with The Rockefeller Foundation; 

has participated in three follow-up workshops for former CIMMYT/ 

FAO trainees. Approximately every 2 years former CIMMYT 

trainees.who were sponsored by FAO are brought together for a 

7-10 day workshop. These workshops bring trainees up to date 

on new developments in wheat improvement,and participants hear 

progress reports from each national program. In addition, the 

group usually sp ends several days touring and observing the wheat 

improvement program of the national team, serving as host for the 

workshop. Thus far, workshops have been held in Pakistan, Turkey 

and Iran.
 

These workshops serve to.strengthen regional cooperation 

among national programs and,in effect,function as an ad hoc pro

fessional group for wheat improvement workers in the Middle East. 

These workshops stress the development of new, improved wheat 

technology, and national wheat improvement teams.use these,,work

shops to pick up new ideas in reaching these goals, as well as 

to compare their own programs with others in the region. Since the 

national programs are in the spotlight at these workshops, each 

national wheat improvement team is stimulated to continue building 
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and improving its own program. 

As mentioned above, these workshops have been generally 

limited to FAO-sponsored former CIMMYT trainees from the Middle 

East; therefore, only 55 respondents (43. 3%) indicated that they 

'have attended such workshops in the past. Of this group, 29 

trainees have attended one Workshop, 14 have attended two such 

workshops and 12 have. attended all three workshops. 

Use of Training 

Generally the CIMMYT Wheat Training Program's can be 

considered as very "job specific. " If the trainee returns to the 

type of job that he was trained for; then,it would be-.expected that 

he would make full use of his training experience. I's will be shown 

in Section V, however, trainees do not always return to the .jobs 

.they expected to return to; or, other factors modify the extent to 

which the trainee is able to use his training in his job assignment. 

In this section, the purpose is simply to examine the major depend

ent variables in this study that characterize various aspects of the* 

trainees' use of the training. 

The Trainees' Self Assessment 

Trainees were asked to assess-how much of the training 
they were able to use during their first year on the job after 

returning to their home. country. These data follow: 
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TABLE IV-17 

Use of Trainiag by CIMMYT Trainees During the First 
Year on the Job 

Level of Use N 

Little or No Use 11 8.6% 

Some Use 59 45.7% 

Full Use 59 45,7% 

Totals 129 100.0% 

Number not responding 

Later, trainees were asked to assess the extent to which they 

are using the training in their present job, the purpose being to 

determine if the training became less relevant and useful to the 

trainees' job assignment as time passed. These data follow: 

TABLE IV-I8 

Use of Training in CIMMYT Trainees' Present Job Assignmeint 

Level of Uses N % 

Little or No Use 8 6.4% 

Some Use of Training 59 47.2% 

Full Use of Training 58 46.4% 

Totals 125 100. 0% 

(Number not responding 1; 
Student = 4) 



While it may appear, in examining the two tables, that the level 

of training use has been extremely stable for the group, this is not 

entirely the-case. While the total number of respondents in each 

category has remained nearly the same, there has"been some move

ment of trainees between categories. By cross-tabulating the two 

variables it was found that some. trainees ,who were notable to make 

use of their training in the first year have now moved into positions 

where they can make some (5 respondents) or even full use (2 

respondents) of the training. In other .cases, trainees have 

moved to-new assignments where the level of use has declined. 

Trainee Job Assignments as an Indicator of Level 
of Traininp Use 

In considering the trainees' self assessment of their. use of 
/ 

training, it is impossible to differentiate between direct and 

indirect use of training. For example,there were some respondents 

who were trained to do field research'work, but who have:now moved 

into jobs such as teaching plant-breeding or managing a research 

station. Some of these respondents indicated that while they are 

not working directly in field research work in wheat, they are still 

making some or even full use of their training. In these cases it is 

assumed that the use of training is indirect, rather than direct. 

While any use of training is considered to be desirable and pre-. 

ferred to no use, the direct use of training-is considered to be more 

desirable than indirect use, because of the iristitutiom building 

perspective being used in this study; In other words, the impact 
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and use of trcining--as an institution-building tool--is taken to be 

largely ddpendent on trainees doing what they were trained to do. 

In this section the use of training will be assessed from the point 

of view of the direct use of training. 

First Year on the Job After Returning to Home Country 

Trainees were asked if they had returned to the job that 

they had expected before their departure. This information was 

tabulated with a second variable that indicated if this was the same 

type of.job assignment the trainee had performed before coming to 

the training program. The objective being to determine if trainees 

returned to the jobs they had expected and if those were the same or 

different jobs than they had performed prior to the training experi

ence. 

TABLE IV- 19 

Job Returned to by Type of Job 

Job Returned to 
-Same 

Job 

Somewhat-
Different 

Job 

Very 
Different 

Job Totals 

Trainee returned to the 
job he had expected 91 20 5 116 (89.2%) 

Trainee did not return to 
the job he had expected 5 6 3,14 (10.8%) 

Totals 96.. 26 8 130 (100.0%). 

73.9%'- 20.0% 6. 1% (100. Q0%) 
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As the data indicate, nearly 90% of the trainees are returning 

to jobs that they expected to be doing prior to. departure, with the 

remaining trainees being subjected to unexpected personnel action. 

in this latter group a few trainees were transferred out of wheat 

improvement programs upon their return home;' others to be 

assigned to -a wheat improvement project after their technical 

training, were in fact returned to their previous jobs, possibly 

in an unrelated field. The vast majority of the trainees did return 

to their old jobs or expected new jobs presumably where their newly 

.acquired skills could be utilized. The importance of job stability 

on the .use of training will be examined more- closely in Part V. 

Present Job Assignment 
Or 

,Trainees were asked to give the descriptive title of their 

present job assignment, to determine if they are working in the 

skill area for which they were trained and if they are still working 

in wheat improvement programs. These data follow.in Table IV-20. 

These data indicate that a high proportion of former GIMMYT 

trainees are. still working in the specific skill areas in which they 

were traineed--particularly wheat breeding, wheat agronomy, cereal 

technology and wheat extension. While a few traineep have been 

transferred to other crops, the movement to some type of admin

istrative position has been the major problem area affecting the 

potential for the direct use of tr'aining. " Even in some of these 

cases, however, theremay be. some indirect use 'of training. 

Former trainees were asked to name the principal crops they 

--work with in their present job..' Ninety responde,%ts (71.4%) indicated' 

http:follow.in
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TABLE IV-20 

Present Job Assignments of Former CIMMYT Trainees 

Job Category N %__ 

Wheat Breeder 76 58.4% 

Wheat Agronomist 12 9.2 

Plant Breeder (other crops) V 5.4 

Wheat Pathologist 4 3.1 

Cereal Technologist 6 4. 6 

Wheat Extension Specialist 5 3.8 

Seed Certification (wheat) 1 0.8 

Experiment Station Manager 4 3. 1 

Agricultural Research Technician 1 0. 8 

University Professor 1 0. 8 

Extension Administrator 1 0.8 

.Administrative Position (wheat 
imprevement) 5 3. 8 

Other typr- of administrative 
position 3 2.3 

Graduate Students 4 3.1" 

Totals 130 100. 0% 

that they only worked with wheat (and barley), whil another 25 

respondents (19. 8%) worked with wheat and other crops. Three 

respondents said they only worked with other crops; another 3 

said they no longer worked in- any type of crop improvement pro

gram; with 5 former trainees failing to respond--but presumably 

are not working directly with wheat improvement at the present 
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time. The 4 graduate students could not respond to this question; but, 

-it is likely that most will return to wheat improvement progfams in. 

their home country after completing their deo. -e programs. 

To conclude, it is apparent that a high proportion"(9 .Z%) of 

former CIMMYT Wheat trainees are still working in some type of 

wheat improvement program, with 103 respondents (81.7%) working 

in those areas where they can make direct use of 'the training., Next 

some other characteristics of these trainees' job assignments will 

be described. 

The large majority of former CIM-MYT wheat trainees. (103. 

or 81. 8%) are still working with their national research organization, 

with another 8 respondents (6.4%) being employed by.national, exten

sion agencies. Three respondents are still employed by an agri

cultural college or university, with 4 respondents moving into 

different organizations (business 1, an international organization 

1, and other government organizations = Z). Eight Brazilian trainees 

are still working for the wheat cooperative (FECOTRIGO) in Southern 

Brazil that is sponsoring the wheat improvement program in this 

area. 

To add some additional information on the descriptive job 

titles given previously, traindes were asked to des"cribe thWe type 

of work involved in their present position. 

These data on the type of work carried on by former CIMMYT 

wheat trainees' reflect very closely the type of work assumed from 

the descriptive job titles given ea.'Iier. 
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TABLE IV-21 

Main Type of Work Involved with CIMMYT 
Trainees I Present Position 

Type of work N % 

Mainly administrative 14 11. 1% 

Mainly field research 90 71.4% 

Laboratory or Green House Research 8 6.3%
 

Mainly Field Extension 7 5.6% 

Teaching or Training 2 1.6% 

Some Combination of the above or 
other 5 4.0%
 

Totals 126 100.0% 

Students 4 

,Next, trainees were asked to describe'the level of their 

current position within their work organization. The purpose of 

this question was to determine if former CIMMYT trainees are 

moving into leadership positions in their work organization. 

These data follow: 

TABLE IV-2Z 

Level of Present Job Within the Work Organization for Former 
CIMMYT Trainees 

Level of Job .N % 

Policy Level 5 4.0% 

Senior Level 5Z 42.0% 

Middle Level 62 50. 0% 

Lower Level 5 4.0% 

Totals 124 100.0% 

Number not responding 2; Students 4 



163 

From this information, it would appear that CIMMYT trainees 

are moving into senior level positions in their work organizations; 

yet,most still are actively and directly engaged in wheat research 

activities. This information would tend to contradict what Wharton 

found among returning agricultural economists -- i. e., that foreign

educated personnel quickly move out of active research positions 

into high level positions in program administration (Wharton, 

p. 12 ). It must be pointed out, however, that there are several
9 

important differences between these two groups of respondents, 

any of which may explain these different behavioral patterns. -The 

important point to CIMMYT is not that former trainees are moving 

into more senior level positions (which generally implies increas

ing levels of administrative duties), but that they are maintaining 

active involvement in on-going wheat research programs. 

Assessing Job Performance 

One of the most important aspects of this study is to assess 

the effect of training on the job performance of each trainee. 

Because of time and size of population constraints, an independ

ent supervisor evaluation-was considered impossible. Therefore., 

the problem was to develop some type of object.ive measure of job 

performance which could be determined from a self-administered 

questionnaire. Since all three training programs had stressed 

some type of ar-tive research or production program, one series 

of questions dealt with the type and quantity of research experi

ments, applied research trials- and production plots that each 
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trainee had worked on and helped. complete during the last major wheat 

growing season in the trainee's country. The objectives in obtaining
 

this type of behavioral data 
were three fold: (1) to determine if each 

former trainee was engaged in an active research/production pro

gram; (2) to determine the level, of performance in these types of 

research/production programs; and (3) to determine which types
 

of research/production 
activities were-being given emphasis or 

priority by each trainee. 

The type of data mentioned above, while being very valuable 

'Iin determiniig which trainees are actually carrying out the type of 

activities they were trained to do, does not give any measure of 

improvement or change in behavior dbe to the training experience. 

Unfortunately, there was no way to obtain this type of pre-training 

data. However, while it was not possible to directly assess 

behavioral change within groups, 'this type of information should 

give excellent data for comparing behavior between groups. The 

object&ive being to determine if and to what extent different types 

of training programs have different effects on the work behavior 

of former trainees. These comparisons will be made in the final 

chapter. In this chapter, however, we will only consider the 

present work performance of former CIMMYT trainees. 

Present Research, Development and Extension 
Activities of Former Trainees 

As mentioned above, trainees were asked to indicate how 

many research experiments, applied research trials and production 
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plots they had worked on and helped"c6mplete during'the last main 

wheat growing season in their country. Of the 130 respondents, 20 

indicated that during the past year, they either had not worked in a 

wheat'improvement program (7), were a graduate student (4) or 

were in an administrative or other type of position where they could 

not engage in these types of activities (9). Five respondents failed 

to answer the question. For the remaining 105 respondents, who 

had worked in a wheat improvement program, the -actual number of 

experiments, trials and production plots were averaged for -this 

sub-group to give a meannumber/trainee. 

TABLE IV-23 

Mean Level of Research and Production Activities Completed 
By Those CIMMYT Wheat Trainees that were Active in Wheat 

in Improvement Programs DuliIng 1972 
Number & Percent 
of Trainees Con- Mean 
ducting each acti- Level per 
vity 	(N = 105) Trainee 

Type of Activity N 	 (N = 105) 

A. 	 Laboratory or Greenhouse 

Experiments 13 12.4% 1.37 

B. 	 On Station Field Experiments 56 53.3% '5. 62 

C. 	 Genetic Crosses 56 53.3% 227. 1 

D. 	 On Station Replicated
 
Applied Research Trials 65 61.9% 7.24
 

E. 	 On Farm Replicated Applied 
Research Trials 	 44 41.9% 4.74
 

-F. On Farm High Yielding 
Production Plots 37 35.2% 3.71 
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Approximately 91%o of former CIMMYT Wheat Trainee.are 

actively. engaged in the types of activities they were trained to carry 

..out (excluding the 4 graduate students). An examination of the pre

ceding table gives a direct quantitative measure of the average work 

performance for these former trainees who are actively engaged in 

wheat research and production programs. In addition, it is possible 

to determine what types of research or production activities are 

.being emphasized by former CIMMYT Wheat Trainees. Clearly, 

7technology-development research. activities (types C, D and E) 

are dominating the research behavior of former CIMMYT trainees, 

with field research experiments also being given considerable 

attention. Since nearly 90% of CIMMYT trainees work for national 

research organizations, it was not unexpected to find that high yielding 

production plots (commonly viewed as an extension activity) were given 

less emphasis. It would be expected that in the future, as increasing 

-numbers of wheat production workers are trained, the numbers of 

replicated applied research trials and production plots will be given 

increasing emphasis. 

Level and Types of Contact with Agricultural Producers 

It is assumed that CIMMYT is .training research anu 
• / 

production workers to help solve the problems. 'f agricultural 

producers. To do this, research and production workers need 

feedback about farmer production problems. (either through direct 

7 As defined, by the functional model, which was developed 
in the first chapter, on page 15.. 
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contact, or indirectly through extension worxers). CIMMYT trainees 

were asked several questions to deteTmine their level of direct con

tact with agricultural producers. 

One hundred of the respondents (approximately 80% of the 125 

former trainees presently working in their home country) indicated 

that they had direct contact with farmers during the past year. Of 

this group 45 trainees indicated that the majority of this contact had 

occurred on farms. Another 35 respondents indicated that their 

contact had been with farmers coming to the -experiment station. 

The remaining 20 respondents indicated that their contact had 

mainly occurred at their office, at meetings 9r some combination 

of the above locations. 

Next, trainees were asked to indicate the type of contact they 

had iad with farmers. 

TABLE IV-24 

Types of Contact Former CIMMYT Trainees Have Had with Farmers 

Number of Respondents Answering: 
"Of-ype of Contact' Yes No Total 

(a) advising individual farmers 
improved practices 

on 
72 28 100 

(b) working with farmers by conducting 
production plots or field trials 
their farms 

on 
50 50, 100 

(c) conducting field days and/or 
training programs for farmers 46 54 J00 

(d) organizing village/ community' 
"meetings to advise groups of 
"farmers on improved practices 36 64 100 

(e) making radio reports, writing news 
reports, etc. for farmers 20 80 100 

Number of trainees not having"contact with farmers 30 
(of which -4 respondents. were temporarily students). 
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To summarize, it wasfound •that nearly 80% of former CIMMYT 

.traineesare having some type of direct.contact with farmers. The 

frequency of contact for mo.,. respondents was "several times per 

.season".and the contact primarily occurred on farmers' farms and 

at the experiment station. Given the high proportion of research. 

'workers in the CIMMYT: group, it would appear that most former. 

trainees are having at least minimum levels of cohtact with farmers 

which would suggest. a continuing interest' in solving farmer produc

tion problems. 

Assessing Research, Development and Extension Output 

A common problem in evaluating research,. extension and 

teaching. personnel is to develop objective criteria by which an 

irdividual's work performance can be judged. As mentioned in 

the first chapter, this problem has been largely resolved for 

research workers in the industrially developed countries (parti

cularly in the public sector- -universit!:etj and government research 

organizations) through the use of an int.-:'ual's publication record. 

This record is considered to be a combined measure of both 

quantity of research output (amount of research conducted) and 

the quality of output (i. e., the'research must meet certain 

standards of the professional group to be accepted for publication. 

Unfortunately, no such objective measures are available to directly 

and reguJrly assess the output of developmental research workers,
 

university teache'rs; trainers, or field extension workers. In these 

cases it is necessary to measure the level and types of work 
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conducted and to assume that certain minimum levels and standards of 

output are being achieved. Because of these reasons, the only output 

record that was obtained frornithe former trainees, and which is pre

sented here,are averages (means) of the former trainees . publication 

record. Since the major work performance of former CIMMYT heat 

trainees is in the developmental research area, these data should not 

be viewed as reliable measures of research output for this group. 

Publication Record of Former CIMMYT Wheat Trainees 

Trainees were asked to indicate if they had written any 

professional or technical papers or reports during the past two 

years (19,71-72) for publication ii a professional journal, for 

presentation at a professional meeting, for use by the national 

program or for use by agricultural producers. Sixty'-four trainees 

indicated that they had published some type of paper or report. 

The following table summarizes the types of written materials 

produced during the past two years. 

In conclusion, it is obvious that written publications and 

reports are not an important form of research output for former 

CIMMYT trainees. Only 50% (64 respondents) indicated that they 

had any type of written output, and within this group, the numbers 

of papers, reports, etc., produced during the two year period of 

1971-72 appears quite low. This would again reflect the major 

types of research being conducted by these trainees. Therefore, 

to more adequately measure work performance, it is necessary 

to directly examine the amount and types of experiments, trials, 
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TABLE IV-25 

Publication Record of Former CIMMYT Wheat Trainees 
'•Duringthe Past Two Years (1971-72) 

Number of Total 
Trainees Papers Average 
Writing Written/ Number/ 

Type of Written Output.. Each Type Published Trainee 

Technical Papers--for 
publication or presentation 39, 101 2.59 

Technical Reports - for internal 
use by the national program 41 114. 2.78 

Extension Bulletins, etc. -
for use byagr. producers '15 29 1.93 

Teaching materials, training 
manuals, etc. 9 17 1.89 

Total Number of Trainees Reporting Some Type of 
Written Output: 64 

crosses, production plots being completed. These data, which were 

presented in an earlier section, must become the primary dependent 

variables by which former CIMMYT Wheat Trainees can be4evaluated 

and thereby be differentiated vis-a-vis performance'and use of train

ing. These data will be used'in the following section to determine 

which factors are influencing the use of training. 

Factorsi Influencing the Use of Training 

This section will examine how different factors have affected

the us.e of training, both during the first year after returning horhe 

from the training program and in the trainee's 'present job. First, 

an' examination will be made of the effect of returning to a different 

job on the use of training during the first year. Next, an 
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examination will be made todetermine the reasons why some former 

trainees are no longer actively engaged in wheat research and produc

tion programs and what these individuals are doing now. Finally, for 

those trainee's who are still engaged inwheat research and production 

programs, a third perspective will be to examine specific orgaiviza

tional factors within the national program that may have liiite-d 

their use of training; as well as to determine i4 any of these factors 

have directly affected work performance (amount of work completed). 

Effect of Job Returned to on the Use of Training During
the First Year After Returning Home 

Since the CIMMYT training program is quite job specific, 

it seemed logical to expect that unless a trainee returned to the 

type of position (or -Work) that had been planned prior to his depart

ure, his use of training during the first year would be reduced. As 

mentioned earlier, approximately 1101 of th' trainees had experienced 

unexpected personnel action after returning home. The following 

table will document .the effect of these unexpected job changes on 

use of training during the first year. 

-As. expected, the job-specific trainiiig that is given to 

trainees while at CIMMYT is not, gdnrally useful to trainees if 

they are assigned to a different type of position. For this reason, 

it- is impei ative that the wor-k organization arid the trainin&institu

tion are.ln close communicati9n, so that a minimum of unexpected 

and unnecessary job changes occur, particularly during the first 

year or two after the participant returns home. Next, the reasons
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TABLE IV-26 

Effect of Unanticipated Job Changes on Use of Training
During the First Year After Returning'Horre for CIMMYT 

Trainees 

Use of Training During First Year 

Job Returned To
 

Returned to Expected Job 5 54 56 115 

Returned to Different Job 6" 5 3 14 

Totals' 11 59 59 129 

N.A. 	 = 1 

X 2,'= 19. 	04 with 2 df (P .0001**) 

why participants leave active wheat research and production-work 

will be examined. 

Reasons Why Trainees Are'Not Actively Engaged in
Wheat Research and Production Programs at the 
Present Time 

Of the 	130 respondents in the CIMMYT groupi, 20 trainees 

are not actively engaged in any type of wheat research and/or 

production work at the present time. Of these 20 respondents, 

four are temporarily in graduate school,and it-is quite likely that 

most, if not all, of these participants will return to. their respective 

riational wheat improIvement programs. A fifth trainee has been 

assigned to a wheat seed certification program, '.and is, therefore', 

directly involved in'wheat 'improvement work, but not in a wheat 

rlesearch or extension position.' 
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Of the r'emaining 15 tiainees , seven are still actively enga-ged, 

in field research work (pLant breeding) but are working on other. 

crops. Of this group, five were transferred by their work organii

zation to meet manpower needs in-these other plant' breeding pro

grams. These transfers were ozganizationally controlled and not, 

prompted by the individual research worker. The other two 

research workers left wheat improvement work because of research 

opportunities and/or promotion that became available in another 

plant breeding program. 

The other eight participants who are no longer ictively 

engaged in wheat research and/or production programs are

mainly working in administrative positions. Five of these parti

cipants carry on this administrative work within a wheat improve.-' 

ment program. Since these respondents are still associated with 

wheat improvement work, the reason for"these internal job 

reassignments was not ascertained. Of the other three trainees 

engaged in administrative 'work, one left wheat irmprovement 

work for economic reasons, one became ill and had to shift to a 

desk position and one was transferred to this new position by his 

*ork organization. 

Before leaving this section, there is an additional 

observation that ollould be made. Of the six traine~s who were 

mainly involved in administrative type work prior to the .training 

program, five continued to do administrative work after returning 

home. The irnplicationa of tiis observation are obvious vis-a-vis 

the selecti'on of trainees*. If CTMMYT is training wheat research 
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and production workers and expects them to actively engage in this 

type of work'after returning home; ther they should be very careful 

about selecting administr'ative personnel for their future training 

programs. It should be recognized, howe,%er, that administritive 

officers can play a key role in supporting a-vational wheat improve

ment program; therefore, some type of orientation program may, be 

necessary to encourage their help and support. 

Limiting Factors to the Use of-Trainin 

Trainees were aske;d if there were any factors that may have 

limited their use of the training after returning home. The-purpose 

:of requesting this information was ihree-fold: (1) to determine 

which factors, if any, were more common to returning trainees, 

(2) from this informR tin to determine what supporting role, if 

any, the training institution might play in helping to reduce the 

effect of specific limiting'factors, and (3) to assess the influence 

of specific factors and the overall problein load of trainees on the 

use of-training and actual work performance. 

In attempting to deterxpine the more serious 'limiting factors 

to the use of training, each respondent was requested to indicato.' if 

a number of different factors werea problem for him aft'er return

ing home and if so, to asess this factor as being "somewhat of a 

problem, ",or a. "serious problem" for him. To determine from 

these responses whidi factors were more troublesome for former 

trainees, "serious pipblem" respon'ses werc weighted by multiplying 

the.-actual number of re.Rponl.e9 in thiR cat.gory by a factor of 2 and 

http:re.Rponl.e9
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adding "this to the number of "somewhat of'a pioblei"' responses. 

These data follow in ranked o'rder, VithAthe more'troublesome limit

ing factors listed at the top: 

TABLE IV-27 

Limiting Factors to the ,Use of Training--by CIMMYT Trainees 
(in ranked order of difficulty) 

Niumber of Respondents indicating 
the limiting factor was: (N=130) 

Limiting Factors,: Lack of: o 
somewhat 
a problem 

of a serious 
problem 

weighted 
total 

Adequate budget 42 31 1Q4 

,Laboratory or greenhouse 
facilities and equipment 37 30 97 

C 

Adequate transport" 40 27 94 

Adequate maintenance of 
equipment and facilities. 38 20 78 

Support from higher officials 
in the-organization 42. l.8. 78
 

Subordinates are inadequately 
trained 50. 13 .76 

Authority to incorporate the 
training into. the national 
program 32 14 60 

Experimental land', field plot 
equipment, machinery, etc. 32 14 60 

Essentidl operating supplies 
and materials 30 13 
 56
 

Support and help.from
 
trainee's supervisor 27 10 
 47
 

Interest from Colleagues to 
try new ideas and-methods 19 7 33 



.176 

As is true for inost research workers around the world, the 

inadequacy of research funds v, s given as the most important 

factor limiting their,-use of training (as well as'the size and Bcope 

of their research progifam. 

The lack of laboratory and greenhouse equipment, which was 

listed as the second most serious problem, was not anticipated as 

being a.serious limiting factor. The large proportion of CIMMYT 

research trainees were trained how to conduct a practical field 

research program and are, by and large, doing this type of work.
 

Therefore, the question isasked, why would laboratory and green

hqus.e equipment be a majol,limiting factor to this group?
 

While insufficient eMrnirical evidence was obtained which 

would directly support this explanation; it appears, both "rom the 

personal interviews carried out in the"field and from other responses 

in the questioninaire, that screening early generation and advanced 

lines for cereal quality is of major concern to many of these parti

cipants. Acceptance of new varieties by farmers and consumers is 

dependent on satisfactory use qualities. Trainees apparently feel 

that the lack of appropriate laboratory facilities to supply this 

'information is. a serious limiting factor to their programs. 

The lack of adequate transport ran.ks third as a serious 

limiting factor to the use of training and this would be linked, to 

field testi,,g of new,,varieties and production recommendations on 

farms. Conducting on-farm replicated trials and produ.ction plots 

requires that 'equipment, mate rials and personnel be transported 

throughout.the wheat-growing region serviced by the particular 
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experiment station on a regular basis. The "availabilityof reliable 
L 

a common probler totransport to-carry out this type ofwbrk is 


many experiment stations -in LC's as reflected'by this response.,

./
 

While most of these Hliting factors are basioally problems 

therethat must be resolved'within national programs themselves, 

are certain services that CIMMYT might provide to alleviate some 

The problem of screening early generation andof these difficulties. 

for cereal quality appbars to be one area that CIMMYTadvanced lines 

might take avnmore active role insolving. Inrparticular CIMMYT has 

trained personnel and arranged for national cereal technology labor

#tories to be established in at least one country oi every m er 

wheat growing region of the Third World (in-particular: Brazil, 

Ecuador, Tunisia, Lebanon, 'Pakistan and India). Unfortunately 

Irovementthese laboratories are o iLy serving the national wheat ir 

programs of these respective countries. Rather than CIMMYT 

to assist each nation in setting up a wheat quality laboraattempting 

tory, it would seem quite easy and expedient for CIMMYT to provide 

up to 50 or 100 kilograms of airfreight allowance (i. e., to cover the 

hard currency costs) for these &smallerprograms to send their 

materials to a iegional laboratory for testing. .This would cer

the short run, 'this serious limiting factortainly help resolve, in 

to many smaller wheat improvement programs. 

While certain limiting factors may be more frequently 

this does not necesmentioned by former trainees than others, 

sarily imply that any single, group or total nurber of factor's 

plays an irportant role in reducing the effectiveliess of wheat 
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.improvemeht workers.l To determine if any factor or group of factors 

was dire'ctly influe ing, use aining and work performance, 

rriultai linear regression analys i's was carried out. Prior tO 

discussing the' results ofthes'e analyses, .Jtoe-nee-sary to 

digresir briefly to indicate the, type of dependent variables used 

in 'the regression models.. 

A composite measure of "use of training" as a dependent 

variable was constructed, by adding assigned values for the variables 

"use of training in" the,,firpt year after the training" .with "use of train

ing in. the present job." A measure of work performance was devel

oped by constructing a composite equivalency scale based on the 

actual number of research experiments, replicated trialq, genetic 

crosses and production plots completed during the last main wheat 

growing season. 

The regression analysis was approached from two perspectives. 

First the potential limiting factors, that were listed in Table IV-26, 

were included as independent variables in regression equations to 

determine if they could predict the value of either dependent vari; 

able. The results of these analyses were that none of the limiting, 

factors had any predictive power over either dependent variable,
 

with the exception of the variable "lacked authority to incorporate
 

the training into the national program" on the dependent variable "use 

of training. '! In this case the relationship was statistically signifi

cant, but the amount of variation explained was very small. Never

theless, this information was used in a second set of regression 

models developed. 
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The "second attempt to develop a predictive model for the 

variables "use of training!and vork'perforriance'was to trake what 

information had been learned throughout the study and to include in 

a regression.epvation tlhose'factors that appeared to be associated) 

with the dependent variables. The independent variables included 

-were: (1) education level of the trainee prior to entering the train

ing .program, (2) Whether. or not he returned home to his ex

pected job, (3) whether or not he lacked authority to incorporate 

the training into the national program, and (4) a combined assess

ment'Variable, including the variables-(a) assessed level of skill 

competence achieved and (b) assessed level of increased ability. 

The results of these analyses were that'the mbdels did have p.ie

dictive power over the dependent variables (i. e. the equations were 

statistically significant), but the level of that power (i. e. the amount 

of variability explained) was very small. B'ecause these models have 

little predictive power, they are of no .practical' value to CIMMYT 

and therefore are not included in the thesis. 

To conclude this section on regression analysis, the following 

postscript seems appropriate. It should. be obvious to the reader 

that this study deals with a somewhat heterogeneous group of 

research workers, whose behavior is influenced by a number of 

different and,.,in many cases, unique factors. To attempt to 

predict work behavior and/or the use of training through the use 

of rather simple models, such as those presented above, would be 

wishful thinkir at best. What was learned is that the independent 

variables incluled in the models do have a direct and consistent 
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influence on.the dependent variables., What these models lack is 

expfaratory control over the mny other variables that-are influene-

Ing work behavior"and theuse_of training , . -Even -knowing this 

additional information, however, thore is still the unanswered ques

tion as to how much control CIMMYT has, -as a training institution, 

-over these explanatory variables. 

Summary and Conclusion 

The wheat training program in Mexico is an integral part of 

CIMMYT's overall outreach program to make available improved 

wheat' technology .to farmers in all major wheat growing regions of 

the Third World., Strong national programs are an essential part 

of this international wheat improvement strategy, both in the pro

cess of developing and disseminating, improved wheat technology, 

and also in dealing with the technological spin-off problems 

(primarily disease epidemics) that are a potential threat to the 

precarious food baIlance in populiion dense nations. 

When the wheat revolution began/to spread beyond Mexico 

in the early sixties--particularly to Sou h Asia and the Middle East-

national wheat improvement programs in these areas were by and 

large weak and poorly organized. Traiiing programs were used by 

CIMMYT to upgrade the technical skills of research personnel in 

the process of building strong, independently functioning national 

programs that are interdependent on other national programs and 

CIMMYT for new genetic resources and technical information. 
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At alil..yels, CIMMYT stresses a. !team'"ot integrated 
, .	 , 


appi'oach to wha mrv nt, At the. program leve~l, the*emphasis 

is on interdisciplinary teams that are w ll integrated in function.' At 

theinternational level, the national, programs and CIMMYT work 

together as part of an overall International , Wheat Team to share 

superir .germ plasm antd new, varieties'as soon as they are 

developed, as.well as tdchnical information on these genetic 

materials. 

* The major thrust of CIMMYT's training programs is (1) to 

teach the research skills and methods needed ta operate a highly

organized and efficient research. progra.m and (2) to, give practical 

experience 	in integrating or combining genetic (and production) 

(and production recommendations)factors to create new genetic lines 

and inusing selection criteria and techniques to evaluate and develop 

improved wheat technology. 

In addition to.these cognitive and psychomotor objectives, 

attitudinal change is albo a central objective of the training pro

gram. The stress here is on sqrving the needs of agricultural 

producers by developing improved 	wheat technology and to do this 

by using a team approach. It appears that trainees tend to identify 

with the CIMMYT approach in general and with Dr. 'Borlaug in 

particular and feel that they are an 	integral part of this interna

.tional wheat team. Because of the 	continuing contact and cooper

ation between CIMMYT and these national programs, trainee. 

identification with these new professional values soon results in 

the internalization of these values by the trainees. Finally, after 
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a critical mfass of CIMMYT-trained personnel is rveached in the 

national program, it is expected that these new professional values 

become part of the normative structure of the national wheat. 

improverh.nt pro-gram. 

Thd results of this training strategy find approximately 82% 

of former trainees; still actively. engaged in wheat research and 

production kctivities, with another 8%6 indir"ectly or partially, 

involved in wheat improvement work, Only about 10% of former 

CIMMYT Wheat trainees are no longer working in wheat.improve

ment programs. 

The Work performance of those former participants still 

actively engagejd in wheat research and production programs is 

-high (as measured by the numbers of research experiments, 

replicated field trials, genetic crosses and production plots 

completed) and emphasizes developmental, as opposed to 

experimental, research--particularly in the area of genetic 

technology. It appears that the-work behavior of CIMMYT 

trainees, once back home on the job, is quite consistent with 

CIMMh4YT's training objbotives. While there are certain train

ing procedures that could be improved upon,(see the next section 

on recommendations), it is the conclusion of this study that 

CIMMY.s training strategy has been quite successful in achiev

ing the desired effect on the work behavior of its former parti

cipants. Given the type ar.d amount of research completed by. 

these -former trainees, it would appear that strong national wheat. 

improvement programs are.developing as a result of this institution

http:improverh.nt
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building strategy. 

While CIMMAYT appears 'to-be very effective in producing 

research workers who can develop improved geetic7.echnolbgyS 

this success has not yet'been realized in Prodicing the other half: 

of the wheat improvement team who can .develop the complementary 

package of practices. This weakness probably stems from the fact 

that the CIMMYT research progiram concentrates on wide.y adapted 

genetic technology-.-with production technology. being viewed as a 

location-specific problem. While this may be true, the fact remains 

that wheat production-agionomists are sorely needed in most national 

programs to iully exploit the production potential of the superior 

varieties that are being developed and released to farmers. 

To empha-size this need, in one country. it was found that 

the nitiogen-phosp'horus ratio--as originally recommended by the 

national prograni--was so badly out of balance that the Mexican 

varieties were thought to be degenerating genetically. In fact, 

they were only-sulfering f/om phosphorus deficiency. This is an 

excellent example of production recommendations being based on. 

inadequate production research'and on farm field trials. Now as 

the improved varieties move beyond the irrigated fields into the 

higher risk, rainfed areas, production recommendations and 

cultural practices must be carefully developed and well tested 

to fully exploit this new genetic technology, while minimizing 

risk to the agricultural producer as he increases his use of 

capital inputs. The production half of wheat improvement. teams 

in many~ational programs are-quite weak and are receiving 
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inadequate attention'by CIM1YT. CIMMYT needs to'give considerable 

,att ptionto this serious technical manpower problerh and should 

develop a complementary trkining strategy to meet-these needs. 

Once thi ' is done;. then,adequate resources must be made avail-, 

able to get on with,the job. 

A Recommendation for Imp roving the Existing 'Wheat 
Improvement 'I raining Program 

The on-tlie -job. training approach usedoin the wheat breeding 

and improvement training .program has been very effective in pre

paring wheat research workers ~o operate similar wheat improve

mrent programs in their home co tries. What has been lacking within 

this overall training effort is a Mo e adequate theoretical input to 

complement-the existing practical field training.. One reason that 

may explain why.this theoretical input has never beep effectively 

handled by CIMMYT is thatthere are two distinctly different educa

tional needs being articulated by training participants. It Would 

appear that a certain amount of confusion has resulted in attempting 

to meet these needs, because these two problems have tended to be 

considered as one. The following discussion will attempt to clarify 

these educational deficiencies and how CIMMYT {night proceed to 

remedy the mor-e serious of the two problems. 

The main problem concerns those trainees (particularly 

those with less than a B.S. degree or its equivalent) who lack 

even the most basic background in plant breeding and genetics, 

as well as training in agronomy, soils and plant nutrition, 
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.pathology, entomology, etc. To help provide these.trai'hees with the 

minimum necessary theoret'cal background in these technical sub

ject matter areas, CIIMMYT has held remedial sessions (which all 

'trainees have been required tP attelnd) during the first months .of 

the training, program. The results of this .approach have never 

'been'very satisfactory.' First, it must be recognized that a couple 

of'hiours of classroom instruction for 8 or 10 weeks, with little 

time for reading and study, is just not adequate to meet the theore

tical b'ackground needs of trainees with only secondary or post

secondary school training in general agriculture. Seccnd, is the 

cbmmon problems associated with on-the-job trairning which results 

in conflicts between training and production goals (i. e. classr6om 

instruction versus getting out in the field and helping to carry out 

the research work). 'Finally,. for those trainees with relatively 

strong academic backgrounds in these technical subject matter 

areas., these remedial sessions are generally too elementary for 

them (see page 143) and their"time might'be better spent in the 

field gaining direct experience in the CIMMYT research program. 

A possible, solution to this problem would be to send those 

trainees with inadequate theoretical training (primarily trainees 

from North Africa) to a university (such as the American Univer

sity of Beirut, or a university in the U.S. ) where they could take 

a semester of basic course work in these technical areas.. Also, 

since many of "hese same trainees have limited backgrounds in 

English, this academic training would help increase their English 

competency before entering the training progxram in Mexico. 
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Then, after completing a semester (September-January) of academic 

training, these trainees could proceed directly to Mexico fo- the 

start of the regular CIMMYT training. program. This approach 

should largely eliminate the need for the remedial theoretical. 

training that CIMMYT is not really prepa'red to provide;and, in 

addition,it should put'trainees'on a mo're nearly equal theoretical 

,level, thus eliminating the need to splitithe traiinees into two 

groups (as discussed on page 143 . Finally,- the timing of this 

-supplemental academic training should not'cause any additional 

disruptions to the national program than are presently caused by 

the regular training program. 

The second educational deficiency, which has been dealt 

with more adequately by the CIMMYT researh staff. during the. last 

2'or 3 years is providing trainees with a better theoretical under

standing as to why different research methods and procedures are 

used, how evaluation parameters (decision criteria) were developed, 

etc. In other words, through on-the-job training trainees learn and 

gain extensive field experience in how tp run a wheat 'mprovement 

program. In many cases the research procedures which make up 

this pro ram have been worked out during years of trial and error 

in the field. Frequently they are based on insights about breeding 

methods or about the wheat plant that the trainee will never find in 

a research paper or in a text book. CIMIYT has made a good 

9 Note: most universities offer remedial English classes 
for foreign students which these trainees could also take. 



start in making this information available -to trainees in the form of 

the Wheat Breeding Training Manual. These efforts to organize 

and write down the.theoretical rationale for different aspects of 

the CIMMYT research program should be continued and expanded 

by appropriate members 6f the research staff. 



CHAPTER V 

THE RESEARCH AND OUTREACH PROGRAMS OF IRRI 

Introduction' 

Two'of IRRI's training programs were s'lected for 'study 

in this research: , These programs are the Research- Fellow-

Scholar Training Program and the Rice Production Training 

Program. Both'of these programs had a sufficient number of 

participants, program continuity, and length of operation to

allow a participa.ti follow-up study. Other trainee groups, such 

as those in multiple cropping and the rice experimentation work

shops, were nQt included in this study. 

The researcli training program is closely tied to iKRI's 

on-going research program where individual trainees are ssigned 

toworkdirectly under a senior scientist--generally on somre aspet 

of.h-s overall research program. The rice production training 

progza, is primarily for extension pe~ronnel. The aim is to 

"train the trainer. " Trainees, participate in a formally organized 

training program aimed at teaching all phases of modern rice 

production. 

Before considering these two training programs in detail, 

it will be useful to first examine briefly IRRI's research and 

Hereafter referred to as.the Research Training Program. 
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outreach progrhms. It has beeri'this investigator's 6xperience that 

some individuals not directly famniliar 'with the operations of the 

.different international research centers, tendto equate the structure 

arid function of these centers. Since these two factors directly 

influence the trainees' perception as to how an effective research 

organizatiort operates, the following sections'-will attempt to high

light some of the distinguishing features of-IRRI as observed by the' 

investigator ." 

,The Objectives of IRRI 

The International Rice Research Institute, chartered 
in the.Philippires in. 1960 and inaugurated 1962, was 
chaTged by its founders with the kesponsibility of 
finding, ways to increase rite production in the 
tropics. Implicit in this- charge was a recogni
tion that IRRI's success could truly beineasured 
only by the extent $owhich rice production actually 
increased in the region. '(McClung, 1972,. p. 3) 

To carry out this broad objectiv of increasing rice production in 

the tropipcs, IRRI is organized around threeobasic functions: 

research, training and ipternational extension. "The research 

program -was initiated first, but the international training and 

extension activities -increased rapidly as soon as it became 

apparent that there-was research worthy of extension" (Barker, 

1971, p. 3). 

All of these programs and activities have been described in 

detail elsewhere (see the IRRI Annual Reports, as well. as the IRRI. 

publications: Rice, Science and .Man and Rice Research & Training 

in the 70's. The reader is directed to these sources for more first 

hand information about these -programs. 
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The Reseacchi Program 

Functional Aspects o the Research Program 

IRRI's research.program represents a well balanced research 

effort focusing on the important limiting factors oflrice production 

at different levels of investigation. The institute is organized 

around disciplinary departments. While there is cooperation and
 

collaboration among research workers, observers report the
 

'f6llowing fuictional character; "Each staff member is responsibl 

for the development and administration of his own particular re

seardh program", (Barker, 1971, p. 4). 

While CIMMYT's research program can be characterized
 

as a crop improvement program emphasizing genetic technology,
 

IRRI staffers pointed out (to this investigator) that their organi-a

tion is a "research institute." Thus while IRRI carries on "tech

nology developing" research aimed at provoking new improved
 

varieties of rice: "... the institute will not hesitate to undertake 

basic research if it is designed t collect information needed to 

answer questions that are limiting progress of rice production 

research" (Athwal, 1972, p.' 41). 

IRRI's international reputation is largely based on its 

*most significant research contribution during the s.ixties: the 

developmeni and introduction of new genetic technology for the 

tropics in the form of a new type of rice plant: 

IRRI's bkeeders knew from the start that they needed 
a short variety, with strong stems so that it would not 
fall over when high rates of nitrogen were applied. 
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If the plant did not fall over it Would use the nitrogen 
to produce plumpe?' grains and more of them. 

The breeders found such a t;opical semidwarf variety 
in Taiwan. It.was called Taichung Native 1 .... The 
source of the ,oe.nidwarf stature of Taichung Native I 
is a variety called Dee-geo-woo-gen. In 1962, the 
first year of research at IRRI, the breeders made 38 
crosses.... One of the crosses was between Peta, a 
traditional Indonesian variety with good insect and 
disease resistance, and Dee-goo-woo-gen. Three 
years later, an experimental variety selected'from 
this cross produced a computed yield of 6. 6 metric tons 
per hectare. The following year IRRI named it IR 8. 
The green revolution in rice had begun...._ 

IR 8 went round the world and showed its high yields 
to everyone. It made believers out of farmers, 
scientists, and national leaders. It made them 
believe that rice production could be radically 
changed. It made governments believe giving 
agricultural scientists good financial and organi
zational support could pay handsome returns to 
the national welfare. (IRRI, "1lR8 & Beyond,. 
pp. 3-4) 

Since IR8 was released in 1966, five additional varieties have 

been named and released directly by IRRI (IRS in 1966, IR20 and 

IR22 in 1969, IR24 in 1971 and IR26 in 1972); with another 19 IRRI 

selections being named and r eleased for commercial cultivation by 

different nations (IRRI Annl Report for 1972, p. 1). 

While the acreage planted to high yielding varieties of rice 

had reached 25 million acres (about 9% of the world's total rice 

area) by 1970-71 (Dalrymple, 1972, p. 47) the genetic technology 

is the result of a very small investment in terms of financial and 

staff resources. While this genetic breakthrough is the result of 

years of research by many different scientists in scveral different 

countries, the varietal improvement program of IRRI has never 

exceeded three scientists, with only two of th e s'taff members 
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functioning as full time plant breeders. Other IRRI scientists, such 

as the*plant physiologists, pathologists and entomologists, con

tribute to this process of developing new genetic technology=-by 

identifying new sources of resistance, new screening techniques, 

etc. But within the IRRI research structure, it is the plant 

breeders that are directly responsible for combining and recom

bining different germ plasm to develop the new genetic technology. 

While developing improved genetic technology is one import

ant function of IRRI, it would appear that in terms ofstaff time and 

research expenditures the major thrust of IRRI's research work 

is designed to answer those questions (i. e. knowledge generating 

research) that are limiting the progress of rice production research 

(i. e. technology developing research). As pointed out in an earlier 

chapter, research aimed at developing "production technology" 

(i. e. a package of practices to exploit existing genetic technology) 

is €onsidered to be quite "location specific. " Therefore, IRRI 

scientists cannot develop or recommend production practices that 

would be appropriate for most other parts of the Philippines, let 

alone South and SouthEast Asia. Instead IRRI scientists, in 

helping to solve many of these rice production problems, work 

at the next higher level of generalization to generate knowledge 

that will enable national programs to solve their production 

problems. 

While IRRI has received most of its public attention and 

recognition for the development and dissemination of the "miracle 

rice" varieties for tropical Asia, its scientists are well known 
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within: the international scientific community for their contributions 

to the body of knowledge within a number of different agricultural 

disciplines. As the former Director of IRRI, Dr. Robert F. 

Chandler Jr. points out, "At any scientific meeting that involves 

rice there is an IRRI scientist to present a paper of high quality. 

This applies everywhere, not only throughout Asia, but in Europe, 

the Americas, and Australia as well, " Chandler goes on to say 

that, "It has been our general policy to hire fairly young scientists, 

who in thei- eagerpess to establish their reputations in their own 

professional fields have established and furthered the reputation of 

the institute" (Chandlere( 1972, p. '16). 

This policy has, in fact, been very successful in that IRRI 

scientists have been very prolific in their contributions to the grow

ing body of knowledge about rice production in the tropics. While 

the permanent senior research staftof IRRI has never exceeded 18 

scientists (Barker, 1971, Tabale 2) the .number of staff publications, 

as listed in the Institute's Annual Reports, averaged 50 publications 

per year for the years 1968 through 1971 and in 1972 IRRI scientists 

produced or contributed a total of 80 Lechnical papers. This is a 

remarkable achievement for a research institute that initiated its 

first research experiments only 10 years earlier. 

In addition to what might be called IRRI's core research 

program focusing directly on increasing rice production, the 

institute is also involved in research on multiple cropping and 

agricultural engineering. The multiple cropping program focuses 

on the development of intensive food production systems that center 
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on rice, but that include other crops to both increase total food output 

as well as to improve the nutritional quality of the diets of rural 

families--especially the diets of the children. The agricultural 

engineer-,,g department develops simple, low cost machinery for 

the small rice farmer, particularly when growing the high yielding 

varieties of rice. The lack of labor at critical points in the growing 

season can also become a limiting factor to increased production. 

Therefore, the specific objective here is to provide specific types 

'of small scale machinery that will break through these production 

bottlenecks. 

A final rese'arch effort that should be mentioned here is the 

applied research trials that are being conducted in two provinces of 

Central Luzon by the Rice Production Training and Research Pro

gram. This research work is part of a three year cooperative pro

ject between IRRI and several Philippine agencies. In particular 

this is a-rainfed and upland rice research project thiat is designed 

to test high yielding varieties under rainfed conditions and to 

develop and extend n improved package of prac.tices for rice 

production in this area. 

The Research Structure of IRRI: A C6ordinated 
M1ulti-Dis ciplinary"Team 

As mentioned in the previous section, IRR-I is organized by 

departments on the basis of disciplines. Dr. D.S. Athwal, Associ

ate Director of IRRI, points out, however, that "... .most of the 

research work involves a team approach based on interdisciplinary 
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cooperation" (Athwal, 197Z, p. 41). While interdisciplinary coopera

tion among scientists is apparently common, it sould be made clear 

that.these joint research efforts do not result from the formal 

organizational structure of IRRI. Barker suggests how this inter

disciplinary collaboration between scientists occurs: 

Interdisciplinary research is not normally organized 
by creating interdepartmental projects'. However, 
,the small size of the senior staff, and the compara
tively narrow focus of the research objective,s facilitate 
communication between disciplines. Through personal 
and professional contacts, scientists in one field of 
work become familiar with technical problems in 
related fields. As a consequence, the direction of 
research in each of the departments tends to be 
influenced more by the interaction with colleagues 
at the Institpte than with colleagues in the same 

*professionaldiscipline. (Barker, 1971, p. 4). 

The interaction between colleagues that Barker refers to is 

facilitated through both formal and informal mechanisms. Certainly 

the "Saturday Seminar" represents an effective communications 

mechanism by which research progress and results are transmitted 

both to trainees and to other members of the staff. In addition, this 

investigator observed that-the morning and afternoon coffee breaks 

represented a key informal communication' mechanism during which 

new ideas were "sounded out." Sometimes these discuscions 

resulted in follow-up meetings and the exploration of possible 

joint collaboration on projects. Finally the fact that Lhe senior 

staff live in a housing compound and thereby frequently socialize 

together, would also result in considerable informal, yet pro

fessional interchange among colleagues. While this system works 

well for IRRI, given the unique circumstances of this research 
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organization, it must be recognized that it is largely the informal 

.rules and-not the formal organizational structure that facilitates 

interdisciplinary research efforts. The same organizational struc

ture, placed in the context of a national program, may produce 

entirely different types of programs and results. Generally the struc

ture (disciplinary), function (both knowledge generating a~d technology 

developing) and focus (single commodity--rice) of IRRI'4present what 

thig author would suggest as a good example of a multi-disciplinary 

research organization.. 

International Outreach Programs"-

Through its international activities, IRRI in concerried about 

building strong national programs. Its strategy in doing this, how

ever, differs rather distinctly from that followed: by the CIMMYT 

Wheat Program. This 'section will attempt to clarify IRRI's institu

tion building strategy, which will be followed by a short statement 

describing each of the important outreach activities of IRAL. 

IRRI's Institution Building Strategy 

It appears that IRRI, as a research oiganization with top 

scientists and excellertt resources, has had a continuing concern. 

about dominating the effort of national programs. A. Colin.. 

McClung, former associate director of IRRljand" the administrator 

in charge of international activities, had this to say About th.e 

cooperative programs between IRRI and national programs: 
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The basit philosophy of these agreements.was quite 
clear on an important point: they were in no sense 
intende' to lead to the establishment of branch 
stations of the International Rice Research Institute. 
Rather, they were designed to foster improvements 
in the host countries' research and development 
programs. The degree and pace of !RRI's involve
ment would be set by the decisions of local authori
ties... (McClung, 1972, p. Z8) 

This policy statement appears to be generally ope rative in all of 

IRRI's international activities. For example, staff members indi

cated that they have to be formally invited by a national program 

before approval is given for a consulting visit. Likewise IRRI 

responds to individual requests for germ plasm, technical informa

tion, etc. and has not become actively involved in establishing 

regular, on-going systems fbr. the exchange and dissemination of 

germ plasm. 'And, as will be discussed later, IRRI doe-s not dictate 

the type of training that will be given to research trainees from 

national programs. Instead, the trainee or his na.tional program 

makes a specific request for a particular type of training and IRRI, 

in turn, responds to this request. If IRRI is working in this parti

cular research area, can accommodate the trainee, and if the 

other selection criteria, then he is accepted.trainee meets 

To conclude, it would appear that IRRI's institution 

building strategy has been largely one of responding to specific 

requests by national programs. In most cases the national pro

usesgram decides what assistance is to be provided and then IRRI 

IRRIwhatever resources it has available to meet these requests. 


does not appear to take an active role in building a specific research.
 

fun.ction into a national program. Instead, IRRI's more broad
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-research objectives tend to be reflecteg through its international 

activities, rather than *concentrating on a specific research problem 

(such as varietal improvement, as is the case in the CIMMYT Wheat 

Program). 

Germ Plasm Exchange 

IRRI has made a concentrated effort to collect and maintain 

the largest germ plasm bank for-rice cultivars in the world. Each 

year IRRI sends thousands of seed packets around the world in 

response to requests. 

Major Symposia and Rice Research Conferences 

During the early years of the institute's operation six major 

symposia were held dealing with the follo ing research areas: rice 

genetics, plant nutrition, the rice blast disease, rice entomology, 

virus diseases of rice, and rice breeding. By bringing together 

the top rice scientists from around the world, IRRI scientists were 

able to assess the current state of rice research work and thereby 

focus the institute's research on key problems limiting rice produc

tion-througriout the tropics while avoiding a duplication of-effort. 

Since then IRRI has sponsored annual international rice 

research conference9 which-are attended by Asian rice research 

workers. 

These conferences are essentially working meetings
which deal with current research problems.; Usually 
two or three major subjects are covered. For 
example a particular meeting, .4 or 5 days in length# 
may deal with breeding, pathology, arnd entomology. 
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The conference thnext year may cover soils,. agronomy, 
and physiology. The conference is built around the work 
of the participants in these fields and serves as an 
excellent place to exchange information and plan 
c.ooperativq work.. (McClung, 1972, pp. 38-39) 

Technical Information and Documentation Center 

IRRI'ds library has compiled an extensive literature on all 

aspects of rice research work that have been published around the 

world. This literature is available through a photocopy service to 

rice scientists who requestit. In addition, IRRI publishes and 

distributes The International Bibliography of Rice Research, to 

rice researchers and libraries. The publication has documented 

nearly all of the rice research literature published since 1951. 

Finally IRRI publishes all of its inportant research findings 

in its own technical reports and each year a comprehensive techni

cal annual report summiarizes research findings and progress made 

by each department. All of tlese sources of technical information 

and research results help keep rice rese. rch workers, particularly 

in the tropics, up-to-date and abreast of the latest developments in 

the field. 

International Cooperative Progrhms 

IRRI has entered intoa cooperative working relationship 

with a number of national rice research programs in Asia. In 

cases where long term involvement is anticipated, a formal 

agreement is entered into by IRRI and the national program, 

along with a third dbnor agency that is willing to finance IRRI's 
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participation in the project. In all cases, the long-term objective of 

these cooperative programs is to increasethe research capability of 

the national program while at the same time utilizing improved rice 

technology from IRRI and other external sources to rapidly increase 

rice production in the short run. 

IRRI leaders have expressed a sensitivity and concern that 

their international a.ctivities do not domi:Aate the research capability 

of the national program (See McClung, 1972, p. 38) and that national 

programs do not become dependent on outside sources for their rice 

technology (see McClung, 1972a, p. 4). IRRI's strategy in this 

regard appears to focus on two important points: first, that IRRI's 

roie in these cooperative relationships should be largely that of a 

resource agency (resources being: training, germ plasm and high 

yielding varieties, research infoimation,_ consulting by senior 

scientists, etc.); and second, that decisions regarding how these 

resources are used (i. e. the type and extent of IRRI's involvement) 

be left with the nationalprogram. By following this strategy, iRRI 

appears to be operating on the belief that each national program 

understands best which local agricultural problems need attention 

and in addition knows how to organize its scientific resources to 

resolve these national rice production problems. Thus IRRI ,.. 

has focused on the needs of each national group, and has not tried to 

introduce a fixed pattern to all countries" (McClung, 1972, p. 37). 

While the nature and extent of assistance given to each 

or morenational program varies, in most cases IRRI assigns one 

rice scientists or production specialists to work directly with the 
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national rice research team. In addition, funds .are allocated for 

training national research and extensiofn personnel at IRRI or in 

foreign universities as well as to provide needed experimental 

2
equipment to establish effective researchprograms. 

IRRI's Training Programs 

The training programs at IRRI. are another important aspect 

of the institute's international activities. Two of these programs, 

the Research training Program and the Rice Production Training 

Program, make up the major thrust of IRRI's training activities 

and are the subject of the remainder of this study. 

The research training program has fellows and scholars 

working in all of the disciplines represented at the institute. Again 

the strategy followed by IRRI iq to off'.r a flexible program that will 

meet the needs and requests of national programs insofar as 'possible. 

Therefore, the main training objective within this program isi to 

upgrade the technical proficiency of research personnel from these 

national programs, Iso that these research o'rganizations can better 

achieve their specified objectives. Fostering directed organizational 

change through training does not appear to be one of the objectives of 

this particular training program; nor would such an objective be con

sistent with IRRI's expressed institution building strategyovis -a-vis 

national research programs. 

2° 

2 For a summary of these different international programs, 
see Colin McClunig's paper on "IRRI's Role in Institutional Cooper
ation" in Rice, Science and Man. 
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"Since June 1964 IRRI has operated a rice production training• 

program to train rice extension personnel in the science and s;kills 

,of producing rice" (Ross, 1971, p. 1). While the course content of 

this particular program covers all aspects- of modern rice produc- "' 

tion, including practical field experience in growing a crop and in 

carrying out applied research trials, the expressed behaivioral 

objective of the program is to "train the trainier. " The idea is that 

since so many extension agents are needed in a national rice improve

ment programIi it would be impossible for IRRI to train a sufficient 

number. Therefore, the idea is to train rice production specialists 

who, in turn, can develop and operate training programs in their 

own countries. This approach is expected to result in a substantial 

multiplier effect. While scme national programs may have some 

type of in-service training programs for extension personnel, the 

IRRI approach probably goes well beyond local efforts. IR.RI is 

attempting to initiate new or substantially different in-service train

ing programs that will teach modern rice production practices to 

substantial numbers of extensidn personnel who are inexperienced 

in such skills at the present time. 

Conclusion. 

The research program at IRPI represents a balanced 

approach to investigating and resoli-ig many of the limiting 

.factors of rice production in the tropics. While IRRI's main 

pihblic achievement has been the dev'eloTxrtent and introduction 

-of a new plant type. (-enetic technology) for tropical rice 
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production, another major thriist of the institute's research work is 

.designed to answer those questions (knowledgr, gencrating ,research) 

that are limiting the progress of rice production research. This 

information, in turn, can be used by national programs .to actually 

develop the 15roduction technology that is needed to resolve specific 

limiting factors. 

The institution building strategy followed by IRRI appears. to 

reflect concern for the problems of institutional domination and 

technological dependency. With the ntroduction of high yielding 

varieties IRRI did', in effect, creat a condition of technological 

dependency. Therefore; IRRI's stated institution building strategy 

is "... to build local competence so that local problems can be" 

attacked directly... " (McC'ung, 1972, p. 38). To avoid the problem 

of dominating national program through its international extension 

programs, IRRI leaves decisions as to the type and level of institute 

involvement up to the national program themselves. In doing so, 

IRRI mainly serves these national rice resear'ch programs as a 

resource to be used .n those ways that will best agsist national
 

research prognams to achieve their own objectives. This approach
 

*assumes that pach national research program knows where it wants 

to go and mainly lacks the technical, humian, and/or financiasl ' 

resources necessary to.achieve these goals. The validity of this
 

assumption, when considering rice research programs throughout
 

Asia,, is certainly open to question.
 

With this overview of IRRI's research program'and inter

national activities, it is now possible to examine the objectives of
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and the methods used in each 6f IRRI's two main training programs. 

The next 'two chapters will examine-these two particular programs 

in detail. 



CHAPTER VI. 

IRRI'S RESEARCH TRAINING PROGRAM 

Introduction 

Since IRRI opened its doors in 1962 it has been actively 

engaged in the training of young-s cientists. The research training' 

prlogram has two general types of participants: re.search scholars 

and research fellows. 

Research Scholars 

usually a young, potentialA research scholar is 
1 or 2 years at the Institutescientist who spends 

to obtain experience and training in a geneX'
-

field of research under the supervision of a senior 

scientist in his field of specialization. (IRRI, "The 

Training Program, " p. 5) 

Research Scholars can be further categorized into degree and non

of training programs. For the non-degree scholar,
degree types 

During the early period of his stay, hegains 

experience by serving as a research assistant 
he is to a definiteto his advisor. Later, assigned 

research project which he conducts from the planning 

stage through final analysis and presentation of the 

Thus, he obtains firsthand experience inreport. 
always with theall aspects of a research project, 

counsel and guidance of an experienced research 
Training Program, " p. 5)scientist. (IRRI, "The 

of its research scholars to
Thinstitute encourages many 

Master of Science degree at the College of Agriculture of 
pursue a 

In these cases, the Researchthe University of the Philippinoes. 

Z05
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must be acceptable to the College of Agriculture for graduate study 

and generally follows a year of formal course work at the College, 

combined with a year of research work at the Institute. Generally 

the thesis problem is integrated with the scholar's research project 

at the Institute. This arrangement is fzcilitated by the fact that all 

of the senior scientists at'IRRI are members of the Affiliate Graduate. 

Faculty of the College of Agriculture. 

Research Fellows 

A research fellow is a relatively more experienced 
or better qualified scientist, usually a person with 
at least the Master of Science degree, or'its equiva
lent, who comes to familiarize himself with some 
special field of study.... The research fellow works 
closely with a senior scientist in his field of speciali
zation. He may undertake a short but intensive 
research project, using facilities which are not 
available in his station or country; develop or gain 
experience in a particular research technique.; 
review research results of potential value to his 
home station; or pursue other activities designed 
to advance himself professionally, a..1d, in so doing, 
contribute to research progress in his country.
 
(IRRI, "The Training Program, " p. 6)
 

Research fellows are further categorized into two groups: post-

M.S. fellows and post-doctoral fellows. The post-doctoral program 

is-for the scientist who has.recently completed his Ph.D. degree, 

but who may lack experience doing production related research. 

Generally the post-doctoral fellow spends from one to two years 

at the institute conducting highly specialized research on problems 

that affect rice production. 

The post-v 2.S. fellow follows a qimilar program approach 

as the post-doctoral fellolw, but his research project is somewhat 
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less specialized and he works under somewhat closer supervision of 

an IRRI scientist. The length of training for post-M. S. fellows is 

generally of shorter duration than ihe post-doctoral fellow, ranging 

from 6 to 12 months. 

Methbdological Note 

The data to be used in the evaluation and analysis of this 

program were derived from a mail survey questionnaire that was 
4 

sent to all former research fellows and scholars who had uuccess

fully completed their training at IRRI. Before proceeding into the 

study itself, it appears useful to digress briefly to give the reader 

c general overview as to the number and types of respondents. For 

a more detailed description of the research methodology employed 

in this study, including copies of the data collection instruments, 

please see the attached appendix entitled: Summary of Research 

Methodology. 

In deterrmining which trainees should be included in the study, 

certain uriform criteria were established for all three training 

groups. First that the trainee be back home on the job at least 

six months prior to completing the questionnaire; second, that 

the trainee had successfully completed more than two months of 

active training at IRRI: and third, that the trainee be from a less 

developed country (note: trainees from Japan were an exception, to 

this rule and were included). Using these criteria and after care

fully searching IRRI's research training files, it was determined 

that 312 former risearch participants met this criteria. Of this 
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group, however, there was no current forwarding address available 

for 16 participants and a 17th trainep is d6ceased. Therefore of the 

295 participants that had an opportunity to responodto the question

naire, responses were received from 234 research trainees, 

representing an overall response rate of 79.3%. 

As mentioned earlier there are four general categories for 

research trainees at IRRI. These categories are degree and non

degree scholars, and post M.S. degree and post-doctoral fellows. 

The following table indicates the number of respondents that are 

represented in each of these different categories. 

TABLE VI-1 

Number of IRRI Research Respondents by Training 

Category 

Training ,Categ-3ry N 

Non-degree Research Scholar 72 31.0% 

M.S. Degree Research Scholar 76 32. 8%0 

Post-M..S. Degree Research Fellow 57 24.6% 

Post-Doctoral Research Fellow 27 11.6% 

Totals 232 100.0% 

Not Ascertained 2 

In the decade that IRRI has been conducting training programs 

for rice research workers, participants have come from 29 different 

developing countries. The following table indicates the number of 

trainees .and respondents from. each of these countries. 
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TABLE VI-Z 

Number of IRRI Research Trainees and Respondents by Country 

Number of: 

Country Trainees Respondents 

Japan 27 20 
Korea 23 20 
Taiwan 24 19. 
Fiji Islands 
Philippines 

1 
71 " 

1 
54 

Malaysia 3 2 
Indonesia 12 10 
South Vietnam 2 .2 
Khymer Republic 1 0 
Laos 1 1 
Thailand 37 21 
Burma 4 4 
Bangladesh 15 13 
India 45 33 
Sri Lanka 8 7 
Pakistan ' 11 10 
Nepal 2 2 
Iran 2 .1 
Egypt .3 1 
Sudan - . 1 0 
Senegal 
Guinea 

1 
1 

1 
0 

Nigeria 6 6 
Ghana 1 0. 
Cuba 1 0 
Guyana 1 0 
Colombia 5 5 
Panama 1 0 
Mexico 2 1 

Total 312 234 

Althou. %the first research trainees began arriving soon, 

after IRRI opened'its doors, the first graduates were not forth

coming until the latter part of 1963. The following table indicates 

the number of IRRI rc-search graduates per year among the 

respondent group. 



TABLE VI-3 

Number of.IRRI Research Respondent$ Completing Their-Training 
:,by Year 

Year N 

5
 

1964 >31
 

1965 . 17
 

.1966 25
 

1967 1".
 

1968 ..24
 

1969 


1963 


24
 

1970, 33
 

1971 
 38
 

1972 19
 

Total 234
 

.1972data includes all graduates thru September of-that year.
 

With this general introduction as .to the types of training 

categories found witlinIRRI's Research Training Programs, it 

research training approach asis now possible to examine IRRI's 

to be followed in~studying this-approacha whole. The procedure 

will be the same as that used in'the analysis of the CIMMYT Wheat 

Training Program, in that the training e-perience will be divided 

into the three stages of.training. These stages are: (1).pre-training, 

(2.) training and (3) post-training. The procedures and objectives 

associated with each stage of the training process will be discussed 

and survey data presented to furthe r docvment these activities. The 
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tors influencing the usereturning home and an analysis of those fa 

of training and work performance. 

Pretraining 

The 'pretraining period includes the application and selection 

a formal cooperative
process. Where the institute has entered into 

the institute frequently works a national government,agreement with 

assess technical man
through its local representative to identify and 

and to work with national program -leaders in. 
power deficiencies, 

screening and recommending individuals for different types of train

ing at IRRI. 

not have a local representative,In cases where IRRI does 

visiting
potential trainees-may be identified by IRRI staff members 

recom
rice research programs in a particular country; they may be 

mended by an official of another international agency; potential, 

trainees may apply directly to IRRI; or they may be recommended 

to IRRI by the national government. 

Selection Criteria and Procedures 

Generally candidates for IRRI's research training programs 

are screened at two levels before being admitted into the program. 

a candidate has been nominated by his government, or hisAfter 


name has been received by the institute as a candidate for the
 

an institute
program, he is interviewed in his home country by 


staff member or another qualified person.designated.by IRRI.
 

http:person.designated.by


The purpose of this interview is to determine (1) if the candidate has 

(asthe personal and intellectual qualities which appear necessary 

judged by the interviewer) for a successful research worker, and 

(2) 	 if he meets the general qualifications specified by the institute. 
(ec 

These general' qualifications are that the candidate:1 

1. 	 Be a staff member of a research or educational 
institution concerned with eice; 

2. 	 Have a Bachelor of Science,,egree or its equivalent 

(for research fellows, at least the Master, of Science 
degree or its equivalent); , 

3. 	 Be recommended by the institution or organization 
where the candidate is employed; 

, 	 4. Be assured a leave-of-absence from his employment
 
during the period of training, and a position on his,
 
return;
 

5. 	 Be in excellent physical and mental health. 

Once.the candidate eets the general requirements of the 

institute, his case i forw rded to the appropriate department 

within IRRI. At this second level of selection the area of concern 

is primarily technical. The candidate or his national program has' 

proposed that he work in a particular research area or on a specific 

research problem. The department must decide (1) if it has adequate 

(2) 	 resources areinterest in his research area, if adequate time and 

areaavailable 	to work with a research trainee in this problem and 

(3) 	 if the candidate has sufficient academic background and/or
 

to handle a research project in this particular problem
experience 


area. If the department's response to these questions is affirmative,
 

1 IRRI, "The Training Program, p. 8. 
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then the candidate will be sent a letter of notification indicating that rN 

he has been approved for admission into the program. 

Senior scientists at IRRI do occasionally identify candidates 

for research training while visiting national programs; but, based 

on interviews with IRRI staff members, it appears that the more 

common procedure is for each department to react to specific 

applications that come into iRRI from the national programs. The 

point that is important to note here is that the senior ,scientist does 

not appear to play an active role in identifying deficiencies in national 

programs, that could be strengthened through training. Rather, many 

of the scientists indicated that they generally reviewed these training 

requests from the point of view of resource availability and the rele

vancy of the proposed research problem to their own research pro

grams. This again reflects the delegation of decision making, 

vis-a-vis institution building through training, to the national 

program. 

Selection Criteria Used in National Programs 

As mentioned earlier, there was conlsiderable concern 

expressed by officials at ,one center to learn more about selection 

criteria and procedures used in national programs and to determine 

if and to what extent these factors affected the use of training and 

' 
work performance of former trainees after returning homl." There

fore, research trainees were asked to assess the importance of a 

number of different\factors that may have been instrumental in 

their own selection. 
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TABLE VI-4. 

Assessed Level of Importance of Specific Factors Used 
in the Selection of IRRI Research Trainees (by the 

Participants Themselves) 

/ Level of Importance: (N=234) 
Very Somewhat Not Don't' 

Factors Import- Import- Import- Know 
ant ant ant or 	N.A. 

Needed the training to do my 74.1% 23.8% 2.1% 
job more effectively (143) (46) (04) (41) 

Educational Qualifications 	 65.3% 29.6% 5. 1% 
(128) (58) (10) (38)
 

Language Ability (English) 	 44.7% 45.8/- 9.5% 
(80) (82) (17) (55) 

Member of an accelerated ric6' 42.2% 36.7% 21.1 7 
improvement 	program (68) (59) (34) (73) 

15.2% 42.7/°/Seniority--next in line for, 42. 1% 


training (25) (69) (70)' (70)
 

Good Relations With' 1ocal 10.2% 20.4% 69.4%
 
IRRI Repres'entative (15) (30)' (102) (87)
 

Good Relations with Higher 5.8% 27. 3% 66.9%
 
Officials in His Organization (09) (42) (103) (80)
 

As was anticipated, the factor most frequently mentioned by 

former trainees as being important in their selection was the train

ing was needed forthe job. Following this, however, educational 

qualifications and language ability (English) were mentioned as 

being (very or soafewhat) important by more than 90%6 of. those 

trainees responding. It was found that being a member of an 

accelerated rice improvement program was mentioned less 

frequently by IRRI Research trainees as being a very important 

factor in their selection (42.4%), 	 than was the case with the CIMMYT 
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group (64. 4%). Another interesting difference between these two 

trainee groups was the importance of seniority in the selection pro

cess. While 40.8% of the CIMMYT group indicated this factor was 

very important in their selection, only 15.2% of IRRI research 

trainees mentioned it as being very important. Since it would be 

expected that the type and level of bureaucratic procedures (seniority 

being a commonly used objective criteria for such purposes) would 

not differ significantly between different governmental research 

programs, it would appear that the application p.rocess for a sub

stantial number of IRRI rese'rch trainees is initiated outside of 

regular organizational channels. Since rice research workers can 

apply directly to IRRI for a training fellowship (an unusual practice 

for CIMMYT), thee may account for some of these differences. As 

was the case with the CIMMYT group, subjective criteria (personal 

relationships) were mentioned rather infrequently as being an import

ant factor in tOrk..selection of former IRRI research trainees. 
p-. 

While other types of selection criteria such as personal 

qualities and intellectual ability may be identified through field 

interviews, these characteristics could not be measured and 

presented in a study of this type. It is possible, however, to 

present some other types of quantitative data which will help to 

give a descriptive profile of those research trainees that, are be'.ig 

selected for training at IRRI. 
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IRRI Research Trainee Profile 

The mean age of rice research trainees when entering the 

training program was 30. 4 years. Of the 234 respondents in this 

study, there were 209 (89. 3%) men and 25 (10. 7%) women. 

The educational prerequisites to enter one of IRRI's research 

training programs are quite explicit;and, judging from the educational 

backgrounds of the trainees, these degree requirements are closely 

adhered to with few exceptions. The following table indicates thel 

'number and percent of trainees at each educational level at the 

time of acceptance into the IRRI research training program: 

- TABLE VI-5 

HighestEducational Level Attained-by IRRI Research 

Trainees Prior to Entering the Training Program 

Highest Educational Level Attained N 

Less than B.S. Degree 4 1.8% 

B.S. Degree or Equivalent . 142 *62.3% 

M.S. Degree or Equivalent 53 23.2% 

Ph.D. Degree 29 12.7% 

Total 228r 100.0% 
6

Number not Responding 

As mentioned in the second chapter, several authors have 

stated that agricultural personnel'selected for academic training 

.in the United States frequently have urban backgrounda or an urban 

orientation. These types of trainees are considered to be generally 
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unfamiliar with the agiicultural problems of their countries; there

fore, their research'effectiveness is called into question.- While the 

issue of the effect of.urban/r'utal background on work performance 

will be considered later, the objective here will be to present 

different types of data which will help describe the types of back

grounds that are common to the IRRI research group. First, to

determine how many grew up in rural are'as,. trainees were asked 

to describe the place where, they lived most of he time until they 

were 12 years of age. 

TABLE VI-6 

.Place Where IRRI Research Trainees" Lived Until 12 
Years of Age 

Place N 

Rural 138 59.5% 

Urban 94 40.5% 

Totals 232 100.0% I 

Number not resppnding 2 

Next trainees were asked to give their father's occupa.tion 

or profession io determine how many trainees came from farm 

families. 

Finally respondents were asked to indicate if the source 

of their family's income, when they were growing up, was 'mainly 

from agricultural sources; and if so, to indicate the primar4j 

source of that income. 
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TABLE"VI-7
 

Occupation-of Fathers of !.RI Research Trainees 

OeBupation N 5. 

.Farmer or farm worker. 71 31.4% 

Agriculturalist (research or 
a.-1cnhion worker) 12 5. 3% 

University Educator 5 2.2% 

Elementary 
Teacher 

o.r Secondary 
21. 9.3% 

Professional (Medicine, 
Law, etc.) 20 8.8%6 

Government Civil Servant 40 17.7% 

Industry or tradesman 14 6.2%6 

Busines sman 32 14.2% 

Other (e. g. military) 11 4.9% 

Totals 226 .100. 0%76 

Number. not responding 8 

TABLE VI-8
 

Main Source of Family Income When Trainee Was Growing Up 

Main Source N %
 

Family owned & rented land 26 11. 1% 

iamily owned & cultivated land 67 28. 6% 

Family-rented or sharecropped land 5 2. 1% 

Family members worked as agricultural laborers 2 0. 9% 

Other sources of agr. income 1 0.4% 

Total - Main source Agricultural 101.. 43. 1%6 

Main source non-agricultural 133 56. 9% 

Grand-Total 234 100. 00 
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While the proportion of research trainees with an agricultural

background is not as high as some might hypothesize,. approximately 

60% of former trainees did grow up in rural areas with 43% of the 

respondents indicating that their families' income, while they were' 

growing up, was mainly derived from agricultural sources. In 

addition, nearly 37% of all respondents indicated that their fathers 

were directly involved in agricultural production or were profesuinal 

by sonliagriculturists. Since the proposition has been put forwardi 

authors that an agricultural backgrouud has positive effect on thea 

job performance of agricultural research workers, this relationship 

will be tested later in the study. 

While IRRI indicates that all of its trainees must be 

her employing institution to be accepted asrecommended by his or 

an IRRI trainee, it is interesting to note that 20 or 8. 6% of the 

students prior to entering the training program,respondbnts were 

with another 2 respondents indicating that they were unemployed 

While it is possible thatbefore coming to 	the training program. 


of the students were still associated with a
many, if not all, 


national program, it must be pointed out that these particular

a.S 

trainees must have been absent from their work organizations for
 

likely function more or
a considerable length of time and would 

upon their eventual return. The followingless as new employees 


table indicates the organizational affiliation of the other respondents.
 

As expected, the majority of IRRI's research trainees come 

from government research organizations. Even so, more than one

fourth of the respondents in this group worked -for an agricultural 
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TABLE VI-9 

Types of Organizations IRRI Research' Trainees were 
Working for When Selected 

Type of Organization N __ 

Government Research Organization 133 56.8% 

Government Extensior.Organization 6 2. 6% 

Agricultural College or University 64 27.3% 

Other (Government) Organization 9 3.9% 

Not Working (student or unemployed) 22 9. 4% 

Totals 234 100. 0% 

training site. 2 

college or university. before coming to the 

Of those IRRI research trainees who were working prior to 

coming to the training site, 104 participants (50. 0%) indicated that 

they had been working only with rice, with another 76 trainees 

(36. 5%) having worked with rice and other crops. Twenty-eight 

trainees (13. 5%) said they had not worked with rice before coming 

to IRRI. Four respondents (in addition to the 22 trainees who were 

not working before entering the training program) failed to respond 

to this question. 

Trainees were asked how many years they had been working 

for their current organization, before being selected for the training 

program. While one participant had worked more than 20 years 

before coming to the training program, the average number of 

2 Note: The organizational affiliation of IRRI research 
trainees, as contrasted with the CIMMYT group is considerably 
different; 86% of CIMMYT trainees had worked for government 
research organizations while only 2. 3% were associated with 
agricultural colleges or universities. 
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years on the job for the employed group was 5.8 years. Next trainees 

were asked to describe the main type of work that they were engaged 

in prior to coming to the training site. 

TABLE VI-10 

Main Type of Work Carried Out by IRRI Research Trainees 
Prior to Entering the Training Progrhm 

SMain Type of Woik N 10 

Mainly Administrative Work 5 2. 5% 

Mainly Field Research Work 110 55.0% 

Mainly Laboratory/Greenhouse Research 43 21. 5% 

Mainly Field Extension 6 3.0% 

Mainly Teaching 36 18.0% 

Totals 200 100.0% 

Combination of the above or other 10 

Number not-responding 24 

These data reflect that more than three-fourths of IRRI research 

trainees were actively engaged in full time research before coming 

to the training site 3 with 18% working mainly in teaching positions. 

It should be noted that slightly more than half of the respondents 

who are employed by agricultural colleges and universities were 

apparently working in teaching rather than research positions 

prior to entering the training program. 

Note: The percentage of CIMMYT trainees doing field 
research work is 83. 5%, as contrasted with 55. 0% for the IRRI 

research grou . 
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To summarize, it appears that IRRI is generally accepting 

relatively young (30 years of age), but experienced (nearly 6 years 

on the job) research workers .or its research training programs. 

The important points that contrabt the CIMMYT and IRRI research 

groups are: (1) that IRRI accepts more than one-fourth of its 

trainees from agricultural colleges, (2) that rrore of the IRRI 

trainees are doing laboratory/greenhouse work (21.5% vs. 5.0%) 

and teaching (18%'vs. none) prior to entering the training program 

and (3) that the educational level of IRRI trainees is somewhat 

higher than the CIMMYT group.. Other independent characteristics 

between the two groups appear to be quite similar. 

While many of the individual characteristics of research 

trainees being selected for the CIMMYT and IRRI research training 

programs are quite similar, the selection strategy and,procedures 

followed by the two centers appear tp be different. In particular, 

the strategy followed by IRRI in selecting trainees appears to be 

largely one of reacting to requests that come in from national 

programs or from individual candidates directly. While some 

senior scientists indicated that they have identified training candi

dates during visits to national programs, this was not the general 

rule. Instead the local IRRI representative and/or national program 

leader make candidate selections; or, the candidate takes-the initia

tive on his own behalf. In these cases the department deals, on an 

ad hoc basis, with each application (on its own merits) as it is 

received. The point that appears important here is that the 

senior research scientists within IRRI generally do not wqrk 
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hand in hand with their reseirch counterparts in national. programs 

to systematically up-grade the research skills of middle-level 

technical personnel inthese programs. Rather the research 

departments rely on the administrative leadership of IRRI to 

coordinate and to facilitate the preliminary selection and screen

ing process. Therefore inmany cases, by the time the research 

department actually receives the application., most of the critical
 

selection decisions may have alreade ',tein e.made (i. who the
 

area he will study)..candidate will be and what research problem 

Before moving on it should be made clear that the purpose 

in pointing out j these differences in selection procedures. is not to 

make value judgements, but to respond to the concerns expressed 

about selection procedures by one o the centers. Therefore, it 

seems essential to make as explicit as possible the strategies 

being followed by each. 

.The next section will deal with the research training 

programs themselves, focusing on the objectivesi methodology 

and timing of each program.,. 'I his descriptive material will be 

followed by a general evaluation of the rice research training 

programs by; the respondents--from the perspective of their job 

situation after returning home. 

Training 

Therd are four different training categories with IRRI's 

research training program. These. categories are degree and 

non-degree scholars, as well as post-M.S. degree and 
e"
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post-dbctoral fellows. 

As mentioned in the introduction to this chapter, research 

scholars pursuing'anM. S. degree at the University of Philippines 

College of Agriculture generally spend about one year taking course 

work at the college and another year conducting a research project 

'that will serve as their Master s thesis. Non-degree scholars and 

post-M.S. degree fellows generally spend from six months to a year 

at the institute, while post-doctoral fellows frequently spend from 

one to two years at IRRI. The maximum length any research trainee 

in this survey spent at IRRI was 40 months, with the mean for the 

entire research group being 16.2 months. 

Research trainees can work in one of II different 

disciplinary departments with IRRI. While there are considerable 

differences between these programs, Ni terms of disciplinary 

specialization, level of specialization and length of program, 

there are also many similarities--particularly in terms of train

ing objectives and methodology employed. After a brief statement 

that will introduce the research training approach used at IRRI, the 

following two sections will be devoted to an examination of the train

ing objectives and methodology that characterize IRRI's research 

training programs. 

Research Training Approach 

The training approach used by most departments at IRRI is 

centered around the research project. In particular, a non-degree 

research trainee "....reads in his field and plans, conducts and 



under the directionreports upon a research program which he develops 

of a senior IRRI staff member. In many ways the program is similar 

Usuallyto a graduate program in the Japanese or European pattern. 

of study require rarely shorter thanthese courses I year and they are 

6 months, about the time necessary to plan experiments and grow a 

rice crop" (McClung, 1972, p. 24). 

While it is difficult to generalize 'exactly how each trainee, is 

handled in each departrnent, there are several characteristics that 

appear common to the project approach. One criterion .that.research 

that they be relevant to a particular productionprojects must meet is 

problem in the trainee's home country. 'In fact, as mentioned earlier, 

into the researchusually a pre-requisite for the trainee's acceptance 

training program is that he has proposed a research problem area that 

At the same time, however, these researchis important back-home. 

projects must also be compatible with the department's and the senior 

While more advanced and wellscientist's own research program, a 

directed research trainee may be given considerable independence 

commonin studying a particular problem, it appears to be a more 

short time as a researchprocedure for a trainee to work for a 

assistant in his advisor's overall research program and then to 

select or be given a research project that represents one com-

One point thatporent-of--the scientist's overall research program. 

research training is fully inteis clear, "On a day-to-day basis, 

grated into IRRI's continuing. research effort" (McClung., 1972, 

p. 22). 
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Training Objectives 

While little is said, in IR1I's publications about specific types 

of research training objectives, it is clear from the types of train

ing offered and in talking to the senior research scientists that 

rather clear types of educational objectives are pursued. In 

attempting to make these objectives explicit, the procedure will 

again be to use the theoretical framework developed in Chapter II 

that categorize educational objectives into three general areas: 

(1) cognitive, (2) affective and (3) psychomotor or skill objectives. 

Since the cognitive domain is of primary importance to IRRI's 

research training approach, the discussion will begin there. 

Cognitive Objectives 

The cognitive area generally takes the research project 

approach by focusing on an "original" experiment(s) that the trainee 

plans, conducts and reports on himself--under the guidance of an 

IRRI scientist. In doing so, the trainee must first review the liter

ature of previous research work in the problem area. To facilitate 
this preliminary work, IRRI maintains an excellent research library 

containing a comprehensive collection of the world's technical rice 

literature. In reviewing the relevant literature, the trainee's 

advisor will demand that he go beyond merely memorizing certain 

-- facts,--theories,-rmethodologies, etc. (recall of knowledge) that are 

important to his study. Rather the emphasis will be on understand

ing (comprehension) of th e current body of knowledge and noting its 

relevance (application) to the specific problem that the trainee is 
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working on. 

After becoming fully acquainted with previous research 

carried out in his problem area the trainee is expected to plan and 

conduct his own research project(s). The project is the main thrust 

of his technical training and in this segment of the training the 

primary educational objective is ane. ysis. Furthermore, while 

all of these research projects are expected to focus on an important 

rice production problem, 'it is possible to further differentiate this 

educational objective as to the type of knowledge output that will 

result from the research effort. 

In some cases-, the analysis of a general production problem 

may point to the need for new information or knowledge about certain 

of the (genetic or production) factors involved before a-posstible 

solution can be~dentified. This type of problem necessitates the 

type of. researc h>ffprt that will (a) test existing knowledge under 

new conditions, or (b) est or' 'creen new or existing 

materials, possibly under n\ w or different conditions, to identify 

previously unknown characteris is about these materials (for 

example the screening of germ plas to identify new sources of 

diseas-, or insect resistance, or the testi of herbicides under 

different growth environments). This informa on in turn can be 

used in developing new genetic or production techn dgy, which. 

will need to be further tested and refined through field tIs. 

-Anothe-r--use-of-the-research project may be to identify .w< 

factors and/or rela'tionships that will help rice scientists to better 

understand the production problem being studied, which in turn may 
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suggest possible solutions to the problem. In this case the research 

project is used to test new hypotheses that are generated in the pro

cesaeof studying the problem. This type of research would also be 

contributing to the body of knowledge, but would be on a higher 

theoretical level than the first type of research. Even though this 

type of knowledge output is somewhat more th( retical, it might 

also be directl'r utilized in developing new genetic or production 

technology to alleviate the effect of a production problem. 
J 

Not all research trainees at IRRI carry out a reseaTch 

project as part of their training program. In particular, most 

non-degree trainees in varietal improvement learn the mechanics 

of operating a rice breeding program, rather 'than doing-a research 

project in genetics. In these cases trainees work largely as research 

assistants in IRRI's on-going varietal improvement program, spend

ing time actually performing all of the necessary tasks involved in 

operating such a program. 

In this particular program the cognitive andpsychomotor 

objectives are quite similar to those found in CIMMYT's Wheat 

Breeding Training Program (see pages 125 -130 ). While there are 

some important differences in the actual operations (both in terms 

of structure and function) of the CIMMYT and IRRI breeding pro

grams, their research objectives are more or less the same: to 

produce improved, high yielding germ plasm for use by national 

programs. 

First trainees must learn the mechanics of running a rice 

breeding program. This involves understanding the research 
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methods (cognitive: knowledge/comprehension) used in the IRRI 

program as well as mastering the necessary research skills

(cognitive/psychomotor objectives) involved in such a program-

such as-: planting breeding nurseries and yield tls, making 

crosses, scoring disease reactions, making plant selections, 

recording heading'dates, evaluating grain quality, etc. 

The second major type of educational objective involved in 

this type of training' (also in the cognitive domain) concerns the 
( 

process of creating new genetic combinations (synthesis) by bringing 

together desirable charhcteristics from different gene~ic sources; 

and then to use appropriate selection techniqies and criteria to 

-evaluate the progeny of these combinations to identify and develop 

superior germ plasm and varieties. 

Another research training program that does not use the 

project approach is the short term trainees in agricultural engineer

ing. While there are only a few respondents that fit into this category, 

this is a different type of training that should be discussed briefly. 

In this case IRRI has developed simple, low cost machinery 

that can be used by the small scale rice farmer. While these 

were initially built and tested under Philippine conditions,machines 

IRRI's objective is to make simple, labor saving technology avail

able to all rice growing countries of Asia. 'To do this, machines 

must be tested, evaluated and demonstrated in other countries to 

to the local rice growing conditionsdetermine if they are adaptable 


in these countries and,if so, to release models to local manufactures
 

for local development and production. To carry out machinery 
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evaljuatie * IRRI bring~s a trainee to the institute for about two months 

to train him in these evaluation techniquts. Again there are certain 

basic .research methods and'skills (cognitive/psychomotor objectives) 

involved in testing these machines; and, then, each type of machine must 

be evaluated against criteria established by:IRRI's agricultural engi

neers. *Generally this testing program is not overly complex and, by 

having a trained evaluation: specialist in diffeyrnt countries, IRRI can 

obtain .reliable, preliminary feedback on its newly developed mechani

cal technology, before.committing extensive amounts of staff time and 

travel to a particular, project. 

Affective Objectives 

The attitudinal objectives emphasized by IRRI, while not being 

clearly articulated by either IRRI s publications or the senior Staff, 

seem to reflect a "spirit of professionalism." One staff member 

expressed his concern that trainees take pride in their research 

work and he stressed that trainees "...must.have their hearts'in 

their research." IRRI's training brochure implies that training 

activities are designed to help the'research trainee advance pro

fessionally, "...and, in so doing; contribute to research progress, 

in his country" (iRRI, "The Training Program," p. 6).- ,Another 

IRRf'publication sugges.ts that research trainees absorb a ... 

sleeves-up attitude toward research" (IRRI, "IR8 &.Beyond," p. 16).

,Finally through Saturday Seminars and day-to-day contacts, traineesr 

see a spirit of professional -cooperation among the senipr staff. 

These types of cooperative efforts and interactions are stressed 

'asessential to a productive research institution. 

http:sugges.ts
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While the emphasIs at IRRI is on training hardworking, 

productive scientists,. the project a proach focusing on original 

research (as opposed to applied research) dges not appear to cause 

any serious value conflicts or attitudinal problems among trainees. 

The rese'arch output in most cases is new, knowledge which frequently 

results in a joint paper between the trainee and his advisor. These 

publications do help the trainee professionally, and contribuhto , h in 

professional standing in his research organi7zation bick homnq. 

Furthermore in some cases the trainee is able to do research that 

is not possible in his home country, because'of the lick of necessary 

scientific equip:-nent,, Therefore the general thrust of attitudinal 

chang6 is not to stress different types of research activities and 

different ways of organizing research (as was the case in the CIMMYT 

wheat training program), but to stress professional growth through 

hard work and cooperative interchange. 

Cognitive / Psychomotor Objectives 

All of IRRI's research training programs stress "learning 

by doing, " therefore, trainees get first hand experience in carrying 

out the research skills appropriate for their own particular project 

or program. While in some cases research trainees come to IRRI 

for the expressed purpose of lea.rning specific research methods and 

skills; in other cases skill training is largely instrumental to actually 

solving the research problem.' 

All trainees receive sound training in research methodology 

and,(particularly the younger, less experienced trainees) emerge frbm 
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this experience with a full understanding as to how a research project 

should be planned and implemented.. In doing so they acqiire a 

specific set of research skills that may be used in future research 

work. 

Training Methodology. 

Much of the discussion thus far has indirectly touched on the 

training methodology employed in this program. In fact, itwas 

necessary to present the concept of the research project approach 

to training in order to clarify the educational objectives being sought 

by IRRI. Therefore, the following section will be used to present a 

few additional facts about the training program before moving on to 

the evaluation and analysis of this research training program. 

IRRI research trainees generally specialize inone phase of
 

rice research; therefore, they are assigned to work under the
 

guidance of a senior scientist in one of the eleven disciplinary 

departments within IRRI's research program. The following table, 

gives a breakdown as to the number of respondents that worked in 

each of these departments.
 

Since the research project is the primary training mechanism 

used byIRRI in this program, several questions were asked to deter

mine how many tr4inees actually completed research projects and 

the nupaber of projects completed per trainee. 

As was' pointed out earlier in this study, the publication of 

research papers is an excellent means for a scientist to gain 

professional recognition in his field. 'Since one expressed goal 
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TABLE VI-1I
 

IRRI Research Respondents by Departmental Specialization
 

Department N 

Agronomy (cultural practices) 40 17, 3% 

Plant Breeding and Genetics 54 23.4% 

Soil Chemistry 17 7.3% 

Soil Microbiology 12 5.2% 

Plant Pat ology 21 9. 1% 

Entomolog 19 8.2% 

Plant Physiology 20 8.7% 

Cereal Chemistry 11 4.8% 

Agricultural Engineering 14 6.0% 

Agricultural Economics 11 4.8% 

Statistics 8 3.5% 

C orpmunications* 4 1.7% 

Totals 231 100.0% 

Number not responding 3 

*Communications is no longer a department within IRRI. 

of IRRI is to help trainees advance professionally, respondents 

were asked if they had been able to publish (including being a joint 

author with their major advisor) any research papers based on 

Table VI-13 indicates the resultstheir research work at IRRI. 

achieved. Of the respondents that did conduct research projects 

as part of their training, about 60% were able to publish a research 

on their work at IRRI, with a total of 187 publishedpaper(s) based 
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TABLE VI-12
 
Research Projects Completed by Research Trainees
 

Wk8e at IRRI 

Number of Projects Completed N 

None (Varietal Improvement & Short 
Term Agricultural Engineering 
Traineeg) 48 22.3% 

One project 96 44.6% 

Twoprojects 41 19. 1%0 

Three projects 18 8.4%6 

Four or five projects 12 s.66 

Totals 215 100.00 

Number not ascertained 19 

TABLE VI-13 

Number of ReseArch Papers Published by IRRI Research 

Trainees Based on Research Work Carried Out at IRRI 

Number of.Papers Published _ 

*None Published 69 * 39.476 

One Paper Published 61 34.9% 

Two Papers Published 23 13.1% 

Three Papers Published 14 8. 0% 

Four or More Papers Published .8 4.6% 

Total 175 100. 0% 

Number not specified 6 

Not applicable or not responding 53, 
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research papers being xeported. Given the nature of the research 

training program and with about one-fifth of -research trainees 

spending 6 months or less at IRRI and nearly one-third more work

,ingon M.S. degrees at the College of Agriculture (therefore actually 

spending no more than one year in actual research at IRRI), the 

research productivity of these trainees--in term s of their publica

tion record--appears to be very good. 

To summarize, the training approach used in the IRRI 

research training program appears to provide research workers 

with a solid research experience, working under the guidance of an 

experienced research scientist. The primary objective of the 

"research project" approach is to train potential young scientists 

how to analyze a problem and how to use research as a tool in find

ing answers to that pr 5 lem. In most cases the methodology of 

training is for trainees to plan, conduct and report on original 

research experiments, which generate new knowledge about certain 

production problems. This information in turn may be used (by 

themselves or other research workers) in developing new genetic 

and/or production technology. At IRRI these technology develop

ment functions are primarily left to the varietal improvement and 

.riceproduction research programs. 

In varietal improvement the training approach used (for 

non-Lproject research trainees) is to have these participants func

tion as research assistants in the on-going IRRI rice breeding 

program. In doing so these trainees learn first hand each step 

involved in developing new, improved varieties. The rice 
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production program focuses on the extensive use of different-types of 

applied repearch trials. The training approach used in this latter 
b
 

program will be discussed in detail in Chapter VII. 

Trainee Feedback on the Training Program 

IRRI is working with research workers who c6me from many 

differerit countries, representing different types of rice research 

probiems and diverse types of organizational approaches for the. 

study of these problems. By using a research proje-ct approach to 

training, IRRI can tailor each trainee's program to focus on some 

aspect of a relevant production problem back home. The next 

section will give an assessment as to how each trainee views 

various, aspects of this training approach. 

Adequacy of Pre-Airival Information 

"Iraineeswere asked to assess the adequacy of their 

information about the training program before coming to the 

training site.. Of the 228 trainees who responded to this ques

tion, 55 (24. 1%) indicated that the information was very adequate; 

107 (46. 9%) said it was somewhat adequate; 54 (23. 7%) said it was 

somewhat inadequate; while 12 (5. 7%) respondents said it was very 

inadequate. With nearly 30% of the respondents indicating that 

'',their pre-arrival information was inadequate to some degree, 

this would suggest that IRRI should examine its curFent procedures 

of informing candidates about the training program. To dtermine 

which types of information are currently being received by trainees, 
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respondents were asked to check the types of materials and informa

tion they received before their departure. 

TABLE VI-14 

Types of Information Received by IRRI Research Trainees 

Before Coming to the Training Site: N=234 

Types of Information Received N 

Specific Objectives of the technical
 
training program 131 56.0%
 

Outline of the proposed plan for the
 
technical training 91 38.9%
 

IRRI Administrative policies and
 
regulations for trainees A0 38.5%
 

Relationship between the objectives of
 
the technical training program and the
 
national rice research program 94 40.2%
 

Information about the Philippines
 
(N = 180) 44 24.4%
 

Trainees not receiving any information 20 8.6% 

It would appear that most trainees are getting general information 

about the training program before their arri ,al, but information 

on specific aspects of the technical training appear to be lacking in 

many cases. While providing the trainee with information about 

critical part of the pre-arrival informathe Philippines may not be 

ation needed, it is likely that the Philippines Tourist Agency can 

provide some materials to acquaint the candidate with his new host 

country.
 

From, the information shown in the preceding table, a scale
 

was developed to quantitatively Measure the total amount of 
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information received by each trainee and to differentiate among 

trainees~as to th6 amount of information received. The mean of 

this scale for the IRRI research trainees was 1.9 types of informa

tion received. This pre-arrival information scale will be used later 

in the study to determine if the amnounI of information received by 

the trainee had any effect on the use of training after the- participant 

returned home. It was expected that in later years, after the pro

gram became better organized, that trainees would receive more 

complete pre-arrival information,' but an analysis of the'data 

showed that there was little difference between years in terms of 

the amount of information received by trainees. 

Firally trainees were asked to indicate the best source of 

information about the training program before their departure. 

Nearly 40% of the respondents indicated that an IRRI official whs 

their best source of informatioft, with about one-fourth indicating 

their supervisor as being their best source. Only 14% indicated 

that a former trainee was their best source and the remaining 

respondents listed a variety of other sources of.information. 

While it was not determined when canaidates get their information 

from "an IRRI official, " it appears likely that during the selection 

interview the potential trainee acttally learns the most about the 

training program. 

Trainees' Reaction to the Actual Training Program 

First trainees were asked to indicate how they found the 

level of the training program, considering their previous background 
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and experience. Since each trainee's program is tailored to meet the 

specific needs and interests of the participant, it was expected that 

most trainees would find the leveX of training to be "about right" for 

them. 

TABLE VI-15 

IRRI Research Trainees' Assessment of.the Level of 
Training by Educational Level When Entering the 

Program: N=234 

Level of the Training Was: 

Previous Educational Too About 00 

Level Elementary Right Difficult "Iotal 

B.S. Degree 12 121 12 145 

M.S. Degree 7 43 2 52. 

Ph.D. Degree 5 24 0 29 

Total 24 188 14 226 

3. 18 with 4 df (P=. 5287, N.S. )4
Number not responding 8; X 2 = 

Approximately 10% of IRRI research trainees found their work too 

,elementary, while 6% said it was too difficult. While the Ph.D. 

and M.S. degree trainee groups had a higher proportion of respond

ents indicating the training was too elementary, this trend was not 

.statistically significant. It is concluded, therefore, that IRRI is 

providing research training at a level appropriate for most 

participant's previous background and experience. 

%2
 

4 For a definition of the statistical notations used this X2 

test of significance, see footnote 5 on page 
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Next trainees were asked if the technical skiIlls and research 

techniques they learned at IRRI were appropriate for the jobs to 

which tiey expected to return. 

TABLE VI-16 

Appropriateness 	 of Technical Skill Training for IRRI 
Research Trainees 

Technical Skills 'Were 	 N 

Very Appropriate 140 61.7% 

Somewhat Appropriate 81 35.7% 

Inappropriate 6 2.6% 

Totals 227 ' 100.0% 

Number not responding 7 

It appears, from the trainees' assessment that the technical skills 

and research techniques taught during the training program were 

generally quite appropriate for the job to which they expected to 

return.
 

Then trainees were asked to assess the amount of Supervision 

Lookand direction given by the senior staff during their training. 

ing at the departments as a whole, the general reaction of the 

trainees was relatively good with 129 trainees (55. 8%) indicating. 

that staff support 	was very adequate; 68 trainees (29. 4%) saying 

it was somewhat 	adequate; 27 trainees (11.7%) indicating it was 

somewhat inadequate; and 7 respondents saying it was very 

inadequate. Three trainees failed to respond to this question. 

Next, trainees' assessment of staff support and direction is 
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categorized by departments. 

TABLE VI-17 

Adequacy of Senior Staff Supervision and Direction,, As 
Assessed by IRRI'esearch Trainees, by Department 

Staff Supervision & Direction Was: 

Department 
Very Somewhat * 

Adequ te Adequate Inadequate 
Total: 
%o N 

Agronomy 47-.5 27. 5% 25.0% 100.0% 40 

Plant Breeding & 
Genetics 53.7% 27.8% 18.5% 100.0% 54 

Soil Chemistry 35.3% 52. 9% 11. 8% 100.0% 17 

Soil Microbiology. 58.3% -- 41. 7% 100.0% 12 

Plant Pathology 61.9% 28.6% 9.5% 10lO0. 0% 21 

Entomology 63.2% 3.1. 6% 5,.2% 100.0% 19 

Plant Physiology 70.0% 25.0% 5.0% 100. 0% 20 

Cereal Chemistry 60.0% 40.0% -- 100.0%. 10 

Agricultural 
Engineering 53.8% 46.2% -- 100.0% 13 

Agricultural 
Economics 54.5% 27.3% 18.2% 100.0% 11 

Statistics 62.5% 37.5% 100.0% 8 

Totals: Percent 55. 1%, 30.2% 14. 7% 100.0% 

Number 124 68 33 225 

Number not responding:- - 9 

Note: the inadequate category is made up of "somewhat 
inadequate" and "very inadequate" responses; the number of 
responses in' the very inadequate category was small. 
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* Trainees were asked with which aspect of the training experience 

at IRRI they felt most satisfied. 'Ihe following factors were among 

those mentioned most frequently. 

TABLE VI-18-

Aspect of IRRI Training With Which IRRI Research 
Trainees Were Most Satisfied 

Aspect Most Satisfied With N 

Research Methods, Skills and 
Techniques Learned 43 22.6% 

Seminars 35 18.4% 

Availability of Excellent Facilities, 
Equipment and Library 34 17.97o 

Doing Individual Research Projects 22 11.6% 

Good Relations with Senior Staff 22 11.6% 

Practical Field Training 21 1 . 1% 

Other 13 6.8% 

Total, 190 100.0% 

Numnber not responding 44 

Then trainees were asked to indicate which aspect of the 

training experience at IRRI they were least satisfied with. Again those 

factors mentioned most frequently are, pres ented. 

While certain trainees had some rather specific problems or 

complaints to make about their training experience, nearly half of 

the respondent group reacted to this question with a positive 

response. In addition, another 81 trainees or 1/3 6f the total ' 

number of respondents failed to respond to this question, 



243 

TABLE VI-19
 

Aspect of IRRI Training with Which Research Trainees
 
were Least Satisfied 

Aspect Least Satisfied With, N 

I echnical Training: Lack of su-ificient' 
time spent on particular technical area; 
inadequate instruction in a particular 
area or by a particular staff member 22 -I4.4% 

Poor Relations with Senior Staff: 
Trainees felt they were doing the work 
and staff members were claiming the 
credit; personality conflicts; lack of 
time given by staff members 20 13. 1% 

Inadequate Administrative Support: 
unsuitable living environment/food; 
inadequate stipend/allowances 17 11. 1% 

Other 24 15.7% 

Trainee Expressed his general 
satisfaction with the tiaining program 70 45.7% 

Totals 153 100.0% 

Nurnber not responding 81. 

therefore, it is unlikely that these individuals had any strong 

dislikes to register about their training experience. It should be 

pointed out, however, that at the end of the questionnaire when 

trainees were asked to recommend ways IRRI might improve its 

training program, a large number of insightful comments were 

made. Therefore, while tra'inees appear to be generally satisfied 

with their training, ,they still have a number of useful ideas as to 

how the program can be improved. 
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- Trainees'. Overall Evaluation of the Training Progratn 

In this section trainees were asked to evaluate the IRRI 

research training programs from several different perspectives. 

These responses serve to summarize hov trainees presently assess 

their previous training experience at IRRI. 

First trainees were asked to assess the technical training 

considering their previous training and experience. One hundred

forty trainees (60. 1%) indicated the technical training was very 

appropriate, with another 84 respondents (36. 1%) assessing it as 

somewhat appropriate. -Six respondents (2. 6%) were undecided, 

with only 3 trainees (1. 3%) indicating that the technical training 

was somewhat inappropriate for their previous training and 

experience. 

Next respondents were asked to assess the technical training 

Ifconsidering their home country condition. 

TABLE VI-20 

Appropriateness of Technical Training Considering the 
Home Country Conditions of IRRI Research Trainees 

Level of Appropriateness N 

Very Appropriate 1 126 54.3% 

Somewhat Appropriate 87 37.5% 

Undecided 11 4.7% 

Somewhat Inappropriate J 8 3.5 % 

Very Inappropriate 0 --

Totals 232 100.0%-

Number not responding 2 
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Trainees were then asked to indicate how helpful the technical 

training at IRRI had bpen in furthering their own personal career 

plans. One hundred -twenty-five ,,espondents (53.4%) considered 

the IRRI training as being very helpful to them,, while another 71 

trainees (30. 5%) rated the training experience as being somewhat 

-helpful, Nineteen trainees (8. 1%) said the experien.ce had made little 

difference in furthering their plans, while 3 respondents (1. 3/) felt 

the training had been detrimental to their careers. 

Trainees were also asked to assess the administrative support 

(for example: living accommodations, allowances, transportation and 

other services) they received during all phases of their training pro

gram. Here the responses :;ere somewhat less favorable with 102 

,trainees (43. 8%) being very satisfied; 71 respondents (30. 5%) being 

somewhat satisfied; 24 trainees (10.3%) taking a neutral position;, 

but with 36 trainees (15.4%) expressing dissatisfaction in this cate

gory. While it is impossible to say exactly why there'is more 

dissatisfaction regairding administrative support', it was the 

-- _inyestigator's observation--after spending th'ree weeks eating and 

living ,with the current trainees--that the paternalistic attitude held 

by some staff members in the supporting service may be responsible 

for many of these negative responses. One particular issue4that " 

came up rather frequently was the rather restrictive and puritanical 

social norms forced on dormitory residents--many of whom are 

mature, experieiced resparch workers. While some of these. 

rules may be appropriate for undergraduate students, they do not 

appear warranted for this clientele grpup. 

http:experien.ce
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Finally trainees were asked to give their overall assessment 

of their total training experience at IRRI. 

TABLE VI-21 

IRRI Research Trainees' Level of Satisfaction with the 

Overall Training Program 

Level of Satisfaction N / 

Very Satisfied 130 J 55.5% 

Somewhat Satisfied 83 35.5% 

Neuteal 18 7.7% 

Somewhat Dissatisfied 3 1.3% 

•,Very D'ssatisfied 0 --

Total 234 100.0% 

Number not responding 0 

to which the
Finally trainees were asked to assess the extent 

training experience at IRRI had made a difference in their ability to 

help solve the agricultural problems of their country. 

TABLE VI-22 

Extent to Which the IRRI Research Training Made a Difference in the 

Trainees' Ability to Help Solve Agricultural Problems 

Change in Ability (Self-assessed)' N 

48 21.0%Little or no difference 

99 43.2%Some difference 

82 35.8%Important difference 

229 100.0%-Total 

5'Number not responding 
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Then those trainees that felt the training had made some or an 

important difference in their ability were asked to explaia why they 

felt this way. The reason most frequently mentioned was that the 

training had "increased their technical skills, .knowledge and 

abiliy" (43 respondents). The next reason most frequently men

tioned was "the increased confidence to do the job" (19 respondents), 

followed by "the training gave me a better perspective in knowing 

what jobs to undertake" (18 respondents). Other reasons mentioned 

less frequently were: "I am doing a needed job that hadn't been done 

before"; "the training has provided needed practical experience"; 

"the training had made me more production oriented, " etc. 

From talking with research trainees at IRRI and with former 

trainees in the field and in viewing the survey data, the investigator 

must conclude thatfor most trainees, the IRRI research trainmng 

program is probably one of the best educational or traihaing experi

ence that respondents have participated in. Even so, the investi

gator sensed a feeling among some trainees that the training 

program was not completely meeting the work needs -of their job 

assignments. Therefore one question -was asked in an attempt to. 

assess how many trainees felt that the current approach was not 

altogether adequate for their research ar -ignments back home. 

It should be noted that in the preceding question, the in-service 

training approach was related to the rice production training pro

gram; therefore, most respondents had some frame of reference 

to an alternative training approach. While- this question is recog

nized as an inadequate attempt to appraise IRRI's current research 
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TABLE VI-23 

IRRI Research Trainees' Reaction to the Present Training 
Approach 

Trainee suggests that the research 
training program should be N / 

Continued as present 106 50.2% 

Continue as present, but add more 
rice production training 61-' 28.9% 

Changed to be an "in-service" training 
program for research workers 44 20.9 

Totals 211 100.0% 

Number not responding' 23 

training approach--in that respondents are only familiar with the 

training approach they have experienced directly--the fact that 50% 

of the respondent group is suggesting a more production or practical 

oriented training approach is an important finding. 

In an attempt to better understand this response, a number 

of cross tabulations with different independent variables were 

prepared. The results of these analyses showed no apparent 

relationship between trainees who desired or did not desire a 

different training approach, and (1) the department in which the 

training was receiveid, (2) the use of training after returning 

home, or (3) whether o. not the research worker was able to 

continue working on his research project after returning home. 

In the case of 4 other variables,.however, there were some obser

vations or trends that should be noted. These findings were: 

(I) trainees authoring 2 or more reseatch papers, based on their 

lfiore
Rectangle
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research at IRRI, clearly favored the individual 	research project 

orapproach; (2) respondents conducting laboratory greenhouse 

research tended to favor the project approach more frequently
 

(68.2%) than field research workers (43.9%); and (3)post-doctoral
 

research fellows tended to prefer the project approach more fre

quently (64. 0%) than M.S. degree fellows (50. 0%) or research 

scholars with B.S. degrees (46.3%). 

The fourth variable deals with the level of the respondent's 

present position in his work organization;and, since these results 

provide an important perspective on IRRI's research training 

approach, they are presented in tabular form. 

'TABLE VI-24 

IRRI Research Trainee's Preference Regarding Training 
Approach by Level of' Present Job.Position in Work 

Organization 

Job Level of 	 Change
 
Trainee's Present Continue More to In-

Rice Pro- Service TotalsPosition in work as 

Organization -Present duction Approach N 1
 

'1 2 7 10 5.2%Policy Level 

2.1 87 45.3%Senior Level 	 44 22 

43 	 .14 87 45.3%Middle Level 	 30 

Lower Level • 4 4 0 8 4.2% 

92 58 42 192Totals: N 

21.9% 100.0%% 47.9% 30.2% 

Number not responding (including current students, etc.): 42 

14.46 with 6 df'(P = .0249*) 
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These data suggest that respondentti with high level positions 

in their work organization are more likely to recommend more 

production oriented, in-service training approaches than parti

cipants holding lower level positions (statistically significant at 

the . 05 level). Those in lower level positions are more likely to 

recommend a research project approach., Most interesting was the 

fact that 7 out of 10 former trainees who now hold policy level posi

tions in their national programs. recommended changing the present 

project approach to an in-service training approach, similar to the one 

used in the rice production training program; with only one policy 

maker supporting the present approach. If the assumption can be 

made that these research leaders understand both the research 

problems that need to be solved in their own countries and also 

have an understanding as to how this research work should be 

undertaken, this observation raises serious questions regarding 

the current approach used in training rice research workers. 

In summary, it appears that IRRI research trainees have 

evaluated their previous' training experience in rather positive 

terms--from several different perspectives. In particular, over 

90% of the respondents assessed the subject matter content of their 

training as being more or less appropriate for their previous back

ground and training, 'nd for their home country conditions. This 

finding would indicate that IRRI's policy of not selecting a research 

trainee unless he proposes -vorking on a research problem relevant 

to his background and the nerds of his country is,in fact,working very 

well. 



In terms of the training approach used by.IRRI, however, it 

would appear that.the individual-research project approach may not be 

the most effective means of preparing some research workers for 

their' job assignments back home. One IPRI scientist commented 

on the problem of preparing trainees for jobs in their own countries. 

He indicated that IRRI had gone with the project approach since 

scientists were frequently unfamiliar with trainee work:.assignments 

and situations in their home country and this approach offered the 

most flexibility and trainees could work in more diverse jobs. What 

appears to emerge from the data, which would give support to the 

investigator's initial observations in the field, is that while the 

research project approach gives trainees a solid research experi

ence in analyzing a particular research problem and in developing 

appropriate answers or solutions to this problem, this approach 

may not be appropriate for the research assignments som'trainees 

face after returning home. Later in this chapter, when actual on

the-job research behavior and research output is considered, this 

issue will be examined in more detail. 

Post-Training: The Types and Level of IRRI Contact 
with Former Research Trainees 

As mentioned earlier, the training institution can do much 

to help the trainee translate his new skills and knowledge into new 

behavioral patterns once back home on the job. This support may be 

as little as just letting the trainee know that IRRI is still interested 

in what he is doing and hasn't forgotten him, to a fully developed 
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cooperative program that involves a locally assigned IRRI representa

tive or research team--with material and financial suppo'rt. The pur

pose of this section is to give a generalyicture as to the types and 

amounts of follow-up contact individual research trainees ha.ve had. 

from IRRI since returning home. 

Correspondence
 

Trainees were asked if they have written' to and have received
 

letters from IRRI scientists and officials since returning home.
 

'Sixty percent of former research' trainees indicated that they had 

written to IRRI staff members since returning home, and the average 

number of letters written per trainee for this corresponding group 

was 8.4 letters. Approximately 59%6 of the respondents indicated 

that theyhad received letters from IRRI scientists and officials, 

with a mean of 7.24 letters being received by each trainee in the 

corresponding group. 

V isits '. 

Next trainees were asked if they have been .visited by hn IRRI 

scientist or official since returning home. Out of the 215 traindes 

Who responded to this question 62 or 28. 8% indicated they had never 

been visited since returning home. Among the 153 trainees who had 

been visited, the mean number of visits per trainee was 2, 9 visits.. 

One-hundred and sixty-one trainees indicated they worked in 

national programs where an IRRI representative. or team of scientists 

was assigned. This group of respondents was asked to indicate the 
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number of times during the past year (1972) they had been visited by a 

local IRRI representative or scientist. Ninetyq.five trainees or 59% 

of this group said they had never been visited during the past year. 

For those trainees*that had been visited, the mean number of visits. 

per trainee was 3.8 visits. In certain cases this last figure is 

biased downward since some trainees work side by side or in daily 

contact With a locally assigned IRRI staff member. 

IRRi Publications 

One of the easiest communications mechanisms by which IRRI 

can inform former research trainees of new developments in rice 

research is through IRRI's publications. These publications consist 

of newsletters, annual reports asq technical papers, booklets and 

books. The number of former participants receiving information 

and support through this mechanism, however, has been very low, 

with only 83 respondents (35. 5%) indicating that they have been 

receiving publications'. 'Of the other 151 trainees, 96 or 41% said 

they were not on IRRI's mailing list, with anothei 55 trainees (23.5%) 

being unsure whether or not they are still receiving publications from 

IRRI. This finding has rather sdrious implications, for certain 

assumptions held by IRRI scientists. 

To reiterate, one primary output of IRRI's research activities 

is new knowledge about solving rice production problems in the 

tropics. These findings are primarily communicated through IRRI's 

reports and technical publications. In talking with senior scientists, 

there was a commonly held belief that forne'r'research trainees 
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were kept abreast of recent developments in rice research through 

IRRI's publications. In fact, however, only slightly over one-third 

of this group were still receiving the se materials on a regular basis. 

It should be noted that all respondents to this survey completed a 

separate form so that they would be included on IRRI's mailing list. 

Unless they were no longer interested, al respondents should now 

be receiving these materials. 

International Cooperative Trials and Nurseries 

Trainees were asked if their national rice research programs 

had received any international cooperative trials or nurseries dur.ing 

the past two years. Ninety-six respondents (45. 1%) indicated that 

such trials or nurseries had been received at their local experiment 

stations. Fifty-three trainees (24.9%) indicated that their experiment 

station had not received such materials in the last two years, with 64 

'trainees (30. 1%) being unsure -whether such trials or nurseries had 

been received. Twenty-one trainees failed to respond to this ques

tion. 

Post-Training Rese arch Workshops 

While IRRI holds international symposia from time to time 

and has annual international rice research meetings, these activities 

usually involve high level research scientists, rather than former 

research trainees. Only 44 trainees (18. 8%) indicated that they 

have attended any of these meetings or conferences; and,in certain 

cases, attendance was noted as being at the end of their training 



program, prior to returning home. In ihe case of international 

meetings, as a follow-up support mechanism, it would appear *that 

trainees are generally invited to attend such meetings because they 

have risen to leadership positions in their national rice research 

status as former tr&inees.programs, rather than because of their 

Use of Training 

The purpose of this section will be to examine several 

different dependent variables to determine how well research 

trainees have been able to use the training received at IRRI since 

returning home. 

The Trainees' Self Assessment
 

Those trainees who had conducted individual research
 

projects during their training at IRRI were asked if they had been 

able to continue working and building on these projects after return

ing home. 

TABLE VI-25 

Number of IRRI Research -Trainees Ailowed to Continue 

and to Build Upon Research Projects Started at IRRI 

Research Projects Started at IRRI N 

Trainee was able to continue work on 
research project after returning home 114 63.7% 

Trainee was not able to continue work on 
research project after returning home 65 36.3% 

Totals 179 100.0% 

Not Appropriate or not ascertained 55 
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Nearly two-thirds of IRRI's research trainees have been able to 

continue working on the research projects, that.they initiated or 

carried on while at IRRI. Since the research project can be viewed 

as much a's a training tool, as an end in itself, this level of carry 

over into the actual job assignment appears to be relatively high. 

Trainees were asked to assess how much of the training 

they were able to use during their first year on the job after return

ing to their home country. 

TABLE VI-26 

Use of Training by IRRI Research Trainees During thq 

*First Year on the Job 

Level' of Use N 

Little or no use 24 10.4%0 

Some Use 107 46.3% 

Full Use 100 43.3% 

Totals 231 100.0% 

Number not responding 3 

Later trainees were asked to assess the extent to which they 

are using the training in their present job. The purpose was to 

determine if the training became less relevant and useful to the 

trainees' jpb as.signment as time passed. 

( IRRI research trainees assess their overall use of training 

in relatively positive terms; and while the total number of trainees 

making full use of their training has decreased somewhat over time, 

there has also been a decrease in the number of trainees making 
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'TABLE VI-z7 

Use of Training by IRRI Research Trainees in Their Present 
Job Assignment 

Level of Use N 

Little or no use 11 5.1% 

Some Use .120 55.8% 

Full Use 85 39.5% 

Totals 216 100. 0% 

Number not r sponding 18. 

litle or no use of training in their present job assignments. 

In terms of the stability of training use, however, there has 

been. considerable movement of trainees beteen use categories over 

time. For example among the 24 trainees making little or no use of 

training in year one, it was found that 18 had move'd into higher use 

categories in their present job issignmentS. Likewise 20 trainees 

who had made some use of their training in year one, had moved into 

job assignments at the present time where they can make full use of 

their training; 5 trainees slipped into the little or no use category. 

Finally of. the 100 trainees who had made full use of their training 

during year one, 31 had decreased their level of use in their present 

jobs. Therefore, while the overall assessed use of training remains 

fairly high, there appears to have been considerable instability among 

trainee research assignments which has resulted in differing levels of 

use of training over time. 
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Trainee Job Assignments as an Indicatbr of Level
 
Of Training Use
 

In considering the trainees' self assessment of their use of 

training, it is impos'sible to differentiate between direct and 

indirect use of training. In the case of the CIMMYT wheat train

•ng program, job assignment was important to the direct use of 

training, since the training appr was considered to be job 

specific. In the case of the IRRI research training program, 

however, this same assumption cannot be made. For example, 

university teaching personnel are selected for research training withu 

the apparent objective of trengthening national educational programs. 

Providing teaching personnel with a.solid research experience would 

have to be considered as a planned, but indirect use of training. 

Since IRRI is pursuing a more broad based institution building 

strategy, including both national educational and research institu

tions, both the direct and indirect uses of training must be consid

ered as valid training objectives. Thus in this section, data will be 

presented on trainee job assignments, but the interpretaflon of this 

data will not be as directly concerned with the potential for the direct 

use of Ltaining as was the case in evaluating the CIMMYT wheat 

training program. I 

Job Assignment Following the Training Program 

Trainees were asked if they had returned to the job that they 

had expected -before their departure. This information was tabulated 

with a second0 variable that indicated if this was the same type of job 
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assignment the trainee had performed before coming to the training 

program. The objective being to determine if trainees returned to, 

the jobs they had expected and if those-jobs were the bame or differ

ent jobs than they had performed prior ta the training program. 

'TABLE VI-4P 

Jobieturned to by Type of Job for IRRI Research 'Trainees 

• Somewhat Very 
Same Different Different Totals
 

Job lieturned To Job Job Job N
 

Trainee returned to the
 
jobrhe had expected 138 35 3 :-:176.. 86.?/
 

Trainee did not return to
 

the job he had expected 5 14 9 28 13. 7% 

Totals: N ' 143 49 12 204 

70. 1% 24.0%. 5.9% 100.0%
 

Trainee wab not working prior to
 
entering the training program or
 
didn't have a job after returning
 
home 30
 

These data show that, of..those trainees who were working prior to 

/entering the-training program, 86% returned to the jobs they had 

expected, with over two-thirds of thlb'respondent group returning 

to their former job assignments. These data, parallel very closely the 

results found for the CIMMYT wheat roup, except for the 30 partici

5
 
.pants' who were not working prior to entering the training program., 

5 Note: all CIMMYT trainees were working prior to enteri,.g
 
the training program. 1.
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While scrne IRRI staff menbers implied that they preferred the 

research project approach to training, because it wasn't aks job speci

fic and thus more flexible for the trainee, these data suggest that the 

vast majority do return to expected jobs--with nearly two-thirds 

continuing to work on the research projects they started at IRRI. 

Therefore, the decision to use, the research project approach to 

training should not be based on the expectation of job uncertainty, 

but Cn the merits of the approach itself. 

res ent Job .Assignment 

Trainees were asked to give the descriptive title of their 

present job assignment, to determine how many are still working 

in the subject matter area for which they were trained and to deter

mine how many are working in rice research programs. 

Former trainees were then asked to name the principal 

crops they work with in their present job assignment. Eighty-eight 

respondents (40. 7%) indicated that they worked only with rice, while 

6In fact, in the case of both CIMMYT and IRRI, it. would 
appear that the training approach used is largely dependent on the 

type of research being carried on by the center and/or the specific 
department. For example, the varietal improvement department at 
IRRI is basically concerned with developing new genetic technology. 
To do this, plant breeders set up an on-going rice breeding program 
that will produce improved varieties of rice; they do not concentrate 
on research projects that will generate new knowledge about rice 
varieties. Therefore trainees assigned .to this program do not 
follow a research project approach to training, but work largely as 
.research assistants in the on-going breeding program, in much the 
same manner as wheat trainees are trained in CIMMYT's on-gping 
wheat improvement program. On the other hand, the agronomy 
department by and large conducts research (projects) aimed at 
generating new knowledge about cultural practices for rice grown
in thetropics. Therefore, trainees -working in.this department follow 

a research project approach to training. 
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TABLE VI-29 • 

.Present Job Assignments of Former IRRI Resear.ch Trainees. 

Job Category N .0. 

Rice Breeder 39 i6.7% 

Rice Agronomist 27 .. 11. 5% 

Plant Pathologist 14 6.0% 

Plant Physiologist 5. 2. 1% 

Entomologist 16 6.8% 

Soil Scientist 19. 8.1% 

Cereal Technologist/Biochemist 7 3. 0% 

Agricultural Engineer 8 3.4% 

Agricultural Economist 7 3.0% 

Statistician  1.7% 

Subtotal 146 62.3% 

University Professor, teacher 
or training specialist 21 9.0% 

Plant Breeder/Agronomist (Other8 
crops) 8 3.4% 

Agricultural Research Technician 
(non-specific) ' 10 4.3% 

Experiment Station Manager 9 3.8% 

Administrative Position in Agriculture 8 3.4% 

.Rice Extension Specialist 2 0.. 9% 

Other (Business, farmer, teacher, 
etc.) 10 4.3% 

Unemployed 2 0. 9% 

18 7.77%Graduate Student 


Totals 234 100.0%
 

http:Resear.ch
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another 68 respondents (31. 5%) worked with both rice and .nother 

crop. Twenty-eight trainees (13.0%) said they do not work'with 

any crops in their present jobs, while another 10 respondents (4.6%). 

said they only work with other crops. Twenty-two respondents 

(10. 2%) failed to respond to this and several other questions deal

ing with rice research and/or production work, therefore it is 

unlikely that former trainees in this group are involved with rice 
6 

research at the present time. The 18 graduate students could not 

respond to this question; but,it is likely that many of these individuals 

will return to rice research programs in their home countries after 

completing their degree programs. 

Other Information on Present Job Assignments 

In addition to determining how many forrer trainees are 

working in rice research and production programs at pie present 

time and what their descriptive job titles are, trainees were also 

asked a number of questions to elicit more information about their 

current job assignments. First trainees were asked to indicate the 

type of work organization they are presently working for. 

Then trainees were asked to describe the main type of work 

involved in their. pres.ent position. 

Next trainees were asked to desciibe the level of.their current 

position within their work organization. The .purpose of this question 

was to determine if former IRRI research trainees are moving into 

leadership positions in their work organization. 
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TABLE VI-30 

Organizations Where IRRI Research Trainees are, 
Presently Employed.
 

Type of Organization N
 

Government Research Organization 123 56.9%
 

Government Extension Service 4 1.8%
 

Agricultural College or University 59 27.3%
 

Company, Business or Industry 12 .. 5.6%
 

International Organization 9 4.2%
 

Other 9 4.2%
 

Totals 216 100.0%
 

Not Applicable (graduate students) . 18 

TABLE VI-31 

Main Type of Work IRRI Research Trainees Are Pres.ently 
Engaged In
 

Type of Work N %
 

Mainly Administrative 24 11. 1%
 

. Mainly Field Research 89. 41.2j 

Mainly Laboratory/Greenhouse 422 
Research 48 22.2% 

Mainly Field Extension 6 ,* 28o 

Mainly Teaching or Training 32 14,8%
 

Some Combination of the above, or other 17.. 7.9%
 

Totals 216 100. 0%.
 

Not applicable (graduate students) 18
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TABLE VI732
 
Level of IRRI Research Trainee's Present Job Within
 

the Work Organization 

Level of the Job N 

Policy Level 10 4.7% 

Senior Level 98 46.5% 

Middle Level 95 45.0% 

Lower Level 8 3.8% 

Totals *211 100.0% 

Not applicable or not responding 23 

Respondents were asked one final question to determine how 

stable their job assignments have been since returning home. In 

particular, trainees were asked if they were still working for the 

same organization that they were with prior to entering the train

ing program. 

TABLE VI-33 

Job Stability of IRRI Research Trainees Since Returning Home 

Trainee Is Working For N_ % 

The Same Organization That He Was 
With Prior to Entering Training 145 67. 1% 

A Different Organization Than He Was 
Employed By Prior to the Training 52 24. 1% 

Trainee Was Not Working Prior To 
Entering the Training Program 19 8.8% 

Totals 216 100. 0% 

Not Applicable (graduatp stedents) 18 
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To summarize the information presented about the job assign

ments of former IRRI trainees, it was found that 8676 of respondents 

did return (the first year) to jobs they had-l expected before joining 

the training progiam. Another finding was that. about 6Z7%of former 

research trainees are working in job assignments that can be. identi 

Z'ed with thi subject matter dreas in which they were trained. In 

research irainees are currentlyaddition, approximately 72% of IRRI 

working in, or are associated with, some type of rice res'earch and/or 

production program. Of all respondents who-are currently working, 

about 63%6 are mainly engaged in research work, with about two-thirds 

orconducting field research and the other one-third doing laboratory 

As was the case with the CIMMYT wheatgreenhouse research work. 

group, IRRI research trairiees are moving into senior level and lead

ership positions in their w,:rk organizations; but,there appears to be 

less job stability or continuity among the IRRI research group since 
7 

returning home, than was found among the CIMMYT group. 

Assessing Job Performance 

Since the primary concern of this research is with building 

strong riAtional research and production programs and the effect of 

training on the work behavior of former participants, the nxt sec

tion will examine the types of rice research, development and 

extension activities that former participants carried put during 

7
Only 12. 7% of CIMMYT trainees have chahged organizations
 

since returning home and all respondents were working prior to
 

ehtering the training program.
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the last year (1972). 

Present Research, Development and Extension Activities 

Trainees were asked to indicate how many research 

experiments, appliee research trials and production plots they 

had worked on and helped comrplete during the last main rice 

growing season in their country. Of the 234 respondents, 80 

indicated that during the past year, they either hid not worked. in 

a rice research and/or production program, were a graduate student, 

or were in some type of work where they did not engage in these types 

of activities. For the remaining 154 participants who had worked in 

a rice research and/or production program, the actual number of 

experiments, replicated field trials and production plots were 

averaged for this sub-group to give the mean number completed per 

trainee. 

.Approximately 66% of former IRRI research trainees reported 

that they were actively engaged in the -types of activities they had been 

trained to carry out. An examirotion -,f the preceding table gives a 

direct quantitative measure of tho v., rage work performance for. 

each of these 154 respondents. In addition, it is possible to deter

mine what types of research or production activities are being 

emphasized by former IRRT_ research trainees. While all types 

9of research, development and extension activities, are being 

8For a background statement which helps explain 'why the 
following assessment systen was developedand used, please see page1J3. 

9 As defined by the functional model, which was'developed in 
the first chapter, on page 15 
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TABLE VI-34-;. 

,'Mean Level of Research and Production Activities Completed 
.ByThose IRRI Research Trainees who were Active in Rice 

Research and Production Programs During 1972 
Number'& Percent 
of Trainees Con- Mean 
ducting each Level per 
activity (N = 154) Trainee 

Type of Activity N (N 154) 

A. Laboratory or Greenhouse 
Experiments 65 42.2% 1.61 

B. On Station Field 
Experiments 85 55.2% 3.48 

*C. Genetic Crosses 46. Z9. 9% 19.9 

D. On Station Replicated 
Applied Research Trials 57 37. 0% 1. 55 

E. On Farm Replicated 
Applied Res.earch Trials 38 24.7% 1. 17 

F. On Farm High.Yielding 
Production Plots 39 Z5. 3% 1. 46 

carried out by former participants, there appears to tIe more time 

and emphasis placed on knowledge generating types of research 

activities (types A & B), than on technology development (types C, D 

10 
and E) or extension (type F). This finding is logically consistent with 

-the type of training IRRI research trainees receive, given the research 

project approach'to training that IRRI currently employs in most of its 

research training programs. 

10 This conclusion is partially based on the assumption that 
individual research experiments take more time to plan and execute 
than applied research trials. Themethodology of applied research 
trials can frequ'ently be standardized and routinized to minimize time. 
spent on planning and experimental design.
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Level and Types of Contact with Agricultural Producers 

It is assumed that IRRI is training research and production 

markers to help solve the problems of agricultural producers. To 

do this, research workers need feedback about farmer production 

problems (either through direct contact, or indirectly through 

extension workers). IRRI research trainees were asked several 

questions to determine their level of direct cor~tact with agricultural 

producers.
 

One hundred and thirty-six of the respondents (approximately 

63% of the former trainees presently working in their horrte.country) 

indicated that tley had direct contact with farmers during the past 

year. Of this group, 76 trainees (56. 3%) indicated that the majority 

of theijy contact had occurred on farms. Another 32 respondents 

(23. 7%) indicated that their contact had been with farmers coming 

Lo the experiment station. The remaining 27 re~pondents indicated 

that their contact had mainly occurr'e'd, at their offi.. (7. 4%), at 

meetings (4.4%6), or at some combinationof the abovelocations 

(8.2z%). 

Next trainees were asked.to indicate the type of contact they 

had had with farmers. 

To summarize, it was found that about 63% of former JRRI 

research' trainees are ha'~ing some type of direct contact with farmers. 

The frequency of contact for most respondents was "several times per 

season" and the contact primarily occurred on farmers' farms and at 

the experiment station. It would appear that most research workers 

http:asked.to
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TABLE VI-35 

Type o Contact Former"IRRI Research Trainees Have 
HAd With Farmers 

Number of Irainees Answering 

No TotalType of Contact 	 Yes 

A. 	 Advising individual farmers 
37
on improved practices 99 	 136 

B. 	 Working with fa-mers by 
conducting production plots 

65 	 136or field trials on their farms 	 71 

C. 	 Conducting field days and/or 
training programs for farmers 52 84 136 

D. 	 Organiz'ing village/community 
meetings to advise groups of 
farmers on improved practices 42 94 136 

E. 	 Making radio reports, writing 
news reports, etc. for 

30 106 136farmers 

Note: 	 Number of trainees not having contact with farmers = 98 
(of which 18 respondents were temporarily students). 

in this group are having at least minimum levels of contact with 

farmers which would suggest a continuing interest in solving 

farmer production problems. 

Ptiblcatioi 1-?ecoid of Former IRRI Research Trainees 

Irainoes xwere asked to indicate if they had written any 

professional or technical papers or reports during the past two 

The 	problem ofasseasing work performance and output of 

technical pe rsonnel conducting knowledge generating,, technology
 

developing and/or extension activities is difficult. As discussed
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years (1971-72) for publication ina professional journal, for 

presentation at a professional meeting, for use by the national 

program, or for use by agricultural producers. 

-TABLE VI-36 

Publication Record of Former IRRI Research Trainees 
During the Past Two Years (1971-72) 

Type of Written Output 

Number of 
Trainees 
°Writing 
Each Type 

Total 
Papers 
Written/ 
Published 

Average 
Number/ 
Trainee 

Technical Papers--for 
publication or presentation 130 370 2.85 

Technical Reports - for internal 
use by the national program 74 194 2.62 

Extension bulletins, etc.-
for use by agr. producers 36 91 2.53 

Teaching materials, 
manuals, etc. 

training 
48 100 2.08 

Total Number of Trainees 
Output: .161 

Reporting Some Type of Written 

To summarize, it was found that 130 IRRI research respondents 

have written technical research papers for publication or presentation 

(Footnote 11 continued) earlier, the publication of research papers, 
extension bulletins, etc. is one objective measure of technical output., 
However, given the types of research and extension activities being 
emphasized in the respective training programs, this measure is 
considered to be inadequate for this study (see page 16b). Therefore, 
the, type and level of trainee publications is presented here, but the 
o'verall work performance of active rice research and production 
workers is considered to be most accurately measured by the number 
of research experiments, field trials and production plots actually 
completed. 
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during the past two years (1971-72).. Since only 137 participants 

rep.orted that Jhey are mainly engaged in research work in their 

present job assignment (see Table VI-31), it would appear that a high 

proportion of research trainees are at least partially engaged in 

experimental research. 12 In contrast to this finding, however, was 

the fact that 36 former research trainees have written extension 

bulletins during the same time period. While this is a relatively 

small group, it does demonstrate that some former trainees are 

directly involved in the process of extending new improved rice 

technology to agricultural producers. 

Factors Influencing the Use of Training 

This section will examine how different factors have affected 

the use of training, both during the first year after retutrning home 

from the training program and in the trainee's present job. First 

unexan examination will~be made of the effect of- returning to an 

pected job, on the use of training during the first y-ear. Next, the 

reasons why some formner trainees are no longer actively engaged 

in rice research and production programs will be examined. Finally 

for those trainees wh6 are. still engaged in wheat research and pro

duction programs, a third perspective will be to examine specific 

organizational factors within the national program that may have 

limited their use of training; as well as to determine if any of these 

12 The'.same data for the CIMMYT wheat group found 98 
trainees mainly engaged in research, with 30 participants producing 
technical research papers during. the same period. 
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factors are directly a'ssociated with-work performance (amount of 

work completed). 

Effect of Job Returned to on the Use of Training 
During the First Year After Returning Home 

I 
As stated earlier, the i dividual research projectapproach is 

considered by IRRI staff members tu be a more flexibile approach to' 

research training; therefore, as long as the trainee works in.a rice 

research programs he should be able to make some use of his train

ing. Earlier it was found. that 14% of the trainees had experienced 

unexpected personnel action during the first year after returning 

,home. The following table is presented to determine wha effect 

unexpected personnel action has on use of training and in doing so to 

indirectly test the hypothesis suggested by some IRRI scientists that 

the project approach is more flexible" than a more specific job 

approach to training. 

TABLE VI-37 

Effect of Unanticipated Job Changes on Use of Training 
During the First Year After Returning Home for IRRI 

..Research Trainees 

Use of Training During First Year 
little or some fufl 

Job Returned To no use usle use totals 

Returned to Expected Job 8 83 83 174 

Returned to Different Job 9 12 6 27.. 

17 95 89 201Totals 

30"Number not working prior to entering the training program: 

.3Number not responding 

X= 22. 43 with 2 df P .0000 *) 
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If the research project approach to training is somewhat 

flexibile in preparing participants for-different types of job 

assignments in their national prograris, %thenit would be 

expected that the level of training use for those trainees rdturn

ing to different jobs would tend to parallel the level of use of 

those respondents returning to expected jobs. This is clearly 

nct the case. In fact in comparing th'ese data 'ith the results 

found in the CIMMYT study (see p.172 ) it appears that the research 
project approach to training is as job specific asthe on-the-job 

training approach used at'CIMMYT, but job specific for a different 

type of research assignment. 

It shouid be noted that the 30 participants who indicated that 

they were not working prior to the training program were not inciuded 

in the statistical analysis of this table. The reason for'exclusion was 

the fact that rrany of these respondents were students prior to enter

ing'the training progranand there was no way to determine which 

respondents returned to expected or different jobs. It appears that 

this group is more or less randomly distributed in the use of train

ing, with 7 respondents reporting little or no use, 12 trainees 

refoirting sQme use of training and 11 trainees reporting full use of 

training. The proportion of trainees in this third category' 

vho reported some or full'use of their training is somewhat higher 

than those train'ees returning to different jobs; sti1423.376 of this 

group are failing to~make use"of their training, as contrasted with 

only 4.16% of those respondents vho returned to expected jobs. 
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Io conclude, it is apparent that most trainees return home to 

expected jobs, and in these cases the use of training is very high. While 

in many cases trainees who return to unexpected jobs can make some or 

even full use of their training, clearly the level 6f training use is high

est when trainees return to expected job assignments. 

Reasons Why Research Trainees Are Nt Pesently Working
 
in Rice Research and Production Programs' 13
 

One'concern of ,this study was to determine why trainees had 

left rice research and/or production work since returning home. In 

particular the concern was to determine if such departures were 

organization-directed, or if the trainees were transferring on their 

own initiative in response to favorable career opportunities. 

.'Next ti-ainees were asked to indicate how long they worked in 

rice reseaich and/or production programs after returning home, 

before they left this work. 

13 The data used in this section was derived from the 
question: "Ifyou are not working in rice research and/or
 
production at the present time, please indicate how many 
rj. ths or yea'rs you worked with a rice program--after you
 
returned from IRRI--before you left these duties; ar-1 the
 
major reaPon for leaving this work. " Since some trainees
 
(for example: statisticians, agricultural economis ts,
 
unive'rsity lecturers, etc. ) may not be assigned directly
 
to a rice research or production program, there was some
 
confusi6n as to whether this question should be completed.
 
Therefore, of the 234 respondents in the research trainee
 

;roup, 154 indicated Lhat they were directly involved in rice 
research and/or production programs; with 67 indicating 
that they were not presently involved in rice related work; 
and with the other 13 respondents apparently falling into this. 
in-between category. 
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TAIiE VI-38 

Reasons Why Fofrfier IRRI Rlsearch Trainees Have Left 
Rice Research and/or Production Programs 

Reasons for Leaving N % 

Routine Transfer--organization directed. 11 17.5% 

Opportunity for Promotion 9 14. 3% 

Opportunity for Salary Increase 9 14.3% 

Didn't Work After Returning Home 6 9.5% 

Other 6 9.5% 

Temporary Departure--left to continue 
education 22, .34.9% 

Totals 63 100. 0% 

Not Applicable 167 

Number Not Responding .4'. 

TABLE VI-39 
Number of Years IRRI Research Trainees. Worked in Rice Research 

and/or Production Programs Before. Leaving These Duties 

'Number of Years' N % 

Never Worked in Rice Program 17 25.4% 

Worked I year 12 17.9% 

Worked 2 years 13 19.4% 

Worked 3 years 8 11.9% 

Worked 4 years ' 8 11.9% 

Woz-ked 5 y,ar, 8 11.9% 

Worked 6 or more yeai3 1 1.6% 

Total 67 100.0% 

Not Applicable 167. 
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The trainees who have voluntarily left or who have beer 

transferred out of rice research and/or production programs worked 

on the average of 2. 1 years in these programs before their departure. 

Approximately one-third of this group were temporarily in graduate 

school; so,it is likely that the majority of these respondents will 

eventually return to rice research work. 

It must be expected that a certain number of trainees will 

drop out of rice research and/or production work after returning 

to their home countries. The objective, insofar as the training 

institution is concerned, is 'to minimize the number of participants 

falling into this category. While the dropout rate with the IRRI 

research training group is relatively low, IRRI should carefully 

scrutinize any training candidates who are not working prior to 

entering the training program. It appears that those trainees who 

are unemployed or who are in school prior to entering the training 

program are more likely to drop out of rice research work than are 

those trainees who are employed in rice research and/or producLion 

programs beforV coming. 

Limiting Factors to the Use of Training 

Trainees were asked if there were any factors that may have 

limited their use of the training after returning home. The purpose 

of requesting this information wis three-fold: (1) to determine 

which factors, if any, were more common to returning trainees; 

(2) from this information to determine what supporting role, if any, 

the training institution might play in helping to reduce the effect of 
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specific limiting factors; and (.3) to assess the influence of specific 

limiting factors and overall problem load on the traineel's use of 

t.raining and actual work perforrpance. First the limiting factors 

to the use of training will be cons-idered: 

TABLE VI,40. 

Limiting Factors to the Use of Training for IRRI Research 
Trainees (in ranked ordei of difficulty) 

-

Number of iResponrdents Iridicating: 
the.Limitin&Factor Was: (N=234) 
somewhat of a serious weighted 

Limiting Factors: Lack of: a problem problem tota11 4 

Adequate Budget. 85 64 213 

Adequate Laboratory or Greenhouse
 
Facilities and Equipment 86 56 198 

Adequate Transportation 69 39 - 147 

Adequate Maintenance of 
equipment and facilities 79. 34 147 

Subordinates with Adequate 
Training 78 .28 134 

Essential Operating Supplies 
62 33 128'and Materials 

Support from Higher Officials ,in. 
the Organization 66 30 126 

Authority to Incorporate the New 
Techniques and Methods into the' 69 
National Program 63 19 101 

Support and Help from Trainee's 
Immediate Supervisor 54 17 88 

Adequate Experimental Land,, Field 
Plot Equipment, machinery, etc. 47 17 81 

Colleague Interest in New Ideas 
and Techniques Learned at IRRI .39 11 61 

14
 
A statement describing how limiting factors were weighted 

is given on page174 of Chapter IV. 



278 

Like most research workers arouhd the world, the inadequacy 

of research funds was listed as the most qerious factor' limiting their 

use of training,. as well as the size and scope of their research pro

grams. But the more important question is what they would use 

these fubhds on if they were available. To obtain an indication of 

these resource'needs, it is necessary to examine what other factors 

are more frequently mentioned. 

Since a substantial proportion of research trainees receive 

at least part of their training in the laboratory or greenhouse whil' 

at IRRLand-sin-ce-about one-third of those participants actively 

engaged in rice research at the present time are mainly involved'in 

laboratory or greenhouse"work, it was not unexpected to find that the 

lack of laboratory and greenhouse equipment and facilities was men

tionhd as being the most serious limiting factor. Since the lack of 

experimental equipment ahd facilities was anticipated as being a 

serious problem, a second series of questions was asked to obtain 

more information about this limiting factor. 

While the following table refers 'o the availability of any type 

of scientific equipment that former trainees need in their present job, it 

is, apparent (given the findings in Table VI-40) that the lack of labora

tory and greenhouseequipmec and instruments il a serious limiting. 

factox to i9early one-fourth of all'IRRI research trainees and is 

somewhat of 'a problem for another 37%,of trainees in this ,group. 

Given the numbei of respondents reporting active research program@ 

in both rice and other crops (137 respondents), it niust be concluded 

that nearly all former trainees, who work in research pr'ograms, are 
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TABLE VI-41 

Availability of Scientific Equipmeiit That IRRI Research 
Trqtinees Used in Their Training and Need for Their 

Present Job Assignment . 

Availability of Scientific Equipment N 

Trainee Didn't use scientific equipment 17.1 
as part of his technical training'at IRRI 39 

Equipment was used and was'available in
 
national program when _traneereturned.
 
home '- 60 26.3%
 

Equipment was used and has become
 
available in national program since-the
 
trainee returned 65 28.5%
 

Equipment was used, but still is not
 
available in national program 64 28.1%
 

Totals 228 100.0%
 

Number not responding *6
 

being limited to some degree by the lack of laboratory and greenhouse 

facilities and-equipment. 

The lack of adequate transpbrtation and the lack of adequate 

maintenance of equipment and facilities were the next two factors 

mentioned most frequently by trainees, followed by the lack of 

subordinates with adequate training. An important, point to note, 

in reviewing this over-all list of limiting factors, is ihat physical 

resource problems are mentioned more frequently by trainees as 

being limiting than organizational support factors. Although certain 

•limiting factor's may be more frequently mentioned bk trainees than 

others, this does not necessarily imply that these factors have an 

important influence on the.effe.ctiveness of these individuals. 
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Therefore, multiple linear regression analysis was carried out to 

determine which factors, if any, we-e more commonly associated 

with low use of training and low woirk performance as dependent 

variables. 

The same basic procedures were followed in this analysis as 

was done in Chapter IV with the CIMMYT Wheat group; but,as was the 

case in the CIMMYT analysis, it became clear that there are many 

organizational and personal factors, in addition to the training Rlro

gram itself, that are influencing the use of training and work per

formance. It appears possible to increase the level of predictability oJ 

these models .by including other variables. However, many' of these 

factors are beyond the direct control of the training institution; 

therefore, constructing such models would serve little purpose to 

the institute and could detract from the more important findings of.. 

this study. Thus these models are not included. 

Summary and Conclusion 

The IRRI research training prograp. is an integral part of. 

the institute's on-going research activities and its international 

cooperative programs. -The institute is committed 'to strengthening 

national rice research programs, and IRRI's leaders see the research 

training program as a resource that national programs can use in 

•up-grading 	 the technical proficiency of their staff members. 

The major thrust of IRRL's research training approach 

centers around the research project. Trainees are expected to 

focus on a serious production problem in their home country and 
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to carry out one or more research projects that will generate possible 

solutions to these.problemIs. 

Research trainees work closely with a senior IRRI scientist 

and frequently carry out research projects that are an intciral part 

of their advisorls over-all research program. In many cases these 

research efforts result in jointly authored research papers that 

report il portant research findings and contribut. to the growing body 

of knowledge about rice production in the tropics. 

While some advanced research trainees come to IIFR" to learn 

specific- research skills and techniques, or to. conduct research pro

jects that are beyond the scope of their national program (because 

of the lack of adequate scientific equipment), the major objective of 

the project approach i's to provide participants with a solid research 

.experience--teaching him each step involved in planning, 'designing, 

executing and repor.ting on a research project. At each step of the 

way' the trainee learns by'doing. In terms of educational objectives, 

the major focus of the project approach is on analysis and using 

research as a tool to generate new information about production 

problems and their possible solution, and/or to test suspected 

relationships between production factors. The knowledge that is 

generated from these projec:s may be used in the development of 

improved rice technology that will increase rice production in the 

tropics. 

There are two exceptions to the project training approach 

Which should be noted. Non-degree trainees in varietal improvement 

do not conduct research projects, but work largely as research 
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assistants inIRRI's, on-going rice breecing program. Again these 

trainees learn by actually carrying out each task involved in a varie

tal improvement program and, at the same- time, become familiar with 

the germ plasm currently. being used in the IRRI program. The second 

exception to the project approach is found in the agricultural engineer

ing department. In this case-,- engineering technicians are given short

term training, so that they can evaluate and, demonstrate'IRRI-devel

oped machinery in their own countries under local conditions.
 

While- research trainees work in specific disciplinary 

departments at IRRI, the Saturday Seminar has become the institu

tional mechanism by which both trainees and staff learn recent 

SresearIch findings in other departments. By sharing research 

results wfth staff members in other disciplines, scientists can 

frequently gain new insights and perspectives on important rice 

production problems;.and, these interchanges sometimes lead to. 

cooperative efforts between departments. When these multidis

ciplinary team efforts occur, they demonstrate to trainees how an 

effective, research institute can organizeits scientific resources in 

different ways to solve production problems.. 

The institute is conveniently located next to the Uni'ersity of 

the Philippines College of Agriculture, and about one-third of IRRI's 

research trainees combine a M.S. degree program at the college witt, 

their research training at the institute. By combining a degree pro

gram with a solid research experience, IRRI scientists believe 

thesetrainees will be able to perform more effectively after 

returning home andin additionwill have the necessary educat 'nal 
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credentials to move into leadership positions in their respective 

national Orograms. In regard to thib second point, it should be 

noted that IRRI research trainees are a highly educated group, with 

only 31% having less than; a M.S.: degree by 'the time they leave the 

institute. In addition, about one-;half of this latter group (witih B.S. 

degrees) have gone on for M.S. degrees since leaving the institute, 

with another 65 former research trainees having fecei.ved or 

presently working toward Ph.D. degrees. 

Former IRRI researchi trainees have reacted in very positive 

terms when assessing their training experience at the institute. 

While IRRI has selected both research and teaching personnel from 

national institutions, more than 90% of all research trainees indicated 

that the training had been of use to them since returning home. In 

addition, approximately 71% of former .trainees--who were working 

when the survey was taken--are still actively involved in rice 

research or production programs. 

While the project training approach was, initially considered 

to be less job specific and a more flexible approach to research 

training than was the on-the-job training approach used in the 

CIMMYT training program, trainees who returned home to-jobs 

other than those expected were much less likely to use their train

ing in the first year than those trainees who return homne to expected 

job assignments. In fact, these data for the IRRI research trainees 

closely parallel the CIMMYT find'ings, suggesting that the project 

approach is also job specific, but job specific in terms of experi

mental research. 
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In. corisidering the main educational objective associated wit4' 

the project'training apprqach (i. e. analysis'), it seemed quite consist

.ent to expect trainees'to continue working in experimental (analytical) 

research after returning home. -To verify this hypothesis, the work 

behavior of forrn'er trainees was examined to determine which types 

of research were being emphasized. As expected, more knowledge 

generating. types of research (field, laboratory and greenhouse-experi

ments) were being carried out -than research activities associated with 

the direct development of rice technology (agronomic field trials and 

genetic Crosses).
 

Another factor that was considered in determining the type of 

research being emphasized by IRRI research trainees was the form 

of research output. Since research papers are a primary output 

from knowledge generating types of experimental research, this 

factor was examined to further document research-worker behavior. 

First it was found that 106 research trainees had been able to pub

lish (or present) a total of 187 research papers based on their 
/ 

research work at IRRI. Second, trainees werle asked if they had 

been able to publish or present any research papers based on re

search conducted since returning home. In the two year period (1971

72) 130 former trainees produced 370 technical papers. Given the 

fMct that only 154 trainees indicated that they were actively engaged 

in rice research and production programs when the surv-, was taken 

and that-.on:ly another 5% of former trainees were working, in other 

crop research programs, it must be concluded that knowledge 

generating types of experimental research are heavily dominating
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the work behavior of forme4r IRRI research trainees.'
 

The results of the IRRI research training program appear to
 
J 

be very consistent with the educational objectives being pursued. 

Whether or not these consequences are intended or unanticipated is 

not perfectly clear. It does appear, -however, that research trainees 

are following the behavioral pattern being set by many of the senior 

scientists at IRRI. 

As mentioned earlier, several senior scientists distinguished 

IRRI as a "research institute, " rather than a crop improvement 

program. This distinction, the heavy emphasis on project research, 

and the volume of research publications resulting from this work, 

all indicate that considerable emphasis is being given to knowledge 

generating types of research. The point in making this observation 

is not to be critical of IRRI's research programs or to suggest that 

this is an improper orientation for the-institute itself. The 

point is to ascertain the impact and influence of this research 

orie-atation and normnative structure on the work behavior of research 

personnel in national programs. 

Before moving further into these issues and the implications 

of the IRRI research training approach with regard to helping solre 

serious institutional problems being faced by national rice research 

programs in many less developed countries, it is necessary to first 

understand the role and relationship of the rice production training 

program within IRRI's over-all institution building strategy. There

fore, the next chapter will provide a detailed examination of this 

program; then, in the last chapter, both training programs will 
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be considered together in assessing their impact on national rice 

research, and .production programs. 



CHAPTER VII.


THE IRRI RICE PRODUCTION TRAINING. PROGRAM 

Introduction 

By,1964 it was apparent that new high yielding rice technology 

would soon be available for use in the tropics. The next problem was 

to begin training production specialists (extension workers') so that 

they could competently demonstrate the use\ of modern rice tech

nology 'to agricultural producers and assist them in its adoption. 

During the first two years of the rice production training 

program, the focus was on training national rice .production special

irts. Realizing that a large number of production specialists would 

be needed in each country--many more than IRRI could possibly train 

at the institute--the training focus was shifted to "train the trainers." 

The*plan was for.these trainers to return home to set up in-service 

training programs for extension workers. It was expected-.tlat 

these tecond genev-,.tion trainees would become the rice production 

specialists who would directly assist local agricultural producers- in 

adopting the improved rice technology. Before moving into a detailed 

1For an-excellent descriptive summary of the development of 
the rice production ti,aining program, see: Vernon E. Ross, "The 
Evolution of the IRRI Rice Production Training Program. Paper
presented at the Annual Rice Research Conference at'the International 
Rice kesearch Institute, April 19-23, 1971. Note this paper is 
attached as Appendix 
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description of this training approach and the result achieved, the
 

,procedure will be to digress, briefly and outline the source of data
 

to be used in this analysis,
 

Note 2 
Methodological 

As was the case for the two preceding groups, the data to be
 

used in the following analysis was derived from a mail survey ques

tionnaire that was sent to nearly all former IRRI Rice Production 

Trainees. The criteria used irdetermining which trainees should 

be included in this study was that the-former..participant be back home 

on the job at least six months and that his training be moi:iithari-two 

months in length. Since the regular training programs for rice 

production trainees have been either 6 or 12 months in length, all
 

rice production trainees from less developed countries, through the
 

year 1971, were included in the survey,
/ 
Names and addresses of'former trainees were obtained from
 

the Rice Production Training Office. It was determined that 201
 

participants should be inicluded in the study. Of this group IRRI did
 

not have addresses for 6 trainees, and it was subsequently learned that 

3 trainees were deceased. Furthermore, after sending out the ques

tionnaires, 8 were returned in cases where the tiainee had moved and 

had left no forwarding address. Therefore, of the 201 trainees who 

4For a more detailed description of the research Anethodology 
employed in this study, including copLes of the data collection instru
.ments, please see the attached appendix entitled: Summary of 
Research Methodology. 
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had. participated in this program, 184 individuals were assumed to 

have received the questionnaire. Of this group, 153 trainees com

pleted and returned the questionnaires resulting in a response rate 

of 83. 2%, or the highest response rate of the three groups. How

ever, of the 153 questionnaires received, three were received ,too 

late to be included in the analysis. Two respondents were IRRI 

research trainees after completing their rice productrion training; 

so, they were included in the analysis of the research group. 

Therefore, a total of 148 respondents are actually used in the evalu

ation and analysis of this particular program. 

During the 7 training years included in this study, IRRI has 

trained rice production trainees from 24 different less developed 

countries. The following table presents the number of trainees and 

respondents from each of these countries. 

Although the first rice production training program had only 

5 participants, IRRI has gradually increased the class size 

to an average of 35 trainees for the annual 6 month training program. 

The following table indicates the number of rice production trainees 

and respondents completing their training by year. 

With this introduction to the number of trainees and 

respondents included in the rice production training program, 

the discussion will move ahead and consider the training approach 

being used in this program. The procedure to be followed in study

ing this approach will be the same as that used in the analysis of the 

other two training programs in that the training experience will be 

divided into the three stages of training (as discussed in Chapter II). 
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TA BLE VII- 1-.-

Number .ofRice Production. Trainees & R.espondents by Country 

Number of:
 

Country Trainees Respondents 

Japan 1 i
 

Korea 2 2
 

Fiji Islands 5 5
 

Philippine- 65 '47
 

Malaysia 3 2 

Indonesia 19 15
 

--South Yietnam' 10 7 

Khymer Republic . 2 - 1 

Laos. .8 6 

Thailand 9 7 

Burma 6 4 

Bangladesh 4' 2 

India 23 20 

Sri Lanka 22 20 

Pakistan 9 7 

Nepal 2 0 

Iraq 1 1 

Afghanistan 1 0 

Tanzania 2 2
 

Kenya 1:. 0
 

Sierra Leone 1 1
 

Ghana 1 1
 

Nigeria 2 1
 

Sudan 2 1
 

Totals 201 153
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TABLE VII-2 

Number of IRRI Rice Production Trainees and Respondents 
(from less developed countries) By Year 

Number of: 

Ye.ar Trainees Respondents 

1964 (six nonth program) 5 4 

1965 (twelve month program) 5 5 

1966 (si'/. month program) 4 0 

1966 (twelve month program) 23 15 

1967 (six month program) 32 22 

1968 " " 3.1 24 

1969 " " 34 28 

1f970 " 33 24 

1971 ,1 i" 34 31 

Totals 201* 153 

Note: During the program years of 1967-70, eight additional 
trainees (citizens of the' United States) participated in the rice 
production training program. 

These stages are: (1) pretraining, (2) trailning, and (3) post-training. 

The procedures and objectives associated with each stage-of the 

training process will be discussed and survey.data presented to 

further document these activities. The final sections will deal 

with the use of training on the job after returning home and an 

analysis of those factors influencing the use of training and work 

performance. 
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Pretraining 

The pretraining period, includes the application and selection 

process. Where the institute has entered into a formal cooperative 

agreement with a national government, the institute frequently works 

through its local representative to identify and assess technical man

power deficiencies and to work with national program leaders in 

screening and recomrnending individuals for the rice production 

training program. 

In cases where IRRI does not have a local representative, 

potential trainees may (1) be identified by IRRI officials visiting 

rice production programs in a particilar country; (2) be recommended 

by an official of another inter.iatiomna, agency; (3) be recommended to 

IRRI by a national government; or (4, potential trainees may apply 

directly to IRRI. 

Selection Criteria and Procedures 

Generally the procedures followed and the criteria used in 

the selection of rice production trainees are the same as those used 

3for research trainees with a few minor differences. The first 

difference reflects the fact that rice production Lraining is a 

formally organized program (apart from IRRI's on-going research 

programs) that is limited to a maximum of 35 trainees per course. 

Because of this limitation and the demand for this type of training, 

3 See pages 211- 13 for a description of the general procedures 
and qualifications used in the selection of IRRI trainees. 
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only the best qualified candidates from each nation are accepted. 

Second, in cases where the best qualified candidates from certain 

countries do not have the required B.S. degree, this selection 

criterion is relaxed. Third, while the program is primarily design

ed for extension specialists in rice production, some IR.RI repre

sentatives nominate research workers for this type of training. 

While it was not possible to learn first hand why these research 

nominations are made, the apparent behavioral objective being 

sought is to provide these research workeTs with direct and. 

practical experience in grqwing a rice crop using modern, high 

yielding technology. 

Selection Criteria Used in National Programs 

As discussed earlier, there was considerable concern 

expressed by officials at one center to learn more about the selec

tiLn criteria ,nd procedures used in national programs and to 

determine if and to what extent these factors affected the use of, 

training and work performance of former trainees aft/er returning 

home. Therefore, rice production trainees were asked to assess 

the, importance of a number of differeht factors that may have been 

instrumental in their selection. 

The perceived imp6rtance of different factors in the selection 

of rice production trainees closely follov the results found in the IRRI 

research training group. As expected trainees most frequently men

tioned that they needed the training to do their job more effectively. 

Educational qualification and language ability were next, with more 
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TABLE VII-3 

Assessed Level of Importance of Specific Factors Used 
in the Selection of IRRI Rice Production Trainees 

Level of Importance: JN=148) 

Very Somewhat Not Don't Know 
Factors Important Important Important or N.A. 

Needed the training to 
do my job more 
effectively 

80.5% 
(107) 

16.5%6 
(22) 

3. 0% 
(4) (15) 

Educational 51.5% 45.5% 3.0% 
Qualifications (69) (61) (4) (14) 

Language Ability 53.2% 38.1% 8.7% 
(English) (67) (48) (11) (22) 

Member of an accelerated 
rice improvement 43.0% 36.0% 2 1. 0% 
program (49) (41) (24) (34) 

Seniority--next 
for training 

in line 19. 5%-
(24) 

36. 6% 
(45) 

43. 9% 
(54) (25) 

Good Relations with
 
Officials in His 10. 9% 22. 7% 66.4%
 
Organization (12) (2 5)" (73) (38)
 

Good Relationo with
 
Local IRRI 10.00 12. 0% 78.0%
 
Reptesentative (10) (12) (78) (48)
 

than 90% of the respondents placing somerimportance on the se two
 

factors. Rice production trainees, like the IRRI research group, 

mentioned seniority much less frequently as being an important 

factor in their s~1ection, than wa's the case with the CIMMYT wheat 

training group (see page 109). 

While other types of selection criteria, such as personal 

qualities and intellectual ability,may be identified through field 

interviews, these characteristics could not be measured and 
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presented in a study of this type. It is possible, however, to present 

some other types of quantitative data which will help to give a descrip

tive profile of those production trainees that are being selected for 

training at IRRI. 

IRRI Rice Production Trainee Profile 

The mean age of rice production trainees when entering the 

training program was 32.4 years. Of the 148 respondents ircluded 

in this study, all but two trainees were males. 

The educational prerequisites to enter any of IRR.I's training . 

programs are quite explicit (i.e. a B.S. degree is required). How

ever, as mentioned earlier, for rice production trainees from 

certain countries, this degree requirement is relaxed. The follow

ing table indicates the number and percent of trainees at each educa

tional level at the time of acceptance into the rice production training 

program. 

Trainees were asked several questions to ascertain their level 

of contact with rural life and agricultural production while growing up. 

First trainees were asked to describe the place where they lived most 

of the time until they were 12 years of age. 

Next trainees were asked to give their father's occupation or 

profession, to determine how many trainees came from farm families. 

Finally respondents were asked to indicate if the source of 

their families, income, .when they were growing up, was mainly from 

agricultural sources; and, if so, to indicate the primary source of that 

income. 
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T ABLE VII-4 

Highest Educational Level Attained by IRRI Rice Production 
Trainees Prior to Entering the Teaining Program 

Highest Educational Level Attained N 

Less than B.S. Degree 32 

B.S. Degree or-Equivalent 93 65.0% 

M.S. Degree or Equivalent 16 11. 2%
 

Ph.D. Degree 2 1.4%
 

Total 143 100. 0 0
 

Number not responding 5
 

*Most of these respondents held Agricultural School Diplomas,
 

which represents 2-3 years of post-secondary school training
 
in agriculture.
 

TABLE VII-5 

Place Where IRRI Rice Production Trainees Lived Until 
12 Years of Age 

Place N __ 

Rural 114 77.0% 

Urban 34, 23.0% 

Totals 148 100.0% 

Number not responding 0 

While an agricultural background has not been used as a 

selection criterion for rice production trainees, this group has the 

sitrongest rural/agricultural background of the three trainee groups 

included in this study. Seventy-seven percent of thl jrainees grew 

up in rural areas and 45% of the fathers of rice production trainees 
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TABLENVII.-6
 

Occupation of the Fathers of IRRI Rice Production Trainees
 

Occupation N % 

Farmer or farm worker 62 43. 7%: 

Agriculturist (research or extension 
worker) 3 2.1%.. 

University Educator 1 0.70 

Elementary or Secondary Teacher 20 14. 1% 

Profession (Medicine, Law, etc.) 6 4.2% 

Government Civil Servant 18 12..7% 

Industry (Including the trades) 8 5.6% 

Business 18 12.7% 

Other (e. g. military 6 4.2% 

Totals 142 100.0% 

Number not responding 6 

were directly engaged in agricultural work. In addition, fifty-five 

percent of the respondents indicated that their families had derived 

the main source of their income from agricultural sources. 

All &RI rice production trainees were working immediately 

prior to entering the training program, except for three trainees 

who were students. Of those rice production trainees who were 

working, 33 respondents (2Z. 8) indicated that they had been working 

only with rice, with another 96 participants (66. 2%) having worked 

with rice and other crops. Sixteen trainees (11. 0%) said that they 

were not working with rice before coming to the training program. 

Three students did not respond to this question. 
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TA:BLE VII-7 

Main Source of Family Income When IRRI Rice Production 
Train s Were Growing Up 

Main Source of Family Income N 

Family owned and ,rented land 20 13.7% 

Family owned and cultivated land 52 35. 6% 

Family rented or share-cropped land 6 4.1% 

Family members worked as agricultural 
laborers 2 1.4% 

Other sources of agricultural income 1 - 0.7% 

Sub-total (agricultural sources) 81 55.5% 

Non-agricultural Sources 65 44.576 

Grand Total 146 100.0% 

Number not responding 2 

Next trainees were asked to indicate the type of organization 

they had been working for prior to entering the training program. 

TABLE VII-8 

type eOrganization IRRI Rice Production Trainees 

Were Working for When Selected 

Type of Organization N 9 

Government Research Organization 30 20. 3% 

Government Extension Service 80 54. 1% 

Agricultural College or University 23 15. 50 

Company or business 5 3.4% 

Other 7 4.77% 

Student.. 3 2.0% 

Totals 148 100.0%
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Trainees were asked how many years they had been working for 

their work organization, prior to being selected for the traiining program. 

While one respondent had worked 26 years before. coming to IRRI for the 

production training program, the mean number of years on the job was 

7.3 yqars. Next trainees were asked to describe the main type of 

work that they were engaged in prior to coming to the training 

program. 

TABLE VII-9 

Main Type of Work IRRI Rice Production Trainees Were' 
Engaged in Prior to Coming to the Training Program 

Main Type of Work N 

Mainly Administrative Work 10 7.2% 

Mainly Field Research.Wor, 31 22.3% 

Mainly Laboratory/Greenhouse Research 4 2.9% 

Mainly Field Extension 73 52.5% 

Mainly Teaching " 21 15. 1% 

Totals 139 100. 0% 

Some Combination of the Above Types 6 

Number not responding (students) 3 

These data reflect that only about one-half of the respondents 

were actively engaged in field extension work prior to entering the 

training program, but that an additional 22% of the respondents were 

engaged in field 
I 
research work. Somewhat unexpected was the fact 

that 15% of the trainees were mainly engaged in teaching, most at, 

agricultural colleges, before coming to IRRI. The size of this group 



300 

will be important when the "train the trainer" data are analyzed later 

in this chapter. 

To summarize, it appears that IRRI is accepting a relatively 

experienced but diverse group of trainees into its rice production 

training programs. While the stated objective of the training-pro

gram is to "train the trainers" of rice production specialists (pre

sumably in national extension organizations), it appears that national 

programs and IRRI represqntatives do not reflect this rather narrow 

behavioral objective when nominating candidates. While the investiga

tor has no empirical data to support the proposition, from talking with 

IRRI staff members and other individuals familiar with the program, 

it appears that candidates were nominated for the rice production 

training program more on the basis of the type of training offered 

(i. e. the subject matter content in rice production), rather than 

from the more specific behavioral objective of establishing in

service training programs in each national extension program. 

The next sectionwill deal with the actual training itself, 

focusing on the specific objectives and methodology of the program. 

This descriptive material will be foJiz-wed by a general evaluation of 

the rice production training progrann by the respondents from the 

perspective of their job situation after returning home. 

Training 

The IRRI Rice Production Training Program is generally 

associated with the behavioral objective of "training the trainers" 

of rice production apecialists. While training trainers is one important 
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behavioral objective of the programi it is by no means the dnly one. 

The Lecture Syllabus for the 1971 Rice Production Spe'ciailist Course 

provides a rather clear list of the types of behavioral objectives 

being sought by this training program (IRRI, 1971b, p. 4): 

The IRRI Rice Production Specialist Course is designed 
to develop the trainees, after a period of six months to 
be able to: 

1. 	 Recognize and solve the problems of rice production; 

2. 	 Conduct scientifically designed applied research 
enabling them to adjust the package of practices to 
local conditions; 

3. 	 Develop and execute efficient extension programs; 

4. 	 Recognize and apply the important principles of 
communications to train extension workers and 
farmers in te new rice technology; and 

5. 	 Recognize and apply the important concepts of rice 
science. 

In attempting to achieve these specific behavioral objectives, 

the rice production training program isdi-ided into two distinctly 

different, but well integrated parts. First there is classroom 

instruction that focuses on specific cognitive objectives that are 

directly related to the use of modern rice technology. This 

formalized training occupies about 50% of the total training time. 

The other half of the training is spent in field practice (cognitive 

and psychomotor objectives)--where trainees (1) actually grow a 

rice crop using the most advanced technology available in the tropics 

and () learn to conduct replicated applied research trials, whereby 

the trainee can adapt this advanced technology to the local growing 

conditions in his own country. While affective objectives are not 
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explicitly-mentioned in IRRI's training materials, the investigator 

found--in talking with Vernon E. Ross, Director of the Rice Pro

duction Training Program--that certain types of attitudinal objectives 

are considered important, particularly in connection with the field 

practice training. The following sections will consider the two main 

parts cof' the rice production training in more detail, focusing on the 

training objectives and methodology associated with both parts. 

Cognitive Objectives 

During the first day at IRRI, rice production trainees are 

given a diagnostic skill and identification test. The purpose of the 

test is threefold. First to establish a benchmark score for each 

trainee when he enters the program which measures his ability to 

identify all types of rice production problems, such as: fertilizer 

deficiency symptoms, common rice diseases, pests and insects that 

attack rice plants, as well as many agri-chemicals that may be 

needed in improved-rice production. The second purpose, since 

most trainees only identify 20-50% of the test items correctly 

(Byrnes, 1967, pp. 2-5), is to quickly and dramatically demonstrate 

to each trainee that he has much to learn about rice production and 

theproblems' that affect yields. Finally the third purpose, which is 

accomplished after the trainee successfully retakes °the test just piror 

to leaving the training program, is to give the trainee increased con

fidence that he can (1) diagnose rice problems correctly and 

(2) provide farmers with appropriate technical information that 

will help solve these production problems. 
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. Diagnostic skill training has been-given considerable attention 

in the short term training programs that IRRI has conducted in the 

past (trainees from these two week programs are not included in this 

study) and in the training programs returning trainees are expected, 

to conduct in their home country programs. While the ability to 

identify (recall the name) different rice production problems and 

materials is certainly a prerequisite for rice production workers, 

this ability -,epresentsthe lowest level of tnderstanding within the 

cognitive domain. Clearly the ability of some trainees to increase. 

their diagnostic test scores from 15-20% to 70-80% in .5 days (Byrnes, 

1967, Table 1) represents a rather dramatic, but superficial increase 

in knowledge about rice production problems.. While this training 

represents much of the content of short term training programs, it 

represents only the introduction to the'6 month training program. 

In the rice production (specialist) training program, that this study 

is directly concerned about, trainees are expected to develop a much 

deeper understanding of these different problems through a series, of 

well lanned lectures, discussions and direct field experience (which 

will be discussed later under psychomotor objectives). 

Throughout the 6 month training program, trainees receive 

instruction in the classroom that is designed to impart knowledge 

and technical information about all aspects of rice production as 

well as information about communication, teaching and extension 

methods, and information on the economics of rice production,

agricultural development, etc. In total about 150 formal class

room presentations ar,- made by members of the IRRI research 
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staff as well as by faculty members at the. University of Philippines 

College of Agriculture. 

The approach used throughout the training program is for the 

person in charge of each training section (both classroom or field 

practice) to have clear behavioral objectives. that he expects trainees 

to be able to accomplish after completing the training session. 

Therefore, at the beginning of the Lecture Syllabus, most instructors 

presenting lecture/discuss'ion sessions list the cognitive objectives 

4
they hope to accomplish. By doing a content analysis of these 

educational objectives, it was found that approximately 40% of the 

objectives focused on knowledge recall, 47% on knowledge compre

hension, 11% on the application of knowledge and 2% on analysis. 

Since most lectures deal with the current state of knowledge 

in each technical sub-discipline associated with rice production (for 

example: virus diseases of rice, the genetics of insect resistance in 

rice, mineral nutrition of the rice plant, etc.), it is obvious that each 

topic must be covered rather superficially and be limited to the main 

points of importance. This accounts for the heavy emphasis on the 

educational objectives of knowledge comprehension and recall. 

Basically the goal is to provid.e trainees with the most authoritative 

and up-to-date technical information and knowledge about rice pro
5 

duction irl the tropics that is available anywhere in the world today. 

4See IRRI, Rice Production Specialist Course Lecture 
Syllabus, Vol. 1, 1971, pp. 6-36. 

5 It should be noted that in addition to providing trainees with 

detailed lecture materials, training manuals, research papers and 
other written materials, IRRI is considering making color video 
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Psychomotor/Cognitive Objectives 

One criticism that has frequently been made about extension 

workers (and research workers) is that they do not have the basic 

skills associated with growing a rice crop. Without this ability, it 

is unlikely that extension agents will be able to convince agricultural 

producers to use new improved technology. Byrnes summarizes the 

argument by saying, "It is difficult for one to teach what he does not 

know.!" (Byrnes, 1967, p. 2). I 

To insure that each trainee can grow a rice crop, using high 

yielding technology, IRRI has set aside part of its experimental farm 

for use by rice 'production trainees. Each trainee, individually or in 

small groups, is responsible for successfully learning and carrying 
f 

out each skill associated with producing a crop of rice. 'To add a 

little interest and enthusiasm in this particular field exercise, 

trainees sometimes pit their production recommendations against 

other members of the training group. During the growing season 

and at harvest time, production records are carefully kept to deter

mine which trainees are able to produce the highest yields, while keep

-ing their production costs low. This competitive teaching technique 

encourages trainees to think through their production recommendations, 

taking into account all the factors that a rice farmer must face, before 

actually trying out these practices in the field. 

(Footnote 5 continued) tapes of these training activities that-would 
make this knowledge and technical information available to training 
programs in other countries. 
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Introducing improved technology to small scale agricultural 

producers frequently increases the economic risk (at least perceived, 

if not real) faced by adopters. The reason for this increased risk is 

that in most cases the improved technology requires the use of 

capital inputs. To obtain these inputs agricultural producers 

frequently need to obtain production loans. To get these loans, 

however, they may be required to put up their land as collateral. 

If the new technology fails to produce the expected additional output, 

the peasant faces default on his loan and loss of his land. Therefore, 

before a new package of practices is extended to farmers, it must be 

carefully developed and well tested. To do this requires the exten

sive use of replicated applied re'search trials, carried out under 

farmer conditions and irn, farmer's fields. 

Production trainees at IRRI learn the latest information 

about new production technology; butthis technology has been 

developed under the growing conditions that are found in one region 

of the Philippines where the rice institute is located. A package of 

practices that works well for agricultural producers in this region 

may be somewhat inapprupriate for another rice growing region in 

the Philippines or for conditions found in other countries. Or, as 
pointed out ii the chapter,. production technology is considered 

to be "location specific" and must be adapted to fit local grow.ing.--.. 

conditions given the availability of inputs and the economic situation 

(factor costs and price structure) faced by producers. 

To enable production trainees to adapt this high yielding 

production technology that has been developed' by IRRI and to meet 
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the 	growth environments of their own regions, trainees are given 

extensive training in conducting applied research trials. Again, as 

was the case with the high yielding production plots, each trainee is 

responsible for designing, conducting and reporting on at least three 

applied research trials. The following is a list of applied research 

trials grown by the 1971 training group (LRRI, RPTP Project Review, 

1972, p. 6). 

I. 	Stand Establishment Applied Research Trial (SEART) 
2. 	 Growth Stages 
3. Display Plot of IR22
 
.4. Production Plot of IR 127-80-1-10
 
5. 	 Zero Tillage of Rice 
6. 	 Farmers Evaluation of New-Selections Applied 

Research Trial (FENSART)
7. 	 International Rice Variety Display Plot 
8. 	 Mini-Kit Rice Variety Applied Research Trial 
9. 	 Growth Stages Dirplay Plot 

10. IRRI New Selections Applied Research Trial 
11. IR24 Production Plot - Row Sown 
12. Granular Herbicide Applied Research Trial (GHART) 
13. Management Levels '(4) Applied Research Trial 
14. Tungro Virus Control Project (TVCP) 
15. IR24 and C4-63 G - Production Plots 
16. Farmers Fertilizer Management 
17. Variety x Spacing 
18. Production Plot Project 
19. Nitrogen x Variety Applied Research Trial (NVART) 
20. Furadan Insect Control Applied Research Trial 

(FI .ART)
 
21. Insect Control Applied Research Trial (IC ART) 
22. Insect Control Display Plot (ICDIP) 
23. IRS, IR 1154-243 and IR 1561-156-2 Production Plots 

Cognitive/ Affective Objective3
 

To prepare trainees for-their expected role as trainers in 

their national programs - -or as extension workers dealing directly 

with agricultural producers, the training prograJm includes lectures 

and practical training on communication in general and on teaching 
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and extension techniques in particular. Trainees are taught to gear 

their teaching, training and extension activities to specific behavioral 

objectives in the same manner as is done in the IkRI rice production 

training program. 

Classroom instruction is followed by practical training in the 

use of these different communication skills. During the latter part 

of the course, each trainee is required to plan a two week training 

program for village level extension workers--just as he would expect 

to carry it out in his home country. Then these plans are integrated 

and trainees, as a group, actually conduct a two week training pro

gram for Philippino farm management technicians (extension work

ers). Each trainee is responsible for actually handling a one-half 

day session, during which he presents the appropriate technical 

material for the short course trainee and,where appropriate, 

demonstrates and supervises any skill training (field practice) that 

would be associated with his session. IRRI trainees, therefore, 

have a chance to gain some practical experience in actually organiz

ing a training program and in practice tea'ching before returning 

home. 

Training Methodology and Organization 

The rice production course is synchroni ked with the wet rice 

growing season and starts around the first week of June each year 

and continues through the end of November. Since the different 

training methodologies used in this program were included as part 

of the discussion on educational objectives in the preceding section, 
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this section will be used to make a few additional observations about 

the organization of the program. 

The rice production training program appears to make good 

use of different educational methods that are well suited to the differ

ent behavioral objectives being sought by the IRRI staff. In addition, 

these different methods are fully integrated and logically structured 

within the overall program, so that, for example, classroom instruc

t'ion on a particular subject is coordinated with practical training in 

the field. While the program may have lacked careful organization 

in earlier years (Castro, 1972, pp. 51-52), more recently the pro

gram has become so well organized that trainees know tentatively at 

the beginning of the program and specifically at tlhe beginning of each 

week, what lectures and field activities will be covered each day, as 

6'well as when assignments will be due, examinations held, etc. 

The stress in all of the practical training activities is on 

"learning by doing. " Each trainee must learn and develop sufficient 

ski.ll competency in each production or appJied research skill to be 

able to successfully carry out the required field assignments. Thus 

'trainees move beyond merely,talking about the new production tech

nology and -the relevant field skills and practices, but are able to 

actually get into a rice paddy and demonstrate these. skills and tech

niques to farmers or other extension workers. 
/ 

6 See the Tentative Program' Schedule in the 1971 
Rice Production Specialists Course Lecture Syllabus, Vol. I, 
25 pages.) 
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Conclusions 

The rice production training program originally focused on 

training rice production specialists who could extend improved rice 

technology from the research station to agricultural producers. It 

soon became apparent, however, that IRRI did not have the resources 

or capability to train the numbers of rice production specialists that 

would be needed in each national program. Therefore, in 1967 the 

overall behavioral objective of the program was changed to that of 

"training the trainers" of rice production specialists. These trainers 

in .turn were to return h6me and establish in-service training programs 

for both village level extension workers and for farmers. In 1970 the 

course content of the program was substantially modified to reflect 

IRRI's intention to train trainers. 

While communication skill training now reflects the behavioral 

objective of training trainers, the actual technicaltraining portion of 

the program has not changed significantly, except that the rice tech

nology continues to improve and the technical content of the course 

reflects these changes. Classroom instruction (cognitive objectives) 

is well integrated with the field practice (cognitive/psychomotor 

objectives) portions of the training,and trainees emerge from the 

program with the most up-to-date information on improved rice 

technology for the tropics with the skills and confidence ato grow 

rice crop using this improved technology. In addition, they have the 

necessary applied research skills to test and adapt this improved 

technology to the growing conditions that are faced by agricultural 

producers in their home countries and iegions. 
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Prior to moving on to the next section of this study, it should 

be noted that the investigator had little direct contact with this parti

cular training program and most of these observations have been 

synthesized from secondary sources and from discussions with the 

director of the rice production training program. Therefore, it is 

possible that certain other important points may have been inadvert

antly omitted. In order toprovide the reader with the supplemental 

information on this training program, a copy of Vernon E. Ross' 

paper "The Evolution of the IRRI Rice Production Training Program" 

has been included in the appendix of this thesis. 

Trainee Feedback on Training Program 

The trainees selected for IRiI's rice production training 

program represent diverse organizational backgrounds and were 

involved in widely differing job assignments prior to entering the 

training program (see section on ride production trainee profile). 

In spite of these differences, IRRI gives. each trainee solid technical 

training and prepares each trainee to dornmunicate this technical 

information and these production skills to other rice production 

workers in the national program and 'tofarmers. This next section 

will present empirical data based on how trainees assessed various 

aspects of the training they received at IRRI. 

Adequacy of Pre-arrival Information 

Trainees were asked to assess the adequacy of their informa

tion about the training program before coming to the training site. 
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Of the 144 trainees who responded to this question, 26 respondents 

(18. 1%) indicated that the information was very adequate; 58 trainees 

(40. 3%) said the information was somewhat adequate; 38 trainees 

(26.4%) said it was somewhat inadequate and 22 trainees (15.3/) 

said the pre-arrival information was very inadequate. Next trainees 

were asked indicate which of several types of information they had 

received prior to their departure from their home country. With 

about 42% of the respondents indicating that their pre-arrival informa

tion was inadequate, this would suggest that IR RI should carefully. 

examine its current procedures of informing candidates about the 

training program. To determine which types of information are 

curt-ently being received by trainees, respondents were asked to 

check from a list the types of materials and information received 

before their departure." 

TABLE VII-10 

Types of Information Received by I.RI Rice.Iprodictiop. 
Trainees Before Coming to the Training Site: N 148 

Types qf.Inforpation Rete~ved .N .N 

'Specific objectives.oj the technical 
training program 65 43.9% 

Outline of the proposed plan for the 
technical. tr?.ining . . ., 55 ,,. .37.2% 

IRRIadministrative, policies and ... 

regulations for trainees 43 29. 1% 

Relationship betwkeen the objectives of
 
the technical training program and the..
 
national rice research program " 74 50.0%
 

Information about the Philippines (N=103) 40 38.8%
 

Trainees not receiving any information 29 19.6%
 

http:objectives.oj
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These data indicate :that about 20% of rice production trainees 

are not receiving any pre-arrival information;and, for those trainees 

who do receive information, there does not appear to be any con

sistency as to the t'rpe of information received. Since IRRI does 

not provide production trainees with much descriptive written 

information about the program, it is likely that trainees are 

receiving information about individuals with both first and second 

hand knowledge about the program. Givenvthe on-going continuity 

of the program and the availability of excellent informational ser

vices at IRRI, this is one deficiency that could probably be resolved 

quickly and easily with a descriptive booklet on the program. 

From the information received in the preceding table, a 

scale was developed to quantitatively measure the total amount of 

information received by each trainee and to differentiate among 

trainees as to the amount of information received. The mean of' 

this scale for IRRI rice production trainees was 1. 9 types of 

information received, -the sayne as for the research group. 

It was expected that as the program became better organized, 

'trainees would receive more complete pre-arr~val information; but, 

an analysis .of the data showed that there was little dirference between 

years in terms of the amount of information received by trainees. 

Again this would probably reflect the fact that trainees are still 

receiving most of their information about the program from varied 

and 'indirect sources. 

To find out whe-re pre-ar'rival information was coming from, 

trainees were asked to indicate the best source of information about 
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the training program before their departure. Of those trainees 

responding, 35% indicated that either their supervisor or some 

other official in their work organization was their best source of 

information, with about 30%mentioning an IRRI official or represent

ative. Former trainees were mentioned by 15% of respondents as 

being their best source of information, with the remainder of trainees 

mentioning the training brochure (5%) and officials in sever?-different 

international organizations (15%) as their best source of information. 

Trainees' Reaction to the Actual Training Program 

First trainees were asked to indicale how they found the level 

of the training program, considering their previous background and 

experience. Since trainees with some;¢hat diverse levels of training 

are accepted into the training program, which offers a uniform 

course of study, it was anticipated that the level of training may 

be a little low for those trainees with more advanced training. 

Approximately 20% of the respondents found the level of the training 

too elementary for their previous background and experience while 

76% of the trainees indicated that the level was about right for them. 

The other 4% of the respondents classified the training as too diffi

cult. In addition, it was found that trainees entering the training 

program with higher levels of education (M.S. and Ph.D. degree 

level) were more inclined to assess the program as too elementary 

compared with those trainees with lower levels of education (statis

tically significant at the .05 level). 

This finding raises a question as to whether or not M. S. 

and Ph. D. level participants belong in this particular training 
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TABLE VII-11 

IRRI Rice- Production Trainees' Assessment'of the Level 
of Training by Educational Level When.Entering the Program 

Level of the Training Was: 

Previou's Educational 
Level 

Too 
Elementary 

About 
Right 

Too 
Difficult Total 

Less than B.S. degree 5 25 2 32 

B.S..degree 14 75 4 93 

M.S. or Ph.D. degree 9 9 , 18 

Totals' 28 109 6 143 

Number not responding 5
 

7 
X 9.46 with 4 df (P .0506, *) 

program, given the train-the-trainer focus. Since research workers 

generally tend to have higher educational levels than extension work

ers and given the fact that about 2076 of the rice production trainees 

are research workers, a second tabulation was made to determine 

if, in fact, it was primarily research workers that were assessing 

the training as being too elementary. 

Tiese data indicate that the type of work trainees. were doing 

prior to entering the training program has no apparent effect on how 

participants found the level of training. In particular, research 

workers were no more likely to assess the training as being too 

elementary than were field extension workers. Therefore, these 

findings lead to the conclusion that previous educational level is the 

7
 
See footnote--.pn page 142 for an explanation of the statistical 

notations associated with this chi-square test of significance. 

http:footnote--.pn
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TABLE VII-12 

IRRI Rice Production TraineesI Assessment of the Level 
of Training by the Type of Work the -Trainee was Engaged 

in Prior to Entering the Training Program 

Level of the Training Was:
 

Previous Type of Work Too About Too
 
Trainee Engaged In Elementary Right Difficult Total
 

Mainly Administrative -- 100.0% -- 100.0% 
Work (0) (10) (0) (10) 

Mainly Field Research 19.4% 77.4% 3.2% 100.0% 
(6) (24) (1) (31) 

Mainly Laboratory or -- 100.0 - 100.0% 
Greenhouse Research (0) (4) (0) (4) 

Mainly Field Extension 23.3% 69. % 6.9% 100.0% 
(17) (51) •(5) (73) 

19. 1% 80.9% -- 100.0%Mainly Teaching 
(4) (17) (0) (21) 

.Combination of Two or 16.7% 83. 3% -- 100.0% 

More of the Above (1) (5) (0) (6) 

Total 19.3% 76.6% 4.17 100.07 
(28) (111) (6) (145)
 

Number not responding 


more important factor in explaining how trainees assess the level of 

difficulty of the rice production training program. 

Next trainees were asked if the balance between theoretical 

instruction and practical training was about right. Sixteen respond

ents (11.0%) found the training, too theoretical, 109 trainees (75.276) 

said the balance was about right and 20 respondents (13.8%o) said they 

thought the training was too practical. Three individuals failed to 

respond to this question. These responses indicate that the rice 

production training program has. a fairly good balance between 

3 
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theoretical (classroom instruction) and practical (field practice) 

tr.aining. 

Then trainees were asked if the technical skills and techniques 

they learned at IRRI were appropriate for the jobs to which they 

expected to return. 

TABLE VII-13 

Appropriateness of Technical Skill Training for IRRI 
Rice Production Trainees* 

Technical Skills Were N __ 

Very Appropriate 100 68.0% 

Somewhat Appropriate .41 27.9% 

Inappropriate 6 4. 1% 

Totals 147 100. 0/0 

Number not responding 1 

It appears from the trainees' assessment of the technical skills and 

techniques taught during the training program that ihey were 

generally quite appropriate for the jobr! t which they expected to 

return. 

Trainees were also asked to assess the level of skill 

competency that they had time to achieve while in the training 

program. Since it was found that CIMMYT wheat trainees with 

more advanced educational backgrounds achieved a higher level 

of skill competence than trainees with less education, this same 

relationship was tested for the rice production trainees. 
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TABLE VII-14 

Skill Competence Achieved by IRRI Rice Production
 
Trainees by Previous Educational Level
 

Became 

Familiar Learned Mastered 
with the the the 

Previous Education Level Skills Skills Skills Total 

Less than B.S. degree 8 12 12 32 

B.S. degree 14 45 33 

M.S. degree or higher 4 5 7 16 

Totals 26 62 52 140 

Number not responding 8
 

X= 1.86 with 4 df (P=. 7620 n. s.) 

The IRRI rice production trainees developed fairly high levels 

of (self-assessed) skill competence -'-.'h 37. 1% indicating that they 

had mastered the skills, 44. 3% indicating that they had learned the 

skills and 18.6% indicating that they had only become familiar with 

the skills. It should be pointed out that a higher proportion of rice 

production trainees indicated that they had mastered the okills taught, 

8 
than was found in the CIMMYT grotup. This finding would be consistent 

with the relationship established earlier in Chapter IV about the CIMMYT 

trairing that linked previous educational level with the level of skill 

competency achieved. In that case, CIMMYT trainees with higher 

educational backgrounds developed higher, lqvels of skill competency 

8 For the CIMMYT group- 29. 7% of the respondents indicated 
that they had mastered the s.kills, 53. 1% had learned the skills and 
17.2% had become familiar with the skills. 
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that trainees with lower levels of education (statistically significant 

at the .01 level). This relationshio1 however, was not found in the 

case of rice production trainees (see X value in Table VII-13 

above). These findings considered together, suggest that skill 

training within the CIMMYT program is somewhat more difficult 

(at least for CIMMYT trainees) than are rice production skills for 

IRRIrice production trainees. It is possible to infer from this con

clusion that the type and depth of skill training within the rice produc

tion training program is most appropriate for the types of trainees 

presently being selected for this particular training program. 

Next, trainees rated the adequacy of supervision and 

direction given by the senior staff. To determine if there had been 

any perceived changes by trainees as to the adequacy of senior staff 

supervision over time, these data were tabulated by the year when 

the training was received. 

The majority of rice production trainees assess senior staff 

supervision and direction as being adequate; 55. 1%of former 

trainees assessing itas very adequate, 32. 7% assessing it as 

somewhat adequate and only 12. 2% indicating that senior staff 

direction and support was less than adequate. The year 1969 was 

a transitional year in the leadership of the rice production training 

program and the data reflect the settling in problems that can be 

expected to occur when there is insufficient overlap between incoming 

and departing training directors. 

Trainees were asked'to rate the appropriateness of the technical 

skills that they received at IRRI, in regard to the job to which they 
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TABLE VII-15 

Adequacy of Senior Staff Supervision and Direction' by 
the Year When the Training was Received for IRRI 

Rice Production Trainees 

Senior Staff Supervision & Direction Was: 

Years Training Received 
Less than 
Adequate 

Somewhat 
Adequate 

Very 
Adequate Total 

1964-66 7 8 

1967 4 5 21 30 

1968 4 , 6 19 29 

1969 5 13. 8 26 

1970 2 9 12 23 

1971 2 14 14 30 

Totals 18- 47 81 146 

Number not responding' 2 

X= 13.93 with 10 df (P .1762, n.s.) 

expected to return. Respondents were generally very satisfied in that 

100 trainees (68.0%) felt the skills were very appropriate; with another 

41 respondents (27. 9%) indicating that the skills were somewhat appro-z / 

priate. Only 6 trainees (4. 1%) indicated that the technical skills and 

techniques learned were inappropriate for the job to which they 

expected to return. 

Trainees were asked which aspect of, the overall training 

experience at IRRI they felt most satisfied with. The following 

factors were among those mentioned most frequently by respondents. 

Then trainees were asked to indicate which aspect of the 

training experience .at IRRI. they were least satisfied with. Again 
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TABLE VII-16 

Aspect of the IRRI Rice Production Training that Former 
Trainees were Most Satisfied With 

Aspect Most Satisfied With 

Practical Field Training 

Applied Research Methods 

N 

33 

16 

24.7% 

11.9% 

Extension and Communications Skills 15 11.2% 

Diagnostic Skills 

Effective Classroom Instruction 

15 

13 

11.2% 

9.7% 

Technical Skills Learned 6 4.5% 

Increased Knowledge about Rice 6 4.5% 

Good Staff Relations , 5 3.7% 

Field Trips 5 3.7% 

All Aspects of the Program 5 3.7% 

Other (factors mentioned fewer than 3 tinLies) 15 11.2% 

Totals 134 100.0% 

Number not responding 14
 

those factors mentioned most frequently are presented.
 

Itwas found (Table 16) that trainees were generally most 

satisfied with the practical field training they received in rice 

production skills'and inthose other technical skill areas that were 

covered intensively during the overall training program, namely: 

applied research skills, extension and communications skills, and 

diagnostic skills. Table 17 indicates that trainees were gen!rally 

least satisfied with other technical aspects of their rice production. 
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TA LE VII-17 

Aspect of the IRRI R1ice Production Training Program 

Former Trainees were Least Satisfied with 

Aspect Least Satisfied with N 

Technical Training: Lack of suffici
spent on particular training areas 

ent time 
26 21.8% 

Technical Training: Poor 
Instruction i-n a Particular 
A Particular Staff member 

or Inadequate 
Area or By 

22 18.5% 

Trainee Felt He Was Being Used for Manual
 
Labor in the IRRI Production Program 13 10.9%
 

Inadequate Administrative Support:
 
unsuitable living environment/food;
 
inadequate stipend/allowances 9 7.6%
 

Other (factors mentioned fewer than 3
 
times) 19 16.0%
 

Trainee Expressed His General Satisfaction
 
With All Aspects of the Training Program, 30 25.2%
 

Total 119 100.0%
 

Number-not responding 29
 

training--those covered rather superficially by outside instructors 

(primarily IRRI research staff members). In these cases the com

plaints were generally that the topic-was not'covered in adequate 

depth, or that the speaker was ineffective in communicating his 

material. 

Trainees' Overall Evaluation of the Training Program 

For this section, trainees were asked to evaluate the IRRI 

rice production training program from several different perspectives. 
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These responses serve to summarize how trainees presently asse6s---... 

-their previous training experience at IRRI. 

First, trainees were asked to assess. their technical training 

considering their previous tiaining and expbrience. •Ninety-nine 

respondents (68. 3%) indicated the technical training was very 

appropriate, with another 39 (26. 9%) assessing it as somewhat 

appropriate. While two respondents were undecided (1.4%), only 

4 trainees (2. 7%) termed the training as somewhat inappropriate 

for their previous training and experience, followed by I respondents 

(0. 7%) who thought the training was very inappropriate for his back

ground. 

Next, trainees were asked to assess the technical training, 

considering their home country conditions. 

TABLE VII-18 

Appropriateness of Technical Training Considering 
the Home Country Conditions of IRRI Rice Production 

Trainees 

Level of Appropriateness N _ 

Very Appropriate 81 55.. 9% 

Somewhat ,Appropriate 57 39. 

Undecided 5. 3.4% 

Somewhat Inappropriate 1 0.7% 

Very Inappropriate 1 0.7% 

Totals 145 100.0% 

Number not responding 3 



3Z4 

Trainees were then asked to indicate how helpful the technical 

training at IRRI had been in furthering their own personal career 

plans. Seventy-nine respondents, (54. 1%) considered the IRRI train

ing as being very helpful to them, with ancther 40 trainees (27. 4%)
 

rating the training exper 
 i-nce-s being somewhat helpful. Twenty

four trainees (16.4%) indicated that the experience had made little
 

difference in furthering their career plans, 
 while 3 trainees(2.1%).
 

felt the training had been detrimental to their careers.
 

Trainees'were also asked 
to assess the administrative support 

(for example: living accommodations, allowances, transportationand 

other services) they received during all phases of their training pro

gram. Again the responses were generally favorable, with 83 

respondents indicating that they were very satisfied, 33 trainees 

indicating that they were somewhat satisfied, 15 trainees taking a 

neutral position, 13 trainees expressing some dissatisfaction and 

finally with 3 trainees indicating that they were very dissatisfied. 

Next, trainees were asked to give an overall assessment of 

their total training experience at, IRRI. . 

Finally, trainees were asked to assess the extent to which the 

training experience at IRRI had made a difference in their ability to 

help solve the agricultural problems of their home countries. 

Those trainees who felt the training had made some or an 

important difference in their ability were then asked to explain why 

they felt this way. The reason most frequently mentioned was that 

the training had "increased their technical skills, knowledge and 

ability" (35 respondents). The next reason most frequently give,, 
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TABLE VII-19
 

IRRI Rice Production-Trainees' Level of Satisfaction*
 
with the Overall Training Pr ,gram 

Level of Satisfaction N 0 

Very Satisfied 94 63.9%, 

Somewhat Satisfied 51 34.7% 

Neutral 1 0.7% 

Somewhat Dissatisfied 1 0.7% 

Very Dissatisfied 0 -

.. Tots '147 100.0% 

Number not respionding I 

TABLE VII-20 

Extent to Which the IRRI Rice Production Training 
Made a Difference in the Trainees' Ability ' to'Help 

Solve Agricultural Problems 

Change in Ability (self assessed) N 0 

Little or no difference 8 5.4% 

Some difference 57 38.5% 

Important difference 83 56.1% 

Totals 148 100.0% 

Number not responding 0 

was that trainees felt "better able to solve the production problems 

that confront rice farmers" (27 respondents), followed by "increased 

confidence and enth,46iasm" (22 respondents) and "better able to teach 

others" (16 respondents). •All of these reasons appear to reflect the 

main behavioral objectives of the IRRI rice production training
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program, as described earlier in this chapter. 

In summary, it appears that IRRI rice production trainees 

have evaluated their previous training experience i very positive 

terms--from several different perspectives. In fact, of the three 

training groups included in this study, the rice production training 

program received the most positive rating from the participant's 

point of view. In particular, over 95% of the respondents assess the 

subject matter content as being more or less appropriate for their 

previous background and experience and for their home countrycon

ditions. Also most impressive is the fact that nearly all rice produc

tion respondents indicated that they werF generally satisfied with their 

overall technical training at IRRI. While there are some minor prob

lems that IRRI rice production trainees have identified, particularly 

in terms of the technical training given by certain IRRI research 

scientists, it must be concluded that former trainees are quite satis

-fied with their-previous training experience and that. no basic changes 

in the structure, content or methodology of the program appears 

warranted, at least from-the-participant's point of view. 

Post-Training 

One function of a training institution is to help the trainee 

translate his new skills and knowledge into new behavioral patterns 

once back home on the job. This support may be as little as just 

letting the trainee know that IRRI is still interested in what he is 

doing and has not forgotten him, to a fully developed cooperative 

program that involves a locally assigned IRRI representative-
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providing material and fi.qancial support. The purpose of this section 
.is to givp .- epneral picture as to the type! and a-munts o ioJlow-up 

contacl individual, rice production trainees have hadwith IRRI since 

returning home.. 

Correspondence
 

Trainees were asked if they had written to and received, 

letters from the IRRI Rice, Production OPfice and IRRI officials 

since returning home. Fifty-three percent offormer rice produc

tion trainees indicated that they had written to IRRI staff members 

since returning home. The average number of letters written per 

trainee for this corresponding group was 5. 1 letters. Approximately 

57% of the respondents indicated that they had received letters from 

IRRI offi.cials, with a: mean of 5.8 letters being received by each 

trainee in the corresponding group. 

Visits 

Next trainees were asked i( they had been visited by an IRRI 

scientist or official since returning home. Out of the 143 trainees 

who responded to this question, 41 or.Z8. 7% indicated they had never 

been visited since returning home, Among t* 102 trainees who had 

been visited. the mean number of visits per trainee was 2.7 visits. 

Seventy-eight trainees indicated that they worked in national 

programs where an IRRI representative or.a team of IRRI scientists 

was assigned. 9 Sixteen trainees or 20. 5% of this group said they 

9 Note:' The 47 Philippino respondents were not included in 
these tabulations. 
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had never been visited by the IRR representative or scientist 'during 

the past year.. For thOse trainees who had'beenvisited, the mean 

number of visits per trainee was 2.'9 visits. In certain cases 'this 

last figure may be biased downward since some trainees work in 

daily contact with a locally assigned IRRI staff member. 

IRRI Publications 

One of the easiest communication rnechanisms by which IRRI 

can informformer production trainees of new developments in rice 

research and production is through IRRIs publications. These pub

lications b'bnsist of newsletters, annual reports and technical papers, 

booklets and books. In addition, in recent years, IRRI has made 

available training materials to some former trainees, particularly 

those who are working in national triining programs. The number 

of former participants receiving information and support through 

regular mailings of IRRI publications, however, has not been very 

high. Only 61 trainees (42.4%) indicated that they have been receiv

ing IRRI publications on a regular basis. Of the other 83 trainees. 

responding to this question, 33 responden'ts (22. 976) said they were 

not on LRRI's mailiig list, with another 48 trainees (34. 5%) being 

unsure whether or not they are still receiving publications from IRRIL 

A's noted earlier, all of the trainees responding to this survey were 

added to IRRI's mailing list; so,the effeciveness of t1iis follow-up 

mechanism should be greatly improved-at the present time. 
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'Post-Training Workshops 

Although IRRI holds international symposia from time to time 

and has annual international rice research meetings, these activities 

- usually involve high level research scientists rather than former 

trainees. To date there has been no systematic effort to bring 

former rice production trainees together to up-grade their previous 

&raining. Even so, 13 trainees (8. 8%) (primarily from the PhI ippines) 

have managed to attend one or more post-training meetings at IRRI. 

Use of Training 

Given the stated objective of the IRRI Rice Production Training 

Program, which is to traintrainers, this program can be considered 

as quite "job specific. " If the trainee returns to the type of job that 

he was trained for, then it would be expected that he would mak~e full. 

use of his training experience. As will be shown later, however, 

trainees do not always return to the jobs for which they are specifi

cally trained or, that other factors modify the extent to which the 

trainee is able to use his training after returning home. In this 

section, the purpose is mainly to examine the major dependent 

variables being used in this study that characterize various aspects 

of the trainees' use of the training. 

The Traineest Self Assessment 

Trainees were asked to assess how much of the training they 

were able to use during their first year on the job after returning to 

their home country. 
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TABLE VII-21 ". 

Use of Training by IRRI Rice Production Trainees During 
, First Year; Hbfte"on the Ifb.,Their. 

,Level of Use N 

15. 1.0,3%Little-or no use 

49. 35.6%
Some use 

. 82 56. 1%,Full use 


Totals 146 1001,0%
 

,2
Number not respoiding .

Later, trainees were asked to assess the extent to which they 

are using the training .iftheir, present job# the purpos e being to 

determine if the training became less relevant and less useful-to 

the trainee :av time pass'ed. 

TABLE VII-22 

Use of Training By IRRI Rice Production Trainees 
idi.Their"Presint Job: Assignment 

Level of Use ,:.N 

Little or no use of training-. 13 9.3%o 

Some use of. training' 59 42.1% 

Full use -of.training 68, 48.6% 

100.0%Totals 140 


Number not espokiding (mainly students): 8
 

Although the proportion of rice production trainees reporting full use 

of training has declined slightly over time, Crainees making full use', 

'of th~eir training--as assessed by themselves--sti'll remains higher 
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than for the other two training groups included in this study. Again, 

when cross-tabulating these two variables, it was found that there. 

was some instability within cells, particularly among those trainees 

that made full use of their training during the first year after returning 

home, then slipped into lower use categories in their present job 

assignment. T1 both time frames, however, trainees making some 

or full use of their training has remained around 90% of the overall 

respondent group. 

Trainee Job Assignments as an Indicator of 
of Level of Training Use 

In considering trainees' self assessment of their use of 

training, it is impossible to differentiate between direct and 

indirect use of training. For example, while all trainees have 

been trained in rice production and communication skills (and in 

later years have been given practice in training skills), some 

respondents have now moved into administrative positions in 

extension, are managing experiment stations, etc. Many of these 

re.spondents indicate that while they are not working directly in rice 

production, they are still making some or even full use of their train

ing. In these cases it is assumed that the use of training is more 

indirect, than direct. While any use of training isconsidered to be 

desirable and preferred to no use; the direct use of training is con

sidered to be much more desirable than indirect use, because of the 

institution building perspective being used in this study. In other 

words, the impact and use of training--as an institution building 
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tool--is taken to be larg'6ly dependent. on-trainees doing what they were 

trained to do. In this section the use of training will be largely assess

ed from the point: of view of the dir'ect use of training. 

Job Assignment Returned to Following the Training 

Program 

Trainees *wereasked if they had returned -to the.job that they 

had expected' before their departure. This information was tabulated 

with a second question that asked if this was the same type of Job 

assignment the trainee had performed before coming to the train

ing program. The objective was to determine if traidees had' 

returned to the jobs they expected and if those were the same or 

different jobs than they had performed prior to the training experi

ence. 

TABLE VII-23 

Job Returned to by Type. of Job for IRRI Rice Production 
Trainees 

Somewhat Very 
Same Different Different 

Job Returned to Job- Job Job Totals 

Trainee returned to the 59 49 14 1ZZ 

job he had expected (84. 1%) 

Trainee did not return to 9 8 6 23 
the job he had expected - (15.97) 

Totals 68
(46.9%) 

57
(39.3%) 

20
(13.8%) 

145
(100.0%) 

3 

As the data indicate, about 84% of the trainees are returning to 

jobs that they expected to be doing prior to their departure, with the 

Number not responding 
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remaining 16% being subjected to unexpected personnel action. In 

this latter group a few trainees were transferred out of, or for 

various reasons, left rice production programs after returning home; 

while others, expecting to be assigned as rice production specialists, 

were in fact returned to.their previous jobs, some in general exten

sion work. The important point is that the vast majority of t tinees 

did return to their old jobs or expected new jobs presumably where 

their newly acquired skills could be utilized. 

Present Job Assignment 

Trainees were asked to give the descriptive title of their 

present job assignment, tu determine if they are working in the skill 

area for which they were trained and if they are still working in rice 

production programs. 

These data indicate that only about 13% of former rice 

production trainees are currently working in training positions deal

ing with rice production. Another 24% of former trainees. are present

lyworking as rice extension specialists and 5% more are working .in 

gener. ,J agricultural extension. 

.A 'houghIRRI's training objectives focus on up-grading the 

rice productlon and communication skills of extension workers 

(either ae trainers or as production specialists), it was found that 

about Z8% of former trainees are working in some type of agricul

tural research capacity. Of particular interest was the fact that 14 

trainees are working as rice breeders and another 9 trainees are 

employed as rice agronomists. This rather large group of rice 
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TABLE VII-24 

Present Job Assignments of Foj er IRRI Rice Production 
Trainees ' 

Job Category N % 

Rice Training Specialist 19 12.8% 

Rice Extension Specialist 36 24.3% 

Agricultural Extension Worker 8 5.4% 

Extension Administrator 7 .4.7% 

Rice Breeder 14 9.5% 

Rice Agronomist 9 6.1% 

Research Specialist: 8 5.4% 
Agronomy (other crops) 2
 
Soils Specialist 1 3
 
Entomologist I
 
Agr. Engineer 1 
Agr. Economist 1 

Agricultural Research (general(: 10 6.8% 
Experiment Station Manager 6 
Research Technician 4 

Farm Manager 3 2.'0% 

Agricultural Salesman 1 0. 7% 

University Professor'/Lecturer 4 2.7% 

Secondary School Teacher 2 1.4% 

Administrative Position in Agriculture 13 8.8% 

Other 3 2.0% 

Student 11 7.4% 

Totals 148 100. 0% 
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production trainees who are working in research assignments raises 

obvious questions about the selection criteria "sod and/or about the 

behavioral objectives of the training program. The fact that 

about 25% of rice production trainees were engaged in research work 

prior to the training program would tend to ,indicate that their current 

job assignments do not represent a change in work behavior on their 

part. 

The remaining trainees are mainly engaged in some type of 

administrative work, managing large farms, or P"e teaching in 

secondary schools or universities. In some of these cases, trainees 

indicated that they were using the training, but it would appear that 

in most cases this would constitute an indirect use. 

Former trainees were then asked to name the principal crops 

they work with in their present job assignments. Forty-five respond

eints (32. 8%) indicated that they only work with rice while another 66 

trainees (48.2%) indicated that they work with both rice and another 

crop(s). Thirteen trainees (9. 5%) said that they do not work with any 

crops in their present jobs, while another 5 respondents (3. 7%) said 

they only work with crops other than rice. Eight trainees (5. 8%) 

failed to respond to this and several other questions dealing with 

rice production work ; therefore, it is unlikely that trainees in this 

group are involved in this type of work at the present time. The 11 

respondents who indicated that they are presently attending the univer

sity could not respond to this question, but it is likely that many of 

these individuals will return to rice production programs after 

completing their degree programs. 
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.Conducting Training Programs iri Rice Production ," 

Trainees were asked if they had helped train Other research 

or extension personnel in specific work skills (that they had learned 

at IRRI) since returning home. The obvious point of this question 

was to determine how many trainees have been able:to multiply their 

IRRI training among their colleagues arid/or village level extension 

workers in their national program. Before presenting the data. 

received, it should be pointed out that given the responses to other 

parts of this general question, this specific question was sometimes 

misinterpreted to'include training activities for agricultural producers 

as well. Therefore, the responses to this specific question should be 

interpreted in this broader context. 

TABLE' VII-2 5 

Training Activities of Former IRRI Rice Production Trainees 

Trainee Has Participated In N 

-Both organized training programs for 
organizational personnel (and farmers) 
and in informal, on-the-job training 
sessions for colleagues and subordinates 
(and in-certain cases farmers) 84 - 57.1% 

Organizedtraining progrmns for 
organizational personne (and farmers) 15 10.2% 

Informal, on-the-job training sessions 
for colleagues and subordinates 
(and in certain cases farmers) 

16 10. 90 

Participant has had 
to train others 

no opportunity 
32 21.8% 

Totals 147 100.0% 

Number not responding 
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While on the surface it would appear that former IRRI rice 

productiontrainees have beenivery successful in organizing and/or 

in working in -rice production training programs, the actual extent 

to which these activities have been implemented is not known.10 

Therefore, the trainer concept will be discussed briefly; and, what 

little data are available will be presented. 

The objective underlining the train-the-trainer program, as 

conceived by IRRI, is to obtain a multiplier effect of the training, 

particularly among village level extension workers, within each: 

national program. The goal is for each participant to train, for 

example, several dozen or several hundred village level workers in 

the use of the improved rice technology, so that these extension 

workers in turn can extend the new technology to the farmers they 

work with directly. 

The investigator visited the national in-service training institute 

at Peradeniya in Sri Lanka which, among its many other training acti

vities, has developed a well organized second generation rice produc

tion training program. Genirally these rice production courses are 

one week in length for agricultural and village level extension workers 

and one day in length for farmers. 

.In terms of the number of people trained, the institute is doing 

a very impressive job. In 1972 the institute provided nearly 10, 000 

man days of training in rice production for extension workers and 

,farmers (Personal interview with D.W. Sirinayake, Agricultural 

10Due to the unique characteristics of the group.of trainees
 
included in the pre-test of the questionnaire, it was not possible to
 

http:group.of
http:known.10
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Officer In-charge, In-Service Training Institute, Nov. 15, 1972). 

However, the quality of this training program and its impact on the 

work behavior of extension workers is. open to question. While the 

training sessions include, what are termed "practicals," there 

appeared to be a minimum amount of time actually spent on "learn

oning by doing" rice production skill activities and more emphasis 

information giving and demonstrations. 

Another problem that this particular national training program 

is facing is the regular turn-over of the institute's -staff. Dr. Ernest 

Abeyratne, Deputy Director- of Extension in Sri Lanka, feels that. the 

department "can't keep these fel--lows in training positions for a long 

time. They must 'flow through' to higher positions. in the. department" 

(Personal interview with Dr.- Abeyratne, Nov. 15, 1972). Therefore, 

the program needs a continuing supply of newly trained rice production 

specialists who can serve in-these training positions. This approach 

would result in a continuing infusion of newly trained and enthusiastic 

trainers, but it is questionable how long IRRI will be able and willing 

to supply trainers for this program. Another related problem con

cerns the. possible lack of problem continuity that will result by 

following this approach.. After interviewing several members of 

the in-service training staff, this :investigator was left with the 

impression that every year or two, agricultural instructors 

lExtensiOn Workers) are sqent back to the institute for an additional 

(Footnote 10 continued) anticipate that participants in different 
work situations would misinterpret these questions on training 
activities. 
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week of rice production training,-. but basically receive an up-dated 

version of the same rice production course--from the newest group 

of IRRI returnees. In other words, because of the lack of staff con

tinuity within the training program, there could be considerable 

repetition in these annual one week short courses. 

This research was unable to generate sufficient reliable data 

that would begin to measure the extent and impact of second genera

tion rice production training programs for extension workers. 

Observations by the investigator and those reported in by Donald 

Green, in his study of Indian returnees, 11 indicate that a majority 

of former trainees have participated in rice production. short courses 

since returning home, but that in most cases these training activities 

are not the main thrust of the participant's job assignment. Further

more'., it would appear that many trainees are experiencing certain 

difficulties in organizing these training efforts around the important 

"learning by doing" training approach, difficulties that must be 

resolved before the effectiveness of these training efforts can be 

assured. Since the train-the-trainere objective is an essential link 

in IRRI's training strategy to-up-grade the technical and communica

tion skills of extension workers, it is strongly suggested that IRRI 

conduct an indepth study of these second generation training programs 

to find out what progress has been made and how this approach can be 

improved. 

1 1 See Donald G. Green, "The Experiences of.Fourteen 
.Returnees From the International Rice Research'Institute, "1 (New 
Delhi, India: The Ford Foundation, 1970). 
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Other Information on Trainee's Present Job-Assignment 

In additioi to determining how many former trainees are 

working in rice production prog.rams at the present time and what 

their descriptive job titles are,. trainees were also asked a number 

of questions to elicit more information about their current job assign

ments. First trainees were asked to indicate the type of work organ

ization they are presently working for. 

TABLE VII-26 
Organizations Where IRRI Rice Production Trainees are 

Presently Employed 

Type of Organization N /0 

Government Research Organization 28 20.0% 

Government Extension Service 67 47.9%6 

Agricultural College or University 17 12. 10 

Company, Business or Industry 8 5.776 

International Organization (mainly IRRI) 7 5.0%6 

Other Government Organizations .7 5.0% 

Other' 6 4.3% 

Totals . 140 100.0% 

Number not responding (including students) 8 

a 

Then trainees were asked to describe the main type of work 

involved in their present position. 

The preceding two tables as contrasted with Tables VII-8 

and 9 in this. chapter indicate that there. has been little change 

among rice production trainees 'that were engaged in research 
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TABLE VII-27
 

Main Type of Work IRRI Rice Production Trainees-Are
 
Presently Engaged In 

Typ6 of Work N V/ 

Mainly Administrative 30 21.4% 

Mainly Field Research 29 20.7% 

Mainly Laboratory/Greenhouse Research 5 .3.6% 

Mainly Field Extension•/ 38 27.2% 

Mainly Teaching or Training 30 21.4% 

Some Combination of the Above Types 8 5.7% 

T'otals 140 100.00 

Number not responding (including students) 8 

organizations and research work prior to coining to the training 

program, but that the numbers of trainees that were conducting field 

extension work prior to the training has declined by about 48%. While 

some of these trainees have moved into teaching.and training positions 

(an increase of 9 trainees), the major move has been to administrative 

work (an increase of 20 trainees). Also it is interesting to note that 

about 10% of former trainees have left their previous employers to 

join IRRI or different government organizations.-

Respondents were asked one final question to determine how 

stable their job assignments have been since returning home. In 

particular, trainees were asked if they were still working for the 

same organization that they were with prior to entering the training 

program. 
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TABLE VII-28 

Job Stability of IRRI ice'Prbducti6n Traiees Since 
Rettrning4 Home 

Trainee Is Working For N 

The -same organization that he was 
with prior to entering training 101 72.1%o 

A different organization than he was 
employed by prior to entering training. 36 25.7% 

Trainee was not working prior to 
entering the training program (students) 3 2 2% 

Totals 140 0lo0. 0%, 

Not applicable or not responding 8 

About one-fourth of IRRI rice production trainees have joined different 

work organizations sioce returning home. It should be noted this ievel. 

-of job instability is about the same as that found within the IRRI 

research group (24. 10). but both IRRI groups are somewhat less 

stable than the CIMMYT group (only 12.7%) of CIMMYT trainees 

have changed organizations). In the next section the reasons why 

trainees have left r-ice production work will be examined. 

Finally, trainees were asked to describe the level of their 

current position within their work organization. The purpose of 

this question was to determine if former IRRI rice production 

trainees are moving into leadership positions in their work organ

izations. 

To summarize the information presented About job assign

ments of former rice prodtction trainees, it was found that 84% "of 

the respondents returned (the.first year) to jobs that they had 
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TABLE VII-29 

Level of IRRI Rice 'Production.-Trainee's Present Job 
With His Work Organization 

Level of Job N 

Policy Level 4 2.9% 

Senior Level 44. 32.1% 

Middle Level 74 54.0% 

Lower, Level 15 11.0% 

Totals 137 100.0% 

Not applicable or n'ot responding 11 

expected before joining the training program. When the survey was 

taken, 81% of the respondents indicated that they were working 

directly in or were in some way associated with rice production 

programs. However, when examining the types of job assignments 

presently being carried out by rice production trainees, only about 

42% were working in positions that are directly associated with the 

stated behavioral objectives of the program (training rice production 

specialists and, trainers). This conclusion is not to imply that the, rice 
productiop training is not appropriate for or of use to the rice research: 

C" 

workers -(another 28%of the trainees) in the program. -In fact, after 

considering-the findings of the IRRI rice research training program, 

IRRI might.well consider expanding this type of production'training 

for rice research workers. The fact remains that this particular 

progiam is designed for and has the stated behavioral objective of 

training extension personnel in rich production and to find, for 
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nearly 10% of. former trainees active in rice breeding researchexample, 

work raises serious questions, either about the selection procedures 

fGllovwed or the logical consistency of this program; or about the 

possible inadequacies of the training program in varietal imDOye
k 

ment. 

Assessing Job Performance 

Since the primary concern of this research is with building 

strong na.tional research and production programs and the effect of 

training on the work behavior of former participants, the next sec

tion will examine the types of rice research, development and 

extension activities that former pariticipants have carried out during 

the last year (1972). For a background statement which helps ex

plain why the following assessment system was developed and used, 

please see pages 163-64. 

Present Research, Development and Extension Activities 

Trainees were asked to indicate how many research experi

ments, applied research trials and production plots they had worked 

on and helped complete during the last main rice growing season in 

their home.country. Of the 148 respondents, 40 indicated that 

during the past year they either had not worked direct'y in rice 

research and/or production programs or were university students. 

For the remaining 108 participants,. who indicated that.they had 

worked in rice research and/or production programs, the actual 

number of experiments, replicated applied research trials and high 
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yielding production plots were averaged (for this sub-group) to give the 

mean number completed per trainee. 

TABLE VII-30 

Mean Level of Research and Production Activities Completed 
by Those IRRI, Rice Production. Trainees Who were Active in 

Rice Research and Production Programrn ]u i 17During 1972 
Number & Percent 
of Trainees Con- Mean 
ducting each ac- Level Per 
tivity (N = 108) Trainee 

Type of Activity N (N =,108) 

A. 	 Laboratory or greenhouse 
experiments' " 5 4.6%. 0.07 

B. 	 On station field experiments 21 19.4% 1.24 

C. 	Genetic crosses 13' 12.0%. 5.00 

D. 	On station replicated applied 
research trials 23 21.3% 0.82 

E. 	On farm replicated applied 
research trials 33 30..6% 3.18 

F. 	On farm high yielding. 
production plots 67' 62.0% 11. 15 

Approximately 73% of former trainees (108 respondents) 

repdrted that they were acti'vely engaged -' rice research and 

production activities. An examination of the preceding table gives 

A direct quantitative measure of the average work performance 

(i. e. mean number of each activity completed) for each of these 

108 trainees. Although 30%.or more tr4inees are conducting, 

applied research trials,.. clearly the major thrust of work for rice 

production trainees -is in carrying out on-farm high yielding produc

tion plots. 
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While pre-testing the questionnaire in Sri Lanka. it, became
 

clear that in this particular country, replicated applied research
 

trials were considered to be part of the research organization s
 

responsibility and not an activity extension workers were allowed
 

\to carry out (organizational rule). Therefore, it was found that 

rice production specialists in this national extension program were 

only allowed to carry out high yielding production/demonstration 

plots on farms (called non-replicated field test plots). This finding 

raised the obvious question that if extension workers were not allowed 

to conduct. replicated applied research trials, then why was this acti

vity stressed in the training program. To determine if this organiza

tional rule (preventing extension workers from conducting applied 

research trials) was in effect in other national programs, each type 

of research, development and extensioni activity was cross-tabulated 

with the type of organization trainees were associated with. These 

data indicate that some rice production specialists who are working 

in national extension organizations can and do carry ouf replicated 

applied research trials; butthe proportion of extension workers 

reporting these activities is quite sm0fl. Therefore, it appears that 

in most national programs it is probably difficult for extension work

ers to obtain the necessary equipment and possibly approval to con

dut replicated applied research trials. Thus the task of adapting 

improved rice technology to local conditions, if it is being done at 

all, 'is being largely left to the national research program. Given 

the amount of attention that is being given to applied research acti

vities by former IRRI research trainees, how adequately this research 



TABLE VII-31 

Numbers. of Trainees' by Organizations Conducting Each Type of Research, Development and 
Extension Activity and the Mean Number of Activities Completed in Each Category 

Govt. Govt. Agr. Other: 

Type of Activity 
Research 
Organ. 

Extensicn 
Service 

College * 

or Univ. 
agri-bus.,
IRRI, etc. 

Total 
N 

A. Laboratory or greenhouse (N) .2. - 2 1 5 
experiments (Mean) .(2.5) - (1.0) (1.0) 

B. On station field (N) 12 1 4 4 211. 
experiments (Mean) (6.5). (Z. 0) (7.0) (6.5) 

C. Genetic Crosses (N) 5 2 3 3 13 
(Mean) (79) (1.5) (29) (18) 

D. On station replicated 
applied res. trials 

(N) 
(Mean) 

10 
(3.6) 

6 
(4.0) 

3 
(6. 3) 

4 
(Z.5) 

23 

E. On farm replicated (N) .9 10 4 10 33 
applied res. trials* (Mean) (8.0) (17.9) (14.0) (3.3) 

F. On farm high yielding (N) 13 32 11 11 67 
production plots (Mean) (15.2) (21.2) (13.0) (16.9) 

Note: Five respondents reported very high numbers of on-farm replicated applied research 
trials (an average of 43 trials/trainee). There was no way to check the accuracy of the data 
reported,Pbut these respondents may have been reporting applied research minikits, which 
are not replicated. If this were, in fact the case, these trials should have-been reported
in row F, rather than rbw E. Therefore, the data in Row E, columns 2 and 3 should be 
read arid interpreted with considerable caution. 
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function is being carried out is open to serious question. 

While extension workers are not heavily involved in conducting 

applied research, a somewhat unexpected finding was that nearly half 

of the rice production trainees working for national research institu

tions are conducting high yielding production plots on farms--an 

activity generally considered to be part of the extension service's 

responsibility. Evidently there are not organizational rules that 

'are restricting research workers from carrying out this type of 

activity. 

Level and Types of Contact with Agricultural Producers 

One of the main tasks of rice production specialists is to 

work directly with agricultural producers (and sometiines indirectly 

through village level extension workers) to determine which factors 

are limiting rice production and to recommend improved rice tech

nology that will enable agricultural producers to economically achieve 

incrAeased levels of output. To better understand how rice production 

workers are dealing with their agricultural clientele, several'ques

tions were asked to determine their level and type of direct contact 

with agricultural producers. 

Of the respondents, 126 (85. 1/), indicated that they had 

direct cotact with farmers during the past year.. Of this groupj 

31 respondents (24. 8%) indicated that they worked closely with 

farmers and averaged several contacts with farmers each week, 

with some trainees in this group reporting daily contact. Of the 

remaining participants having contact with agricultural prod cers, 
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45 trainees (36. 0%) indicated that they have contact with farmers 

several times per month, while the other 44 respondents (39. 2%) r 

reported their level of contact as being several times per season. 

Next, trainees were asked where their contact with agricul

tural producers had mainly occurred. Seventy-three trainees (57.9%0)
 

indicated that their contact had primarily occurred onproducer'd" 

farms;. 17 trainees (13. 5%) indicated at meetings; 14 trainees (11. 1%0) 

said, at the experiment station, while only 4 trainees (3.2%) said their 

contact had mainly occurred in their offices. Eighteen trainees 

(14. 3%) indicated that their contact had occurred at a combination 

of the preceding places. 

Then trainees 'wereasked to indicate the type of contact they 

have had with farmers. 

TABLE VII-32 

Type of Contact Former IRRI Ricf. Production Trainees
 
Have Had With Agricultural Producer.s (N = 126) 

Number of Trainees Answering:
 

Type of Contact Yes ,No Total 

A. Advising individual farmers 
on improved practices 

84. 1% 
(106) . 

15.9% 
(20) 

100.0% 
(126) 

B. Working with farmers by con-' 
ducting -production plots or 
applied research trials on 
their farms 

57.1% 
(72). 

42. 9% 
(54) 

100.0% 
(126) 

C. Conducting field days and/or 61.9% 38. 1% 100.0% 
training programs for farmers (78) (48) (126) 

D. Organizing village/community 
meetings to advise'groups of 
farmers on improved practices 

51.6% 
(65) 

48..4% 
(61) 

100.0% 
(126) 

E. Making radio reports, writing 27.8% 72' 2% 100.0% 
news reports, etc. for farmers (35) (91) (126) 
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It was found that about 85% of former rice production trainees 

I. are having some type of direct contact with agricultural producers; and, 

in the majority of cases, this contact ip occurring on the producer's 

farm. The level of contact with farmers varies, depending on the 

type of work the trainee is now engaged in; but, respondents. on the 

average, mentioned that they were working with producers through 

about 3 different types of communication mechanisms (see Table 

VII-32)., It would appearthat at least 60% of former rice production 

trainees (those reporting at least several'contacts per month) are out 

working with farmers on a regular basis. 

12 
Publication Record of Former IRRI Rice Production Trainees 

Trainees were asked to indicate if they had written any 

extension bulletins, training materials, technical reports and/or 

research papers during t e past two years (1971-72). 

Only about one-third of rice production trainees produced 

any form of written output during the past two years, therefore, 

'thisis not an important activity for the majority of trainees. For 

The problem of assessing work performance and -output 
of technical personnel conducting knowledge generating, technology 
developing and/or extension activities i's difficult.* As discussed 
earlier, the publication of research papers, extension bulletins, 
etc. is only one objective measure of technical output. Given the 
types of research and extension activities being emphasized in the 
respective training programs, this measure is considered to be 
inadequate for the needs of this study (see page 168). Therefore, 
the type and level of trainee publications is presented here, but 
overall work performance among. active rice, production workers 
is considered to be more accurately measured by the number of 
research experiments, applied research trials and production/ 
demonstration plots actually completed. 



351 

TABLE VII-333 

Publication Record of Formcr IRRI Rice Production. 
Trainees During the Past Two Years (1971-72) 

Number of Total~ 
Trainees Papers Average 

Writing Written/ Nurmber/ 
Type of Written Output Each Tyre Published Trainee 

Technica lpapers - for 
publication or-presentation 23 60 2.61 

Tecbnical reports--for internal 
use by/ the national program 19 72 3.79 

E:,.tcvsicn bu1tins, etc. -

for ;,e hy agr. producers 28 .87 3.11 

Teaching materials, training 
manuals, etc. 28 118 4.21 

Tota] number of trainees reporting some*type of written output: 49 

those trainees who are writing papers, reports, bulletins, and 

training materials, their level of output is considerable, which 

would indicate thit they protably devote, much of their time to 

activities that are directly associated with written output. For the 

majority of rice production trainees, however, their attention and 

efforts appear to be largely geared to field research and extension 

activities. 

Factors Influencing the Use of Training 

This section will. e:camine how different factors have .affected 

the use of training, both during the first year after returning home 

from the, training program and in the trainee's present job. First, 

an. examination will be made of the effect of returning to a different 
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job en the use of training during the first year .home. Ncxt, an 

examination will be made to determine the reasoas why some former 

trainees are no longer acLively enrgag.d in rice production programs 

aud what these individuals are doing now. Finally, for those trainccs 

who are still engaged in rice production programs, a third perspcctiv( 

-willbe to examine specific organizational factors within the national ° 

program that may have limited their use of training; as well aa to 

determine if any of these factors have directly affected work per

fornance (amount of work completed). 

Effect of Job Returned To On The Use of Training 
Durirhe irstYear Hom-e, 

Since the IRRI rice production training program is considered 

to be quite job specific in its behavioral objectives, it seemed logical 

to expect that unless a trainee returned to the type of position (or work) 

that had been planned prior to his departure, his use of training during 

the first year would be reduced. As mentioned earlier, approximately 

16% of production trainees had experienced unexpected personnel 

action after returning home. The following table will document the 

effect of these unexpected job changes on the use of training during 

the first year. 

These data for rice production trainees again substantiate the 

hypothesis that the use of job specific training (in the first year after 

returning home) is directly related to trainees returning to their 

expected job assignments. Therefore, it is imperative that the work 

organization and the training institution are in close communication, 
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TABLE VII-34 

Effect of Unanticipated Job Changes on IRARI Rice Production 
Trainees' Use of Training During the First Year After 

Returning Home 

Use of Training During First Year: 

Job Returned To 
little or 
no use 

some 
use 

full 
use totals 

Returned to Expected Job .7 41 72 120 

Returned to Different Job 8 8 7 23 

Totals 15 49 79 143 

Not applicable or not responding: 5 

X = 15.33 with 2 df (P .0005, **) 

so that a minimum of unexpected and unnecessary job changes occur, 

particularly during the first year or two after the participant returns 

home. 

Reasons Wh Trainees Are Not Activel Engaged in Rice 
Production Work at the Present Time 

One concern of this study was to determine why trainees have 

left rice production programs since returning home. In particular, 

the concern was to determine if such departures were organization 

directed, or if the trainees were transferring on their own initiative 

in response to favorable career opportunities. As the data indicate, 

approximately half of those trainees that have left rice production 

work altogether did so as a result of organizationally. directed 

transfers. The other respondegts indicated that they left rice 

production work because of career and economic opportunities. 
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TABLE. V-11-35 

Reason Why Former IRRI Rice Pioduction Trainees Have
 
Left lAice Production Programs Sinice Returning'Home
 

Reasons For Leaving N, 0 

Routine Transfer--organization directed 13 32.5% 

Opportunity for Promotion 7 .17.5% 

Opportun'ity for Salary Increase 5 12.,5% 

Other 3 7.5% 

Temporarily in School . 12 30.0% 

Totals 40 100.0% 

Not applicable- ,108 

Next trainees were asked to indicate how long they worked in 

rice production programs after returning, home before they left this 

work. 

TABLE VII-36 

Number of Years LRRI Rice Production Trainees Worked 

in Rice Pr~duction Programs Before Leaving These Duties 

Number of Years N % 

Didn't work in rice program after ,returning 10 25.0% 

Worked 1 year 7 17.5% 

Worked 2 years 9 22.5% 

Worked 3 years 5 12.5% 

Worked 4 or more years 22.5% 

Totals 40 100.0% 

Not applicable 108 
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The trainees who have left rice productionprograms, worked 

.-'on the average of 1. 9 years in-the.ve programs before their departure. 

Approximately 30% of this group were temporarily in the university, 

so it is likely that at least some of these, respondents will eventually 

return to rice production work. 

As was stated in earlier chapters, it must be expected that a 

certain number of trainees will drop out of rice production work after 

returning to their home countries. The objective, in so far as the 

training institution is concerned, is to minimize the number of parti

cipants falling into this category. While the observed number of 

trainees that have dropped out of rice production work completely is 

relatively low (28 respondents or about 20%), after carefully analyzing 

the data, it was found that there were another 18 trainees (about 13%6) 

who have moved into administrative positions. While these trainees 

still claim direct involvement in rice production programs, by and 

large they are not directly using the rice production skills that they 

learned at IRRI. In addition to these complete and partial drop outs 

are the other marginal cases, such as the farm managers, secondary 

school teachers, etc. who, while they are still indirectly associated 

with rice production work, are not directly contributing their skills 

to the job assignments for which they were originally trained. When 

all of these cases are added together, then IRRI's rice production 

'trainee drop out rate becomes a more formidable problem--a 

problem that should receive close attention in the future. 

http:in-the.ve
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Limiting Fiators to the'Use 'of'Training 

Trainees vere asked if there were any factors that may have 

limited their use of training after returning home. The purpose of 

requesting this information was three-fold: (1) to determine which 

factors, if any, were more common to returning trainees, (2) from 

this information to determine what supporting. role, 4an. . the 

training institution might play in helping to reduce the effect of 

specific limiting factors, and (3) to assess the influence of specif c 

limiting factors and overall problem load on the trainee,'s use of 

training and actual work performanco. First the limiting factors to 

the use of training will be consider.ed. 

In addition to the lack of an adequate budget, 'which was listed 

as the most important problem by all three training groups, the lack 

of adequate transportation Was the second most important limiting 

factor mentioned by rice production trainees. This finding was 

anticipated since trainees who areworking as rice production 

specialists are expected to b'"out in the country-side working with 

farmers. To do this, however, they need some form of adequate 

transportation, a factor which is frequently available only on a limited 

basis, (i.e. vehicles may be shared. with other government agencies), 

or are quite unreliable (is e. lack of adequate maintenance and repair 

of vehicles). 

While some rice productioii trainees mentioned the lack of 

various physical resources • as .being limiting to their effectiveness, 

it was found that this•group as .awhole tended to mention different 

organizational support variables as being limiting to their effectiveness 
L o.
 

http:consider.ed
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TABLE VII-37 

Lianiting Factors to the Use of Training for IRRI Rice 

(in ranked order of difficulty)SPociction Trainees 

Number 'of Respondents Indicating 
the Limiting FactorWas: (N= 148) 

somewhat'of a serious weighted 
Limiting Factors: Lack of a problem problem total 1 3 

_'Adequate budget 45 55 155-

Adequate transportation 45 36 117 

Support from higher officials 
inthe organization 40 38 .116 

Adequate maintenance r,'
 

equipment and facilities 44 28 100
 

Subordinates with adequate
 
training 55 22 - 96
 

Authority to incorporate the .new J. 
techniques and methods into the 
naticnal program 34 29 92 

Essential operating supplies and;
 
materials 50 21 9Z,
 

Adequate laboratory or greenhou.se*.
 
facilities and equipment . 35, -27 89
 

Adequate experimental land, field
 
plot equipment, machinery, etc. .46 15- 76
 

Support and help from trainee's
 
immediate supervisor 30 20 70
 

Colleague interest in new ideals ..
 

and techniques learned-at IRRI 42 13 68
 

13A statement describing how limiting-factors Were weighted 

is given on page 174 of Chapter IV. 

http:greenhou.se


358 

more frequently than the other two training groups. Since.extension 

workers probably have somewhat less autonomy than their research 

counterparts and since their IR'I training is directed toward behavioral 

objectives (particularly establishing in-service training programs) 

that may be beyond the scope of their regular job assignment; this 

findin- may reflect the lack of organizational supports0bme trainees 

are receiving as they attempt to incorporate their training into their 

program of work., While organizational support problems can be 

resolved by the trainee himself, there is much that the training 

institution can do--in terms of both pretraining and post-training 

procedures--to help him. In particular IRRI officials can maximize 

communication with organizational officials, so that these individuals 

know what the trainee is attempting"to do and to seek their support for 

these activities. 

In addition to the question on the different types of limiting 

factors which may have been a problem for returning trainees, 

respondents were also asked about the availability of technical 

instruments and experimental equipmert that they needed for their 

work assignments since returning home. 

The preceding question was included in the questionnaire 

primarily to determine if research trainees from CIMMYT and IRRI 

were being limited by the-lack of scientific instruments and field 

equipment. Since a minimum amount of technical equipment is used 

in the tr.ining program for rice production trainees, it was expected 

that this fac tor would not be much of a problem lor this group of 

,respondents. But in examining the data in both Tables VII-37 and' 
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TABLE VII-38 

Availability of Technical Instruments and Equipment that 
IRRI Rice Production Trainees Used in Their Training 

and Need for their Present Job Assignment 

Availability of Technical 
Instruments and Equipment N 

Trainee didn't use technical instruments and 
equipment as part of his technical training 58 41. 1% 

Instruments and equipment were used in 
respondent's training and were available in 
the national progran when he returned home 20 14. 2% 

Instruments and equipment were used and 
have become available in the national 
program since the trainee returned home, 36 25,.5% 

Instruments and equipment were used, but 
are still not available in the rspondent's 
national program 27 

9 
19.2 

Totals 141 100.0%0 

Number not responding 

"38, it"appears that certain types of ins'truments and equipment are 

still perceived as limiting the effectiveness of about 20% of this 

training gr3up. Since activities, such' as conducting'replicated 

applied research trials, require certain minimal types of experi

mental field equipment--equipment that would not normally be 

available in an extension office--this finding probably reflects a 

real need by active rice production specialists and-trainers.' 

- Certain limiting factors may be more frequently mentioned 

by former trainees thar others. Thiddoes not necessarily imply 

that any single, group or total number of factors plays an important 

role in reducing the effectiveness of rice production workers. To 
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determine if any factor or group of factors was directly influencing 

"use of training" and "work performance" as dependent variables, 

multiple linear regression analysiswas carried out, using all of 

the appropriate independent variables included in the study. 

As was the case with the other two training groups, however, 

there are many different organizational and personal factors, in 

addition to the training program itself, that are influencing the use 

of training and work performance. Therefore, whilelit was possible 

to identify those factors that were having some influence on the two 

dependent variables, the amount of variance explained was so small 

that these models were useless as predictors. While it appears 

possible to increase somewhat the level of predictability of these 

models by including other variables, since many of these factors 

are not under the influence or control of the training institution, 

constructing such models would serve no practical purpose to IRRI. 

Summary and Concluaions 

The IRRI riceproduction training program was establishrd 

in 1964 in response to a growing need for competent rice extension 

specialists who could: (1) diagnose serious rice problems, (2) grow 

a rice crop using the high yielding rice technology that was being 

developed by IRRI and (3) communicate tliese skills, methods and 

techniques to rice producers through efficient extension methods. 

Later, as it became apparent that IRRI could not begin to train all 

of the rice production specialists needed by national programs, IRRI 

shifted its focus to training the trainers of rice production specialists. 
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The logic of this approach was *to.create a multiplier effect within each 

-national program, whereby large numbers of field extension workers 

could be trained to use and .dernOstrate the new improved rice 

technology.
 

The rice production training program is a.6 month course 

which is conducted during the wet rice growing season beginning in 

early June each year. The behavioral objectives of the present 

program in addition to the three original objectivesq.as mentioned 

above, are that trainees, will be able to conduct applied research 

trials to modify the modern rice technology (package of practices) 

to fit local growing conditions in their home countries and/or regions, 

and that they will be able to organize and teach in-service rice..pro

duction training0,programs for extension personnelin their home, 

country programs. 

To achieve these behavioral objectives, trainees spend ab6ut 

one-half of their time in the classroom learning up-to-date knowledge 

about modern rice production in the tropics and the other half in the 

field, practicing this knowledge-and acquiring new skills in rice 

production and in communicating this technical, information. One 

of the most outstanding features of the training methodology is the 

careful integration of classroom instruction and field practice. 

Another feature is the overall efficiency of the program. 

First, the classroom instruction, which imparts extensive 

knowledge about all aspects of modern rice production, is carefully 

organized around and integrated with the-practical field training. In 

this way the knowledge learned in the classroom is directlyi, relevant 

http:objectivesq.as


. 362 

to the problems faced in the field. Second,. the course. is highly 

efficient in that the entire course is completely organized ( i.e. 

lectures, field practice, field trips, etc. are all scheduled) befQre 

the trainees arrive, so that each hour is accounted for in terms of 

the person(s) responsible and- the behavioral objectives to be achieved. 

In addition, most technical lectures, field practice exercises, etc. 

are reproduced'and made available to trainees so each has a rice 

production training manual and a complete set-,of technical lecture 

notes to refer to both during the training program and after returning 

home. These features are some of the advantages that can be achieved 

in a training. program that is operated apart from an on-going work 

situation (as in vestibule training)--where attention does not have to 

be given to production goals. Some of the weaknesses of this method, 

in comparison with on-the-job training will be discussed. in the last 

chapter'.
 

Former rice production trainees have reacted in very positive 

terms to the -training they received with nearly every trainee indicating 

satisfied with the Overall training and with approximatelythat he was 

90% of the trainees indicating that they were making some or full use of 

the training. 

While trainees were generally very satisfied with the training 

they received, the number of respondents indicating that they are 

presently in job assignments where they ca,, make direct use of 

their training was less satisfactory. Although 81% of the respondents
 

indicated that they were working in rice production programs, only 

about 42% were in positions that are directly associated with the 
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stated behavioral objectives of the program. 

In regard to the primary behavioral objective of the program, 

it was found that only 19 respondents (12. 8%) were assigned and work

ing as rice production trainers. Although two-thirds of the respond

ents indicated that they had worked in organized rice production 

training programs in their home countries, in most cases these 

duties were in addition to their regular job assignments. Also from r 

the investigat6rls observations in the field and Donald Green's study 

of Indian returnees, it appears that many of these ad hoc rice pro

duction short courses are not being organized around the key "learn

ing by doing" approach--using staggered plantings and allowing each 

trainee to become experienced with each field practi6e associated 

with growing a rice crop. To successfully carry out this approach 

requires careful organization, 'adequate land and training materials, 

and the continuing, full '.'-me involvement of competent rice produc

tion trainers. Where training courses are only an adjunct part of 

an extension worker's overall program, it is -unlikely that such an 

approach can be successfully implemented. Instead, it appears that 

mostof these ad hoc training courses rely mainly on lectures, 

information giving, and practical demonstrations. In these cases, 

second generation trainees are not leaving the training program 

experienced in growing a rice crop with improved rice technology. 

In addition to the 19 respondents who are working as rice 

production trainers, it was found that another 36 respondents 

(24. 3%) .were working as rice extension specialists and another 8 

trainees (5.4%) were working in rice production, but as general 
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extension workers. In all of these cases trainee, were considered to 

be directly involved in ass.ignmentsthat are associated with the 

behavioral objectives 'of the program. 

One finding which was unanticipated was the relatively large 

number of research personnel (approximately one-fourth) that arp/ 

/ 

being trained as rice production trainers and specialists. Of// 
• /
 

particular interest wa's the fact that nearly 10% of former/ tainees 
/ 

are currently working in rice breedinrg. How or why tbse trainees 

were selected for this program,, rather than the training program in 

varietal improvement, is unknown. While rice production training 

is probably quite useful and appropriate for many rice research 

workers., their selection is quite inconsistent with the stated 

objectives• of the current rice- productibn training program. 

The remaining trainees have moved into other types of job 

assignments -since returning home (n' .,'inadministrative positions), 

but some of these trainees i.ted with rice productionare still a,.:,-, 

work.- Eleven participants are attending the university, and its appears 

likely that many of these will eventually return to rice production 

activities.. 



CHAPTER VIII 

.TRAINING STRATEGIES TO MEET THE TECHNICAL 
a,o 

MANOWE R QUq MENTS OF NATIONAL.: 

. RES4ARCH.AND EXTENSION SYSTEMS 

..... o..........,........
 

.. One of tim*ot immportant fidngs in thf" study ,as that
 
work behavior 'diffp red .widely among .the,'three tra ninggroups
 

, .. • . , ,..-: .-. ".. 

following their" return to nationaljob assignaients, At the same" 

time, however it was observed.that ihere were. great similarities 

between the general ba'ckgroupd'haracteristics di trainees in.the 

three groups. Therefore the objective of this chapter will be: 

to attempt to .dee.. anadequate explanation for i se differo 

, nc0p iwork bhaviorbV,kamining the maj6r independent and 

tnt,,drehingsvariables and (2) on the bais-of thes findings ,to 

.....clarify tle policy'implications of d erent t'ining.stfateis and 

to~mai4 appropriate recommendati6ns. tojcI.kxeier. .-

I * - ' 

-it r hou1,.. o't .nade'R'e~fectly .clear at .the.outs et, that the 
" ". G 1. .. " i he. - " 

purpoe,, in examrinng these differences in the orx arior of 

returred trairnee is not to characterizei n'e tain,g pro ra.m as 

beh.g bpt.e; or- Vorss tharq another prograT.m. Ra: her ,.the objective 

i.R to -1'..a:n fr'or .'he strengtfhs and-#eareses.of earh-training
 

stz .teey, The fact of thd matter is that each Lraining prcgram
 

36.5 
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included in this study is generally well organized and well received 

by former trainees, To establish this point, two major trainee 

assessment variables are contrasted in Table VIII-l. 

Essentidilly-there-is little or'no'difference -as to how 

individual trainees have assessed their training experience at 

each institute, a' well'as' their perceived use -of the training. 

Therefore, from the viewpoint of the individul trainee, it is 

concluded that each training program has been effective in 

achieving its epecified triMIng objectives;.-.. 

TAB LE- VIII

Gene'ral*Trainee Assessm'ent of Each Tra!iing. Program.. 

• ....... ::.. " : 'G., / .. " IMMYT LI k'J.., . IRI Lice 

Wheat Research Production 
TypyI f'raining Assam*nt .. Trai,,es . nep; Traipe., 

Trainee's .over;-a:All satisfaction 
with the .training program: 

very satisfied 65.4% 55, 6% 64: 0% 
4-'soti-ewhat.katiufied.. I .3Z.4)% :35,5%.. 34. 7%. 

neutral or dissatisfied 2.3% 8.9% 1.3% 
-io.%* 'totl', 1=0/ l-TT%' I'To~ 

Traineets tise' of training in hii .': .. 

,present job assignment: 

full use of training 46.4% 39. 4% 48.6% 
some use of'training 47.2-% 55# 5% 42. 1% 
little or no use of training 6.4% 5.'1% 9.3% 
total. lUUT% it1T % I • 

As mentioned above,,however, trainees are performing 

differently in their-present job assignents. To distinguish how 

trainees are behaving differently, the data on individual trainee 
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work behavior is presqnted for the three training groups. It should 

be noted, however, that the data in this following table is based on 

the subgroups of trainees who actually indicated direct involverhent 

(when the survey was taken) in a wheat improvement, or rice 

research and production programs. The percentage of trainees 

indicating such direct involvem ent for each training group is as. 

follows: CIMMYT wheat trainees: 83.3%, IRRI research trai iees: 

71.3%, and IRRI rice production trainees: 78. 8%. 

It is clear from the data in Tablt VIII-2 that CIMMYT wheat 

trainees are completing more research activities associated with 

the development of improved crop technology I than are IR4t re
2 

search trainees. In addition, IRRI rice production trainees are 

completing substantial numbe.rs of'production demonstration plots. 

While the second finding would be expected,- since this is primarily 

an extension group, developing an adequate explanation for the sub

stantial observed differences between the two research groups is 

more difficult. 

Accountingfor Observed Differences in Work Behavior 

To account for the observed differences in the behavior of 

the two research groups, an examination was made of the two 

IAs defined by the functional model of the research, develop
ment and extension process, shown as Figure I-I"on page 15, 

2
An-analysis of variance for the three technology development* 

variables--C, D and E--in Table VIII-2 indicates that these differ
ences are statistically significant at the . 01 level. 

http:numbe.rs
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TABLE V111-2 

Overall Work Behavior of Individual Trainees in Each 
Training Program Group (data reported is the mean 
level of each activity completed/trainee during 'the' 
main wheat or rice growing season of 1972) 

CIMMYT IRRI IRRI Rice 
Wheat Research Production 
Trainees Trainees Trainees 

Type of Activity Completed (N.= 105) (N ='154) (N = 108) 

A. 	 Laboratory/gre'ehouse : 
experiments 1.37 • 1.61 0.07 

B, 	 On-station field research 
experiments. 5..'2 $.; 4 8: .. . 5,.2,24 .&:. .. 	 . 

C. 	 Genetic. crosoe..-., , Z..7,,I.. 19.9 . . 5. 

Th1 	 0n-otatig..replicated ..... .* i ,... 

applied research trials 7.24 1.55 0.82 

o°E. 	 On-farm replicated applied 
research..trals... . j. '.- 4- 74,: ,: I.1 . .... ,38 

F. 	 O. p*,*,.t Qi. .. .. ,.. :.. -

Demonstration plots ' 3.71 1.46 11. 15 

major 0independ.eit ..variables:. 4.1) Jhe. perrar)al characteristics of 

individual trainees and (2) the characteristics of trainees in their 

work organizations; as well as the differences in the main interven"' 

ing variable--the acpal training strategy and approach being 

empl oyed by each institute. 3 

3a 
See FigureII-. on page 47--a'model depicting the rote 

of training in behavioraland organizational change--to see the 
conceptual framework being .used in the following analysis. 
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Personal Characteristics of. Trainees 

To explain differences in the work behavior of trainees within 

training groups, the. investigator atterapt-ad to develop multivariate 

linear regression models of 4~y independent variables. As reported 

in the respective-chapters, these attempts. wee q'ite unsuccessful 

since none o the independent variablbs was "found'to have any great 

amount of influence on the dependent variable "work behavipr." 

Therefore, in attrmnpting to explain differences between groups,
 

it seemed appropriate to start by qxamining these same key inde

pendent variables to see if they would explain the observed*differ

ences in this main dependent vari'able. Tabl'e VIIM-3 szrdMrrizes
 

those personal characteristics that might be expected tOv: izriIuence 

.work behavior. " 

In terpis of background characteristi'cs, there avi'e fWo
 

apparent differences betweeni' the two research'trainfAig groups
 

which could affect work performance. 'The fist, as d6c..rented
 

in Table VIII-3 above, is the difference in educational level between
 

-'thie two research groups. Although the IRRI research groUp'is more 

highly educated, arie -his factor may influence gomewhat the type 

of res'earch conducted (which does. appear to be the case); this factor 

'would not be expected to negatively influence the ovedal amount of. 

- work completed. 

The second major difference between the two research' 

training4 groups is nationality and the possille influente of cultural 

factors on work'behavior. Since the.IRRI research group is primarily 
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TABLE VIII-3 

Personal Charapteris tics of Trainees in Each Trainee Group 

CIMMYT IRRI IRRI Rice 
Wheat Research Production 
Trainees Trainees Trainees 

Personal'Characteristics of (N 130) (N = 234) (N = 148)
Trainees 

A. 	 Mean age when entering the
 
training program (in-years): 30.6 30.4
 

B. 	 Percentage of trainees who 
grew. up in rural areas -61.4% 59. 5%, 77.001q 

C. Percentage of trainee 
fathers who were'engaged

in agricultural jobs.. 47..5% 36.7% 45.8%
 

D. 	 Percentage of trainee families . 
whose main'source of income
 
was from agricultural sources 47.7% 43.2% 55. 5%
 

E. 	 Educational level of train6-s 
when entering the training 
program
 

Less 	than B.,S. degree 2. 1%. 1. 8% 22.4%6 

B.S. 	degree or equivalent* 57.8% 62.3%' •65.0% 
or Ph.D. degrce . 21.1% 35..9% 12.6%• :.To 	 i1~l% i1070% i0U/ 

F. 	 Present educational level 
of trainees ,. 

Less 	than B.S. Degree 20.5% - .17.5% 
B.S. 	 degree or. equivalent 41.7% 16.2% " 56.6% 
M.S. 	 degree or equivalent 27.6% 41.2% .19.6% 

Ph.:D. degree 10.2% 42..6% 6.3% 
Total I =0."0"0"% WO71 	% 1U? 

from 	countries in South, South-East and East Asia, and CIMMYT 

trainees are primarily from North Africa, the Middle East, !jSouth 

Asia and South America, this fator could explain some~of these 

differences in work behavior. Given the fact that there was insufficient 



371 

overlap between the two groups to really measure the impact of 

nationalityor culture on work behavior the imaportan'ce of this 

influence remains unknown. However, based on the investigatorls 

experience in agricultural training programs where he worked with 

a wide -variety of cultural groups, there.was nothing in this experi

ence to suggest that cultural background would have a determining 

influence on the type and amount of work performed. Instead, it 

appears necessary to explore other. variables which may be more 

important in explaining these differences. 

0 

Characteristics of Trainees in Their Work Organizations 

The next set of variables to be examined, in attempting to 

explain differences in the work behavior of the two research train

ing groups, is the role of the trainee in his work organiz'ation at 

the present time. Table VIII-4 presents data on certain selected 

variables that could be expectrd to influence the dependent 

variable. . 

While there is no difference between research groups 

regarding the level.of their present positions in their work 

organizations, there are other importatt differences which could 

contribute directly to ihe observed differences in work behavior.' 

First, there is a substantial difference in-the proportion of 

trainees doing field research work., While the work behavior 

of IRRI research trainees is dominated by experimental field 

research (as reported in Table VIII-9), the fact that only about 

'45%of'the IRRI research group (as contrasted with nearly 75%/ 

http:level.of
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,TABLE VIII-4 

Diferent.Variable.s, Depicting Zhe Role of. Trainees in Their 
Work Organiiation for'A.l1 Three Training droups 

CIMMYt ,IRRI IRRI Rlice 
, Wheat Research Production 

Characteristics of Trainees in trainexs Trainees Trainees 
Their Work Organizatiop 1 (N =234)1)148) ,(N 

A... Types of organization where 
trainees are presently 
working: 

'National research 
organizations . 88. 0% 56.9%0 20.0% 

National extensio. 
organizations 6.4% 1.9% 47.9% 

Agricultural college or 
un-iversity :. 2.41a 27.3%. 12.1% 

O3.a • '3.9% 20..0% 
Total 1U.700 1U ". 1U%D-0 

'1. 	 Level ofUtrairee's'piresent 
position in his work organi
zatioih:. " 

Policy level 4.0%. 4.7% 2.9% 
Senior level .411. 9% 46. 5% 32. 1% 
Middle level, 50. 1% 45.0% 54.0% 
Lower level' 4.0% 3.'8% 11.0% 
Total I . 0/0 1 % 0/0y7 

C.' Type of work trainee is 
engaged in at the present tim;: 

Mainly administrative 
work 1 1.1%'l1.6% 	 % 

.Mainty field trepear.ch 
work 74.46 44.,7% 2, 0% 

'..Mainly lab../greenhouse 
research ' 6'.6 24 1% 3.8% 

Mainly field extension 
work '.8% 28.8% 

Mainly teaching ortraining 1. 6%. 16. 1% ' ' 22.7% 
Totals lJ% 10"% 1 % 

D. 	 Crops worked with by the 
trainee in hid presert job 
assignment: 

Only works with wheat/
 
-. rice .. . 7.1.47o 40.7.% 32.8%6
 

http:trepear.ch
http:for'A.l1


TABLE VUI..4 (Continued) 

CIMMYT IRRI . -A1 Rice 
' Wheat. ResearCh' Productibn 

-Characteristics oi T 'ainees in Trainees .Traiiiees .' Trainees 
Their. Work Organizations (N = .130) (N = 254) (N 14.8) 

Works with.wheat/rice 
and other crops 1.9.9% 31.5% .48.2% 

Ddes notwork with 
wheat/ric' in his 
present job assigntnmnt 8.7% 27.8% 19.0% 

Total - 010 i=% 1-00. 0 % 

for the CIMMYT'group) are engaged in field research would be 

.expected to have an important negative influence on the mean level 

of activities comp.leted per trainee. Second, the important differ

ence between the two groups in regard to crops worked with (71% of 

CIMMYT trainees worked full time on wheat research; while only 

41% of IRRI research trainees worked full'time on rice research) 

would also be expected to have' some influence on the total amnouft 

of wheat/rice research completed. 

Th'e findings raise two obvious questions. First, why are 

there-such large differences between the two research training, 

groups. on these two variables, and second, what actual impact are 

these differences having on the amount of work completed by 

trainees. 

While there are no clear cut answers to the first question, 

certain facts are known* First, IRRI selects trainees from educa

tional, as well as research institutions for its research training 

program. With 16% of former IRRI research trainees now working 

in teaching positions within colleges of agriculture or universities, 
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this group accounts for more %thanhalf the -difference between the 

CIMMYT ahd.IRRl rI'esear'ch groups.. Second, of those IRRI research 

trainees who are doihg. esearch worki more than One"third.are 

engaged in laboratory/greenhouse research and this group accounts 

for the remainder of the difference of those trainees, doing field 

research, between-the two research training groups. 

Less easy to explain or to account for is the fact that only 

41% of the research workers included in the IRRI research group 

are working full time. on rice research.; yet,most come from coun

.tries totally dependent on rice as the major food staple. The only 

*apparent reason that will begin io explain this difference is the fact 

that the IRRI research group is trained in disciplinary departments 

and is more highly.edupated, which again would be an impetus.to 

further disciplinary specialization. Once back home in their national 

programs, which are concerned with several different crops (rather 

than.a single crop.as is the case wiih IRRI), it appears likely that 

these scientists may be called on to diiride their research time with 

other cr.ps, in addition to rice. For' example, a pathologist may be 

assigned .to study fungus diseases of several economic crops, rather
 

than work on all different diseases of rice, such a bacterial blight,
 

.bIst (a-fungus 4isease). and.tungro (a virus disease).
 
Trainees whohave gone through the CIMMYT training
 
Trainee a wh . , .. .9 

program, which operates within an interdisciplinary research 

structure, have tended to continue their focus on wheat improve

ment, rather then specialize on research problems within a particular 

scientific discipline. 

http:impetus.to


The se cond question raised above, was to determine how.much 

impact these differences in trainee job assignments, betwen the two 

research training groups, is having on the overall work behavior of 

trainees. To address this question, the procedure was to contrast the 

work behavior of two subgroups of trainees--those mainly doing field 

research work and those only'working on wheat/rice research--from 

each -of the two research. training groups, to determine if the observed 

,differences in work behavior could be explained by either of these two 

independent variables, or if the differences still persist. The results 

of these analyses are found in Tables VIII-5 and 6. 

As the data indicate, -the observed differences in behaLvior for 

those research activities associated with the development of improved 

genetic and production technology (types C, D and E) continue to be 

present even when consitlering just those subgroups of trainees that 

are mainly doing field research and those doing only wheat/rice" 

research, respectively, Therefore, it is concluded that-while a 

smaller proportion of IRRI regearch trainees are.working in field 

research work and also that a smaller proportion are only working 

full time*on 'rice research, that these differences in. job assignments 

still do not explain the major differences in observed work behavior 

between the two research training -groups, 

To reiterate, it was not possible to a'ccount for the differences 

in work behavior between the two researoh, training groups by consid

ering the two main independent variables: (I) the differences in the 

personal background characteristics of the individual trainees in 

each group and (2) the characteristics of trainee job assignments 

lfiore
Rectangle
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TABLE.,VI]tf-5.. 

-- Analysis of Variance 'of the Work.Behavior of Individual 
Trainees Who Are Mainly Working on Field Rdsearch. 
For the CIMMYT and IRRI Research Training Groups 
(data reported is the mean level of each activity com
pleted'per trainee during the main wheat or rice grow
ing season of 1972) 

CIMMYT IRRI 
Wheat Research ,Level of' 

.Type of Activity Trainees Trainees Signifi-4
Completed (N = 79) (N =,72) t values cance 

A;.	Laboratory and " ",
 
greenhouse

experiments 1.76 61 .. ns...!068 


B. 	 On'-station field.,
 
research
 
experiments 6.82 4.07 1.7757 n. s. 

C,. 	Genetic crosses 279. 5 . 26.3 5. 8646 * * 

D. 	 On-station repli
cated appled
 
research trials 8.95. 2.00 4.3683 * *
 

E. On.farm repli-" 
cated applied 
rVeseatch trials 4.95 1. 68 2.4003 * 

F. On-farm produc
tion plots 3, 1' 2.46 0.4226 n.s. 

in their work organizations. These findings, therefore, direct the 

inquiry to the intervening variable--the training itself--to see if 

the differences in training could account for the observed differ

ences in work behavior. 

4Note:" the ! atistical notationis used inboth Tables VIII-5 
and 6 are defined as- follows: n. s. is not significant, * is significant 
at the . 05 level, and ** indicates the difference- is highly significant 
or at the . 01 level.' 
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TA.BLE VIII-6 

Analysis of Variance of the Work ,Behavior of Individual 7. 
Tr-aineeu Who are.Only Vu'.ing on Wheat/Rice Reseaich 
for the CIMMYT and IRRI Research Training Groups 
(data reported is the riean level of each activity com
pleted per trainee-during the main wheat or rice grow
ing season of 1972) 

.CIMMYT (IRRI 
Wheat 'Research Level of 

Type of Activity Trainees Trainees Signifi-
Completed (N'- 81) (N 82) t values cance 

A. 	Laboratory and 
greenhouse
 
experiments 1.72 1.12 0.5778 n. s. 

B. 	 On-station field 
research
 
experiments 5.89 3.84 1.3358 n.s.
 

C. 	Genetic crosses 261.2 28'0 5.5943 * * 

D. On-station repli 
cated appii.ed. 
research trials 8, 36 1.52 4.4190 * * 

E. On-farm replicated 
applied research 
trials 4.43 1.26 2.6425 * * 

F. 	 On-farm produc
tion plots 3.77 1.99 1.1194 n.s. 

Differences in Training As An Intervening Variable 

The training objectives, metfiodo16gy-and strategy of the 

two research training programs being considered here are markedly 

different. Both training approaches have been described in detail in 

their respective chapters of this thesis. The'purpose here is not to 

repeat this material, but only to summarize the key points 

which appear'to directly link these different training approaches to 

http:appii.ed
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the differences in work behavior which have been observed. 

-The main educational objective associated .with the research

project approach to training that has been employed byIRRI is 

analysis. In following this type of program the. trainee learns 

first hand how to design, carry out and report on a research 

experiment and in doing so learns how to think analytically--a 

prerequisite for-any suc.cessful, research worker. Having this 

ability and skill, however, does not prepare a research worker 

for any type of research work. In part ular, he does not learn the 

research skills and methods 'associated with organizing and operat

ing a research program aimed at developing improved agricultural 

technology, where the primary educational objectives are synthesis 

and evaluation- .objectives which characterize the CIMMYT wheat 

training program. 

As described earlier (see pages 75-89), the CIMMYT wheat 

research program- is a.highly .organized "genetic assemblyline" 

which has standardized procedures and routinized ta'sks to increasb 

theefficiency andi output of a wheat improvement research program, 

while minimizing error. By systematically mixing (synthesis) ihe 

gene pool through large numbers of gen'etic crosses and by- systerna

tically screening the p"ogeny.of these crosses, particularly through 

the extensive use of early generation- testing procedurps'(evaluation), 

CIMMYT scientists believe they can maximize the probability, of 

producing superior germ plasm. CIMMYT wheat trainees, appear 

to have learned and to have adopted this research approach to wheat 
5 g . 

imnpr~vement,, given their observed behavi~r. 

http:p"ogeny.of
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/ The conclusion of this resear.chis that the different approaches 

to research training that are being pursued by IRRIavd CIMMYT 

are having an important and measureable influence on the work. 

behavior of research workers in less developed countries. In the 

one case, research workers are tending-to emphasize. experimental 

research aimed at generating new knowledge about rice production., 

in the tropics. The other training group tends, to emphasize and to 

be very.efficient and productive in conducting research aimed at 

developing improved wheat technology. Next, the policy implications 

of these 'two training approaches will be considered. 

Policy Implications and Recommendations 

The Appropriateness of Training Strategies in Meeting Technical 
Manpower Requirements of Effective Agricultural Research and 
Extension Systems 

In the f:rst chapter of this thesis, the case was made and 

documented that one of the most se'rious problems facing research 

institutions in less developed countries is an inappropriate or 

unbalanced research orientation. The concern was expr.essed 

that research scientists, who have received their training in 

foreign universities, have tended'to adopt the normative structure 

of those public research institutions that reward contributions to 

the body of knowledge in each field'of study (i. e. knowledge generat

ing types of research). 

Many of these scientists, after returning home, are 

concerned with establishing a professional reputation in their field 
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of study. To do so, they find it necebsary.to focus on theoretical 

research prdblems- withintheir field of study, rather than working 

-on applied research problems aimed at developing 'new, improved 

crop technology for producers. And, as H. W. Singer has pointed 

out, frequently these theoretical research problems represent the 

frontiers of 'knowledge as defined by the scientific'comrnunity of 

industrialized nations--research problems which a're probably far 

rlerroved from the problems faced by the less developed nations. 

Unfortunately,' because of the low'status of agricultural produceis 

ii most countries and because of -the lack of any professional reward 

system to credit research activities aimed at developing improved 

technology, few scientists have felt inclined or obligated to give 

rrvch attention to heipiug. qultivators. and Peasants to increase their 

agricultural production. 

In the discussion on research allocation in the effective 

agricultural research system in the United States, it was / established 

that in the mid-sixties approximately 70% of total research expendi

tures (including both the public and private sectors) went for applied 

research activities, while only about 30% of the agricultural research 

budgetwent for fundamental resear'chi(see Table I-I on page 20). 

Another factor that points to the need for a heavy emphasis 

to be given to technology development types of research is the fact 

that most foreign agriculturists, who are assigned by the Ford and 

Rockefeller Foundations to national programs as working scientists, 

generally concentrate on research activities aimed at creating 

improved crop varieties or developing improved production 

http:necebsary.to
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practices, rather than conducting experimental research airhed 

primarily at knowledge generation. These foundation scientists 

are highly trained and experienced research workers; yet,many 

are involved in the rather elementary. task of adapting high yield

ing varieties to fit local growing conditions, developing fertilizer 

recommendations, etc. 

One such s cienitist,whom the investigator interviewed while 

conducting this research, indicated that he was forced to take hib 

breeding materials to his private house after harvest'iince pre

vious experience convinced him that local researchers lacked the 

interest and/or training to carefully store knd to properly prepare 

the breeding linefj for planting the next season. Another scientist 

reported the absence of reliable data on which to base fertilizer 

recommendati,.,s for the improved varieties. While local research 

workers were available and responsible for these essential research 

tasks, in most cases they lacked, the interest, motivation and/or 

training to get out on farms and to conduct the necessary replicated 

applied research trials on which a~curate production recommendations 

could be based., Therefore, the majority of this scientist's time was 

spent conducting on-farm applied research trials. 

These observations, the allocation of research expenditures 

in the effective agricultural research system of the United States and 

the discussion in the agricultural research and training literature of 

the problem of an unbalanced or inappropriate research orientation, 

all strongly support the proposition that agricultural research 

worke'rs in less developed countries should give the majority of 
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their attention to technology'developrieht types df 'eaearch. 

While it is dilficult to-directly equate one tye of research 

activity with another., Figuies VIII-l ahd 2 give a graphic compari

son as to how former trainees from IRRI' and CIMMYT are allocating 

their time to knowledge generating and technology developing typei 

of research, as well as to technology extension. activities. Next 

each of these figures will be diacusaed separately. 

IRRI Research and Production Training Programs 

The cor-fbined efforts of IRRI research and production trainees 

show a polarization of emphasis, with research workers concentrat

ing primarily on knowledge generating research and with rice produc

tion trainees conducting substantial numbers of production/demon

stration plots--which serve to extend the improved rice technology 

to farmers. While technology development research activities are 

not being neglecped byformer research trainees, clearly these 

activities are being givan less emphasis than knowledge generating 

types of.resea-ich work, This observation is reinforced by the fact 

that LRII research trainees have published or presented 375 techni

cal papers in the last two years alone (1971-72). While this is an 

i#npressive contribution to the, body of knowledge about rice produc

tion in the tropics, there remains the obvious need to translate this 

knowledge into useable forms of improved technology--a need that 

is receiving inadequate attention from former IRRI research trainees. 

Rice production trainees. on the other hand, have been. very 

productive in helping farmers establish high yielding production/ 
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.Figure VIII-1: Work Behavioral Patterns of Former 
 Figure VIII-2: Work Behayioral Patterns of
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demonstration plots,and some trainees have-been able to ca'rry out 

on-farm replicated applied research trials. On the whole, however# 

it appears that many rice production trainees are recommending 

IRRI developed rice technology with a minimal amount of systematic. 

testing and rrodification. 

Although IRRI research trainees do focus on problems of 

rice production in the tropics, which is an improvement over the 

research focus -of some of their foreign un.iversity trained colleagues 

(who, as Singer suggests, frequently work'on research problems 

that are defined by the rich industrial nations); nevertheless, the 

majority of these trainees appear to accept or be operating within 

a normative. structure that rewards contributions to the body cf 

knowledge of their respective disciplines. Or as one foundation 

scientist, who has &..dextensive contact with returning IRRI 

research trainees, put it: "Research trainees are ina hurry to 

get back into their own little niche." 

Based on these findings of rusearch worker behavior and1 the 

suggested emphasis that should be given to different types of'research 

activities, it is recommended that IRRI critically assess the techaical 

manpower requirements of cooperating national research programs 

and,then.possibly consider changing its research training strategy in 
light of this information to better meet the overall technical manpower 

requirements of natioial research programs. 

CIMMYT Wheat Training Programs 

CIMMYT wheat traineeswhile not neglecting knowledge 

generating research activities, have given major emphasis to 
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technology developing types of research activities; and the balancIe 

between these -twotypes of reserch activities'appearetobe con. 

istent with the evidenced needs bf national'research programs. 

There is a third dimension tothe problem of research emphasis 

which is not sliown by Figure ViU-Z,- rmt which may represent an 

internal imbalance within the technology development function which. 

may be characteristic of the CIMMYT whbat training group. 

While there was no way to differentiate the data between 

types of replicated applied research trials that were reported by 

CIMMdYT trainees, 0bservatiois rn_d by the investigator in the 

field suggest that the majority of attention was being givan varietal 

field trials, rather than a full range of.production field trials. As 

pointed out in the chapter on the CIMMYT training program, the 

dominant emphasis within the training program during the six'les 

was on developing genetic technology. While a wheat production. 

training program was established in 1970, it has been largely 

patterned after the IRRI rice production training program and is 

.primarily directed toward training extension personneL While" 

the wheat production program addresses a technical manpower need 

that requires continuirig attention, CIMMYT has failed to give ade

quate attention to the problemr of traiiing research workers who:can 

*develop the production technology (cultural practices, fertilizer re

c6mmendatione, etc.) to fully exploit the genetic potential of the 

improved wheat varieties-.-while minimizing risk to farmers. 

Furthermore, this technical manpower problem will become. 

*increasing limiting to national wheat improvement programs as 
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thejimproved genetic technology spreads out of the limited irrigated 

zones and into the more extensive rainfed areas. While CIMMYT 

has taken the position that these types of production research prob

lems are location specific and must be resolved locally--which is a 

valid position vis-u-vis CIMMYT 1s own research efforts--this posi

.tion does not preclude the need for production research training and 

CIMMYT should give careful attention to this problem. 

Organizational Change As'An Appropriate Training Objective 

-The most basic difference between the two institution building 

strategies included in this research concerns the assumptions made 

about the ability of most.national research systems in less developed 

countries toorganize their scientific resources. While this is. a 

complex issue, each center's response to this question, provides 

some valuable insights into the problem. 

IRRI's response to this issue was essentially that the national 

programs it .was work ing with did have the ability to organize their 

scientific resources, but lacked an adequate supply of properly 

trained research workers. Therefore, it set up a research train

ing program that was logically consistent with this working assump

tion. To demonstrate why this response is logically consistent, it 

is necessary to digress briefly and review a comparable situation. 

IRRI is. operating on the basis of the same type of institutional 

relationship that a college of agriculture (as an educational institution) 

would have with a functionally effective experiment station (as a work 

organization). The college provides graduate students with a good 
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theoretical background in a field of study, along with a solid research 

experience in designing, conducting and reporting on a research pro

ject.. Once hired for a particular research position, however, the 

student is given specific research responsibilities, (tasks) that he 

is expected to carry out--which are functionally integrated with 

the overall research program. Then, by assigning the inexperi

enced research worker to work with a senior scientist, the 

organization provides him with sufiicient informal, on-the-job 

training until he can function independently in carrying out his 

assigned tasks. 

The observed work behavior of former IRRI research 

trainees, as they return home to concentrate on knowledge generat

ing types of research, places IRRI's operating assumption, about 

the ability of natlonal research programs to organize their scientific 

resources, in serious question. 

CIMMYT's response to this question is essentially based on 

the premise that the national wheat improvement programs it is 

*working with are not functioning effectively because they are unable 

to organize their scientific resources to solve practical prodUction 

5 1t should bd'noted that several countries from which IPRI
 
receives substantial numbers of trainees (for .example: Japan.
 
Taiwan and Korea) are assumed to have rather effective research
 
systems at the present time. Therefore, this type of research
 
training may be quite appropriate in meeting their needs. How
ever, if these programs are in fact relatively strong and function
ing effectively at the present time, there would appear to be little 
justification for IRRI to expend its scarce training resources on 
research personnel from these countries, when the important rice 
growing countries of the tropics have weak research systems. 
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problems. By identifying this inability as a serious institutional 

problem, it follows that technical personnel, in addition to lacking 

relevant xesearch skills and methods, also lack the skills and spirit 

of working together in a cooperative team effort. More precisely 

they lacked the organizational skills and. perspective necessary to 

integrate their research functions. Thus it was found that CIMMYT 

trainees in cereal technology would spend one-fourth, of their time in 

the wheat breeding program, so they would clearly understand and 

appreciate the functional relationship between their work in cereal 

technology and the work in the breeding program. Likewise, each 

training group would spend a substantial amount of time working in 

each of the other respective research programs that are functionally 

involved in developing improved genetic technology. 

In conclusion, what appears to be the case is that complex 

research systems which developed in the United States (and 'other 

industrialized nations) were structurally transplanted into less 

developed countries. Because these institutions did not develop 

out of actual agricultural problems found in each respective country 

and because these research institutions were established as struc

turally complex organizations, the various disciplinary departments 

within these national research institutions never became functionally 

integrated. rherefore, the resulting behavior of most research 

scientists was to pursue individual research projects that would 

enable them to advance professionally. 

CIM.MYT's response to this perceived institutional problem 

was to concentrate on one specific production problem--the need for 
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improved genetic technology- -and through its 'training approach to 

carefully and systematically build this relatively simple research 

function into each national program (i. e., organizational change as 

a specific training objective). Once a "critical mass" of trained 

research workers was present and the program ftuictioning effec

tively, each national program would be expected to begin: (1) work

ing out its own research structure (i. e. division of labor)to fit local 

needs and requirements and (2) to take over the necessary informal 

on-the-job training of new personnel. Once this transition is made, 

the national wheat improvement program will be able to achieve 

those research objectives that are securely rooted in local produc

tion problems. 

IRRI, by using the research project approach and by training 

research workers in separate disciplinary departments, accepts an 

organizationally complex research structure as the best way to 

organize scientific resources and, therefore, does not perceive it 

as an institutional problerm--particularly not a problem to be resolved 

through its training programs. Therefore, while trainees return 

home to study relevant production problems, it appears that in most 

cases their research efforts lack the necessary functional integration 

that will result in improved rice technology being deve ped. Where
 

this occurs, the national research system will remain fuqctionally 

impotent in its ability to solve serious production problem\s~and the 

nation will remain totally dependent on exte'rnal sources for new 

sources of improved technology--which will have to be supplied, 

in large part,by the international research centers themselves. 
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The Need to Redirect Professional Reward. Systems 

The case has been made in this study that the development 

and delivery of improved technology to agricultural producers is 

essential if agricultural production is to be increased. For this 

to occur, a substantial portion of the national research effort will 

have to be redirected toward the problem of translating existing 

knowledge into improved technology. But what incentives are 

available to encourage research workers to willingly and aggress

ively undertake these research responsibilities? Essentially there 

are none. 

First, salaries for most research and extension workers are 

low, particularly in comparison with their research counterparts at 

the international centers. For example, the present mean monthly 

salary (in U.S. dollar 6quivalents) for CIMMYT wheat trainees is 

$202.; for IRRI research traineeh it is $193. ; for IRRI rice produc

tion trainees it is $104. Since-the entire national research system 

is in the public sector, it is not possible to give-..as private industry 

does in the United States--a higher salary fifferential for those 

scientists who choose to take on teci .,ology -Ievelopment (R & D) 

assignments. 

Second, in most cultures agricultural work is a low status 

occupation; therefore, there are no positive social sanctions 

(essentially only negative onei) that would encourage a highly 

educated scientist to go to the field and work with an illiterate 

peasant. And even if individual scientists were motivated to do 
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this type of research work,. the research brganization has no effective 

way to reward such behavior. 

Finally, the spirit of cooperation is frequently missing from 

national research programs, and scientists tend to think in.terms 0f,' 

achieving personal, rather than institutional credit. To develop 

improved technology requires considerable interdisciplinary cooper

ation; butpin this case, it is the team, not the individual, that must 

share the credit. However, if this team credit is usurped by the 
0J
 

research director or the team leader rather than being shared 

by the team members, individual research workers will i6t be 

encouraged to work together. Given these conditions, it is not 

difficult to see why most agricultural research workers in these 

national programs have tended to concentrate on-individual research 

projects (knowledge generating research) and the professional recog

nition that goes with publishing research papera -- particularly in 

international scientific journals. 

To provide some incentive for research workers to take up 

.the task of developing improved technology and for extension work

ers to concentrate on the effective and efficient delivery of improved. 

technology to farmers, it seems both logical and essential for the 

international research. centers to develop appropriate' systems to 

reward those research and extension workers who are aggressively 

car'rying out these highly important, but currently low prestigetasks 

and functions. 

-An example of one such reward system is the FAO follow-up 

workshops for former CIMMYT trained wheat and barley workers in 
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,the Near East (see page 154). While the expressed purpose of these 

workshops is to bring former trainees up-to-date regarding new 

developments in wheat improvement, these workshops also serve 

the dual purpose. of being an effective reward mechanism. First, 

by havifg the workshops in different couhtries each year (rather 

that at CIMMYT) it is the national wheat team that receives much 

of the recognition and'attention. In addition, while participants 

receive the satisfaction of renewing old friendships, they are also 

able to compare their programs and progress with other national 

wheat improvement programs, and in doing so pick up new ideas, 

exchange materials,. etc. Finally, since the main selection 

criteria for these workshops is based on the trainee's continuing,. 

direct involvemenf in wheat improvement wor'l: it is the research 

worker's behivior, rathe'r than some other criteria (such as posi

tion or prot'sional reputation) that is being rewarded. 

In conclusion, it is clear that international centers' cannot 

prevent research workers from concentrating on knowledge gener

ating research activities; butthere isemuch that can be done in 

terms of positive sanctions, as part of a systematic follow-up 

effort, to reward those resear.ch workers who are working hard 

to develop and deliver improved technology to help solve farmer 

production problems. In this regard,- CIMMYT should expand its 

cu~rent activities in this area, by including all of its former trainees 

in these regional workshops. In addition, CIMMYT should also ex

plore other types of reward systems--particularly for. senior 

scientists in national programs--ihat would call attention to these 

http:resear.ch
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specific types of research achievements that are not being profes

sionally recognized at the present time. Likewise, IRRI should 

give serious consideration to institutionalizing reward systems 

that would give former trainees and rice research workers an 

incentive to pursue technology development types of research 

work. 

The Need to Carefully Evaluate The "Train the Trainer" 
Approach 

IRRI, through its rice production training program, and 

more recently CIMMYT, through its wheat production training 

-program, have focused on the "train the trainer" approach to 

meeting the technical training needs of national extension service. 

personnel. The objective of this approach is to build an in-service 

training component within national extension programs whereby the 

'technical knowledge and skills of field level extension personnel 

can be up-graded and improved. While in theory this idea has great 

potential, in practice there are many difficulties that can limit the 

success of this approach. 

First, institutional conflicts between the research and 

extension organizations can be increased rhther than lessened. 

For example, rice production trainees are trained in the new rice 

technology that IRRI has developed and are specifically taught the 

necessary methods to adapt this technology to local conditions. 

Institutionally, this approach can weaken rather than encourage 

a closer working relationship between the extension service and 
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Interviews with rice productibln trainees inthe resea'rch'institutioh. 


th( field cliarly indicated that these individuals continue to'look to
 

IRRI, rather than their local experiment station, for new sources of
 

improved production technology.
 

some trainees may conduct training prograrns . but
Second, 

be unable to actually create the desired multiplier effect because of 

For example, some respondents reportedorganizational restrictions. 

* training rather significant numbers of farmers since returning home, 

bxt in this case there was no multiplier effect within the extension
 

only using organized training
organization iteelf. The trainee was 


of extending the improved technology to
programs as a means 


rather than working with farmers through the use of high
farmers, 


yi'elding p .oduction/demonstration plots or minikits, 
6 which are
 

commonly used by the production specialists trained at IRRI.
 more 


limit the usefulness of
Another serious problem that can 


the train the trainer programs and the hoped for multiplier effect,
 

is what might be called the "dilution effect". Most training
 

reported by IRRI rice production trainees
programs that were 


one day to about .two weeks in length. The amount
varied from 

of techrical information and the number of production skills which 

can be imparted to field level extension workers in a short period 

of time is largely dependent on the training methodology, techniques 

rrinikit is "A package of applied research materialsnA 

ataining at least 6 rice selections and varieties with measuredc€ o' fertilizer, insecticides (and herbicides) designed for 

* 

amounts 

the farmer to be planted in 300 sq. m. " (Castro, 1972, p. 71). 
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used and the capability of the participants. iRRI's approach to this 

problem, which their trainees are encouraged to utilize, has been 

to use staggered plantings of rice, so that within a one or two week 

training period trainees can obtain direct field experience in all of 

the production skills associated with growing a rice crop and in 

using the improved technology. 

While using staggered plantings of rice is an effective 

training technique, this approach requires careful planning, good 

organizational skills, as well as sufficient land, equipment and 

supplies. In a study of former rice production trainees in India, 

Donald Green found that while the majority of returnees had been 

directly invoived in rice production training programs in their 

home states, only one group had yet been able to organize its 

short term training sessions around this key "learning, by doing'! 

training technique (Green, 1970, p. 12). Green goes on to point 

out the shortcomings of training programs that are geared to class

room instruction and demonstration, rather than concentrating on 

indepth skill training in growing a rice crop using improved 

production technology: 

The key to the 'learning by doing' approach is the 
identification of and provision for practice in doing 
the specific skill required. Growing rice involves 
a series of interrelated and complementary opera
tions throughout the crop cycle. Poor performance, 
deletion, or untimely application of one or' more of 
these operations can seriously affect yield and 
returns, especially with the new varieties which 
have a substantially different plant environment. 
In addition, the ability to. diagnose problems and 
atply correct solutions before the consequences 
become too serious requires high levels of skill 
and understanding. Training activities which 
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rely primarily on imparting.,d edge by lecturers, 
information giving and poorly designed and conducted 
practhtils are of questionable adequacy ior-amodern
izing agricu:lture (Green, 1970, p. 7). 

Finally the fact that so few rice production trainees have 

been Able to function as rice production trainers (12. 9%6) since 

returning home suggests that this approach has not been very 

successful in achieving its behavioral objectives. 

An alternative approach to training the trainers of crop 

production specialists would be to concentratp on an on-the-job 

or non-iormal training system for research and extension workers 

who are directly involved in.production programs -- rather th.an 

attemptingto establish formalized in-service training centers as 

is required with the present approach. While this alternative 

-approach is beyond the scope of this study, IRRI's Upland Rice. 

Project and CIMMYTIs Puebla Project appear ,to offer' considerable 

potential as national training models for production research and 

extension workers. 

-Once such functionally effective produ~ction research 

extension projects are established in a country (as IRRI has done in 

the provinces of Bulacan and Nueva Ecija and as CIMMYT did for 

maize in the state of Puebla), tese on-going'production programs 

could be used to trai-i6new tdams of research and extension work

ers both for other regions within the same country and for new 

*Iregional projects in other Countri.es. This approach could produce 

the desired multiplier effect, while avoiding many of the potential 

problems and weaikhesses of the current "train the trainer" approach. 

http:Countri.es
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In conclusion, it seems clear. that there are many unanswered 

questions regarding how best.to traip production research workers 

and production extension specialists. Also,. there is the. problem of 

training, village level extension workers.. The "train the trainer" 

approach that is currently being pursued by both centers appears 

to have many serious limitations. To adequately determine the 

effectiveness of this approach, however, will requi e a closey. 

examination of the second generation training progrm that have 

.resulted and their direct influence in improving the work perform

ance of field level extensi n worlers. At the same time, however, 

it is recommended that bot centers carefully explore te potential 

of using regional production projects as a means for training inte

grated production research-extension teams as has already been 

done quite successfully in the Puebla Project. 

Conclusion 

The Need For An Integrated Institution Building 
Approach To Training 

This research has stressed the need for functionally 

integrated national research, development and extension systems. 

To build systems that will be effective in solving farmer 

production problems and in increasing food production will require 

7 

7 This observation is based-,on conversations the investigator 
has had with Heliodoro Diaz who has been directly involved with the 
Puebla Project since its inception in 1967 and who is currently com
pleting his doctoral thesis on this project, which includes a section 
on training production research and extension workers. 
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an integrated training a9proach., Traditionally training has been viewed 

as a means of up-grading the knowledge. and skills of individuals. This 

,.-perspective is appropriate when dealing with productive, on-going 

institutions that use training to prepare new personnel for existing 

jobs or when training existing personrel for new assignments. 

Where existing national research and extension institutions 

are ineffective, then an institution building approach is needed so 

that: (1) all essential tasks and functions needed in an effective 

research, development and extension system are clearly identified, 

(2) that appropriate organizational personnel are systematically 

selected for training, so they will be available in the national pro

gram when needed, (3) that appropriate types of training 'be provided 

fof each trainee that focus on the specific tasks he will be expected 

to carry out after returning home and (4) that a team approach to 

training be followed, so that each member of a national crop. 

improvement team is fully acquainted and, .inso far as possible,. 

experienced-in the other functional areas of the research and 

extension system. 

To establish training priorities, each national crop improve

ment program that an international center is working with should 

first be carefully evaluated to determine where functional weak

nesses presently exist. In terms of the overall research function, 

attention should first be given to the processes associated with the 

development of improved genetic and production technology. With

out this research -capability, any knowledge that is generated-

regaidless how production oriented--must be considered as
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knowledge for its own sake. At the same time when research training 

priorities are being considered, attention should also be given to 

-building the technical manpower and institutional components of the, 

delivery system that can effectively and efficiently make available 

improved technology (from both internal and external sources') to 

agricultural producers. 

In addition to identifying the technical manpower deficiencies 

throughout the research-extension system (horizontal integration), 

concern should also be given to training needs at different levels 

within the national program (vertical integration). Based on con

versations the investigator had with different international res~rch 

center officials, there appears to be a trend at dome centers to direct

their research training to more highly educated research workers 

within national programs, rather thard developing organrzed training 

programs for younger, middle-level research technicians. This 

approach appears to be based on unsupported assumptions and is an 

approach open to serious question. For example, one official said 

that their goal was to train research leaders. The conclusion reached 

in this research study suggests that effective research institutions 

cannot be built by only training research leaders, nor can they be 

built from the top downward. Highly trained scientists, without 

having the essentialsupporting staff of competent middle-level 

technicians, will be inefficient, if not ineffective. The question is, 

who will train these younger middle-level technicians if the 'interr 

national centers decide not to direct a substantial part of their 

training resources to this manpower development problem? 
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Furthermore, by the time research workers reach the -Ph.D. 

level, their professional values and attitudes may be firmly molded 

and there may be little a research training program can do at this 

point in their profe'ssional devel6pment to redirect their research 

orientation. Given the high cost of training and educational programs, 

it may be more expedient for the international centers and fellowship 

granting agencies to work more d osely together And use the short 

term, practical research and production training programs (such 

as IRRI's rice production training program and CIMMYT's wheat 

.training programs) as a means of building a s6lid --ore of competent 

middle-level research and extension workers and at the same time 

use these programs as a selection tool for the more expensive 

educational degree programs (see pages 136-39).'- By following 

this approach, international research centers,' f6undations and other 

development agencies could work together in up-grading technical 

personnel at all levels within the overalU research-extension system 

and thereby help'mold the development of research workers and their 

respective institutions around the critical problem areas faced by 

farmers in each country. 

In conclusion it should be pointed. out that implicit in this 

discussion of an institution building approach is the obvious need 

for extensive and continuing communication between the individual 

national programs and the international centers. To be effective 

in meeting the real manpower and institutional nee' of national 

programs, the international center must work in close cooperation 

with the leadership of each national program. To do this, the 
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training institution (international center) needs continuing feedback 

from the work organization (national program) and from former 

trainees. Only by working in close cooperation with each national 

program can training needs be systematically identified and 

resolved. 



APPENDIX 1 

SUMMARY OF RESEARCH METHODOLOGY 

Data collection for this study required about one year to 

complete. During this period, three diatinct stages in the data 

collection process were followed: (1) collecting descriptive 

information on the respective training programs--which served 

as the basis for designing the data collection instrument, (2) pre

testing the survey questionnaire with former participants in two 

national programs and (3) conducting the internatlonal mail survey 

of all former trainees that had participated in one of the three 

training programs to be included in this study., 

The first two stages of the data collection process were 

completed during the fall of 1972. After reviewing the previous 

research of other training programas and after studying the training 

materials that were available from both IRRI and CIMMYT, a draft 

questionnaire was developed. The investigator then traveled to 

Mexico and spent two weeks reviewing training objectives and 

procedures of the wheat training program with CIMMYT officials. 

Each wheat scientist and the training officer was interviewed to 

obtain first hand a composite representation of the educational 

objectives, methodology and philosophy behind the wheat training 

program. In addition, the draft questionnaire was discussed with 

each staff member and the names and addresses of former, 
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in-service trainees was obtained. 

Data collection on rhe IRRI trairiing programs began at the 

Centro Internacional de Agricultura Tropical in Cali, Colombia 

where the investigator reviewed e development of the rice 

research and re production training programs with Dr. Colin 

McClung, who was the former Associate Director of IRRI and, 

in this capacity, was directly responsible for the research train

ing.and international outreach programs; and with Dr. Francis 

Byrnes, who was the former director of Communication at IRRI 

and who played an instrumental role in the development of the rice 

training program. 

Next, the investigator spent three weeks at IRRI headquarters 

in the Philippines during.which time he reviewed the training objec

tives and procedures of the two rice training programs with appro

priate IRRI officials. Again the procedure was to interview all of 

the scientists and staff members that were directly involved-with 

each of the two training programs, to obtain a composite repre

sentation of the objectives, methodology and philosophy behind 

each training approach. Again, the draft questionnaire was dis

cussed with staff members and the names and addresses of all 

former research and rice production trainees was obtained. 

After completing the data: collection on the two TRRI training 

programs, the training questionnaire was finalized and reproduced 

for the pre-test before leaving IRRI headquarters. 

The next four weeks were spent in Sri Lanka and Pakistan 

where the questionnaire was pre-tested with approximately 60 
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former trainees. Since it was important to include the data. from 

these pre-test respondents in the study, yet it was essential not to 

bias the 'respondents,the following procedure was used: Virst, the 

trainee was briefly told the purpose of the study (the same informa

tion that-was included in the covering letter for the mail s'urvey), 

second that the r'esults-would only be used in statistical analyses, 

and third that all responses would be kept confidential and anony

mous. Next, the respondent was asked to complete the question

naire in the same manner as if he had just received it in the mail. 

After the questionnaire had been completed, the respondent was 

then interviewed in detail about his present job assignment. Finally 

the questionnaire was reviewed with the respondent to determine if 

he had misunderstood any-of the questions, or if any of the question

naire data was inconsistent with what had been learned during the 

interview. By following this procedure, it was possible to both 

pre-test the questi6nnairet while obtaining reliable information 

that could be used in the study -itself. 

After pre-testing the questionnaire in the field, the data 

coll6ttion instrument was finalized and reproduced in Madison. 

The international mail survey was launched in mid-February, 1973. 

The materials used in the mail survey are attached rs part of this 

appendix, however, the following steps were followed: The initial 

questionnaire packet, which was sent to all appropriate trainees 

included 5 items: (1)a covering letter from the respective director 

of each international center and the investigator-which outlined the 

purpose of the research, (2) the questionnaire itself, (3) a self 
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addressed return envelope, (4) four international reply-coupons and 

(5) and information form to determine if the trainee was still on the 

institute's mail list. 

Since this was an international survey and, therefore$ 

impossible to provide stamped, self-addressed envelopes for all 

respondents, international reply coupons were used in the majority 

of the cases. In some cases, however other procedures were used. 

In the case of the CIMMYT trainees, about half of the questionnaire 

packets had been sent before the investigator learned of the existence 

of the international reply coupons. It appears that much of the differ

ence in response rates between the IRRI and CIMMYT groups can be 

explained by the fact that these reply coupons were not used for many 

of the CIMMYT trainees. The procedure used in countries where 

IRRI and CIMMYT had local representatives, was to send all of the 

questionnaire packets to this representative, so that he could double 

.check trainee addresses and to place stamps on the reply envelope, 

before mailing the questionnaires directly to the respondents. 

After the initial questionnaire packets were sent out, two 

follow-up procedures were used. Approximately three weeks after 

mailing the questionnaires the first follow-up letter was mailed to 

all participants. The purpose of this letter was to thank those 

participants that had already returned the questionnaire and to 

remind those that had not returned it, to do so as soon as possible.. 

Then, about 6 weeks later a final follow-up letter was sent to all 

trainees that had not returned a completed. questionnaire. Enclosed 

with this second follow-up letter was a postcard that the trainee 
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could return -to the. respective center if he had (1) already returned 

the questionnaire, and in this case he was asked to indicate how 

long ago he had returned it; or (2) if he had never received the 

questionnaire, to indicate this fact and to return the card, 'so a 

second questionnaire could be sent. If the trainee still had the 

questionnaire, he was requested to complete and return it as soon 

as posiiible-to the respective center. 

As questionnaires were received by CIMMYT and IRRIK, 

they were forwarded to the investigator in Madison about every 

two weeks for coding,. The final cut off date-for inclusion in the 

Stady was September 1, .1973, therefore, any questionnaires that 

were received after this data were recorded, but not actually. 

included in the analysis. Copies of the different research materials 

used in the study follow. It should be noted that in total, 4 different 

questionnaires. were used in th.ie.study. They: vere: (1) CIMMYT 

Questionnaire in English, (2) CIMMYT Questionnaire in Spanish, 

(3) Rice Production:Questionriaire and (4) Rice Research Questioni

naire. The only substantive difference. between the rice research 

-questionnaire and the other three.questionnaires was page 3, which 

included several different questions. 



INTERNATIONAL MAIZE AND WHEAT IMPROVEMENT CENTER 

TRAINING QUESTIONNAIRE
 

INSTRUCTIONS:
 

The following questionnaire should take you about one hour to complete. Please
 
answer all questions as completely and as accurately as possible. For those questions
 
requiring you to check only the appropriate box, please note that in all cases the boxes
 
are at the right hand side of the answer category. Please check the appropriate box by
 
placing an "X" in the center of the box as follows: -7. For questions requirin3 a
 
written answer, please print. Thank you.
 

APPLICATION AND SELECTION PROCESS:
 

(The following questions refer'to the period from when. you first applied or learned you
 
were being considered for the CIMMYT training program, until your actual departure for
 
the training program.)
 

1. 	What types of information did you receive about the training program before your
 
departure--from any source? (check all that apply)
 

(a) Specific objectives of your technical training program.....................
 

(b) Outline of the proposed plan for your techni'cal) training....................
 

(c) CIMMYT administrative policies and regulations for trainees ................
 

(d) Relationship of the objectives of your technical training program to
 
the wheat research and production program in your home country............. El
 

(e) 	information about Mexico................................................ ... fi
 

(f) Did NOT receive any information before departure........................... 

2. 	Generally, how adequate was your information about-your proposed training before you
 
left your home country? (check one) M 

very somewhat somewhat very don't 
adequate.. r--j adequate.. 111 inadequate.. El inadequate.. r remember.. l 

3. 	At the time you left for the training program at CIMMYT, how much did your supervisor 
know about the proposed training? (check one) 
he knew a he had some he knew little don't know or 
great deal.. JJ information.. L--7 or nothing ....... [ don't remember.. 1 

4" 	Of all the sources of information you had before leaving for the training program, which
 
person or agency do you feel was most helpful in preparing you for the training? (If~a
 
person, do not give his name but his potition or relationship to you. For example:
 
a former trainee, your supervisor. a CIMMYT official, etc. or the training brochure.)
 

5. 	 What type of organization were you working with at the time you were selected for the 
training program at CIMMYT? (check,one) 
government government agricultural company unemp oyed..'
research 'extension college or - business or or I-' 

organization.. El setvice.... El university.. El' industry... El-] student.. iFJ 
(Go to No. 10 

other., F-1 (specify): on page 2.) 
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6. 	How long had you been working for this organization before being selected for the
 

training program at CIMMYT?
 
yea rs
 

7. What type of position did you hold at the time you were selected for the CI.MMYT training
 
p rog ram? (check one) 
mainly mainly mainly lab. mainly field mainly 
administrative field or greenhouse extension teaching or 

work ........... D research. .0 research ...... MI work ........ I-- training.... l• 

8. 	 What type of crop research or extension program were you working with before coming to 

CIMMYT? ( heck one)
 
only working working with wheat was not working directly
 
with wheat.... - and other crops ..... [D with wheat before coming.. D
 

9. 	Selection criteria for training and educational opportunities differ between countries
 
and programs. Listed below are factors that are sometimes important in selecting
 
trainees. To what extent do you think each of these factors was important in your
 
seloctlon for the CIMMYT training program?
 

very somewhat not don't
 

Factors: important important important know
 

(a) Seniority--next in line
 
for training ........................... il "- El
 

(b) Educational qualifications ........... -'i 	 [ Ill
 

(c) Needed the training to do my job
 
more effectively..................... E-- -l E rl
 

(d) I had good-rel-atlons with higher 
officials in my organization ......... l ElD E 1111 

(e-'I had good relations with the 
I local CIMMYT representati-ve .......... [-- s:I [D] [-l 

(f,)Language ability (English)........... 	 E- El- [l
 

(g) Member of an accelerated..wheat
 
improvemeat-rogram in home country.. II II E L
 

TRAINING AT CIMMYT:
 

10. In which CIMMYT training program did you participate? (check one)
 

wheat wheat' cereal
 
breeding.. - production.. E] technology.. ] . pathology.. E
 

I. 	 How many months in length was your training at CIMMYT?
 

months
 

12. In what year did you complete your training at CIMMYT?
 
19
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REACTION TO.-THE TRAINING 	 AT CIMNYT: 

... .CIMMYT trainees have reacted differently to the training situation. Listed below 
.are some aspects of the training program whirh we would like to have you consider. 

Please select the answer for each condition which best describes your feelings about the
 
training: (check one for each condition)
 

13., 	Considering your previous background and experience, would you say that the level of the 
training program was: 
much too a little too about right a little too much too 
elementary?..L_-] elementary?..[- for me? ..... difficult?...E ], difficult?..[Z 

14. 	 Did you feel the amount of supervision and direction riven by he senior staff was:
 
very somewhat somewhat very don' t
 
adequate?..Fl adequate?..L-- inadequate?..l--I inadequate?..L-I remember..E-I
 

15. 	 in-regard to the job to which you expected to return, were the technical skills and
 
research techniques learned:
 
very somewhat somewhat in- very in- don't
 
appropriate?..[fl appropriate?. "1Q3 appropriate..-- appropriate?. .FIi rerhember..F--I 

"16. 	 How would you rate the amount of field practice time allowed to learn wbeat research 
and/or production skills? 
enough time to enough time to enough time to become 
master the skills..l-I 	 learn the skills..[--- familiar with the skills'..F-I 

17. 	 how was the balance between theoretical -instruction and practical training? 
much too a little too balance was a little too much too
 
theoretical..l- theoretical..F about right..F- practical....-- practical..4

18a. Which aspect of t6-	 total training experience at CIMMYT did you feel most satisfied with?
 

18b. 	Which aspect of the training expe'rience at CIMMYT did you feel least satisfied with?
 

8
I c. Explain briefly why 	you feel this way: •
 

USE OF YOUR TRAINING AFTER RETURNING TO HOME COUNTRY:
 

(The 	following questions ask about the use of your training in the job to which you
 
re'turned the first yea'r following the training program..) 

19. 	 Did you return to the job that you had expected before your departure? 
yo didn't have a jobyes.. F-l no.. r -before going to CIMMYT.. M (Go to No. 22) 

20. 	 To what extent.was this'the same job or a different job than you had before the training
 
program 	at CIMMYT? somewhai very
 

same job.. j different job..F-1 different job'.
 

21.. 	 Were you given increased job responsibilities as a result of the training you received
 
at CIMMYT?
 

no. ._I yes..r-IJ If yes, was the change in your job responsibilities planned before
4,/ 
 you left your home country for the training?
 

no..F-l yes.. F don't know..r



22. 	 How much of the training you received at CIMMYT were you able to use during the first year 

on the job ater returning home? 

little or no some use of full use of
 

use 	of training..[::] training.....1- training ..... M 

23. 	 Describe one or more new technical skills, research techniques 
or methods that you learncd during your technical training 
that you have used in your home country program: 

24. 	 Have'you had the opportunity to train other research or extensionpersonnel in specific 
work skills (that you learned at CIMMYT) since returning home?
 

no..-" yes..-- If yes, then answer the following:
 

25. 	 Since returning home, have you worked in or directed an organized training 
program for research and/or extension workers in your national program? 

no..1-1 yes..[F If yes,. what was the average length of a training 
program; and the total number trained? 

average length: weeks; total no. trained: trainees 

26. 	 Have you trained other research or extension personnel--that you work with-
-inmore informal, on-the-job situations? 

no..-- yes..- If yes, how many persons would you estimate you have 
helped train in this way? 

'4' Estimated number trained : 

27. 	 The following are a list of factors which may have limited the use of your training after 

returning home. Indicate the extent to which each of the following difficulties have 
been a 1problem for you. 

not a somewhat of a serious not 

problem a problem problem applicable 
for me for me for me for me 

(a) Lack of laboratory or greenhouse
 
facilities and equipmant.................. Ml l Ml
 

'(b) 	 'Lack of adequate experimental land, 

field plot equipment, machinery, etc ....... .[-. [-0 El C-]
 
(c) Lack of adequate maintenance of
 
equipment and facilities .................. E-D
,i 	 -I

(d) Lack of essential operating supplies 
and materials (for example: chemicals,
 
pesticides, fertilizer, fuel, bags, etc.),. [-- r-- El El "
 

-1(e) 	 Lack of adequate budget ................ E-li[ [-1 


(fM 	Lack of adequate transport ............. El] EMi ELi 1--1
 

(g) Lack of support from higher officials 
in the department or organization .......... . E-I E E-
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27,. (cont.) not a somewhat of 'aserious not
 
problem a problem problem applicable
 
for me for me for me for me
 

(h) Lack of support and help from your
 
immediate supervisor ....................... E3] El [-1
 

(i) Colleagues were not interested in
 
changing ways of doing things .............. l] E3i [] [

(j) The people who work under you are
 
inadequately trained...................... Eli-- ED
J 


(k) Lacked authority. to incorporate the
 
new techniques and methods into your wheat
 
research and/or production program......... 0 El E
 

28. 	 Did you use laboratory/gr'eenhouse instruments and equipment OR experimental field /I
 
equipment as part of the technical training you received at CIMMYT?
 

no..E D yes..rD If yes, then answer the following': 

29. 	Were most of the essential'instruments and equipment, that you needed for
 
your job: available when you returned home, did they become available
 
since returning home, or are they still not available? (check one)
 

were available have become avail- still not
 
when I returned F-I able since returning..[_] available..El
 

30. 	 Generally, how satisfied were you with the job assiqnment to which you returned after
 
completing your training at CIMMYT? didn't have
 
very somewhat somewhat very a job when
 
satisfied..--I satisfied..-l dissatisfied..E dissatisfied..j-j I returned..E-


OVERALL EVALUATION OF YOUR TRAINING AT CIMMYT:
 

31. 	 In looking back, how appropriate was your technical training, considering your previous
 
.training and experience?
 
very somewhat somewhat very 
appropriate. .- approriate. .E undecided..-13 inappropriate...F- inappropriate. I'i 

" 32. 	 In looking back, how appropriate was your technical training, considering your home 

country conditions? 
very sornewha t somewhat very 
appropriate. -I appropriate.-.E undecided. .E-- inappropriate..= inappropriate. .[D 

33. 	 In looking back, how helpful has the technical training program at CIMMYT been in
 
furthering your personal career plans?
 
very somewhat little or no somewhat very
 
helpful..11 helpful..F-- difference.. .E- unhelpfu...l unhelpf ..f0J
 

34. 	 In looking back, how satisfied were you with the administrative support (for example: 
living accommodations, allowances, transportation and other services) you received from 
CIMMYT during all phases of your trairing program? 
very somewhat somewhat very 
satisfied..l-- satisfied..- neutral. .- dissatisfied. .F-I dissatisfied..i-

35. 	 Considering all of-the above factors, how satisfied were you with the OVERALL TECHNICAL
 
TRAINING you received at CIMMYT?
 
very somewhat somewhat very
 
satisfied..--I satisfied..F-l neut ral ..I dissatisfied..r-- dissatisfied..r-i
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36. 	 In looking back at your training at. CIMMYT, to what extent do you think this experience
 
made a difference in your ability to help solve the agricultural problems of your country?
 

made little or made some made an important
 
no difference..[_ difference..-- difference.......I
 

(Gq..to 	 37. If you feel the CIMMYT training 'program made you more. effective, 
No. 38) explain briefly why you feel this way: 

FOLLOW-UP SUPPORT FROM CIMMYT:
 

38. 	Have .gu written or received any letters from CIMMYT scientists or officials since
 
returning to your home country? (do not count newsletters or this questionnaire)
(
 

no. yes..Fj Ifyes, then answer the following:

/t


4/ (a)Approxinm te how many letters have gou written to CIMMYT? letters
 

(b),Approximately how many letters have you received from CIMMYT? letters
 

39. 	 Has a scientist or official from CIMbYT headquarters visited your station or office since
 
you returned to your home country?
 

no..[J yes..[:] Ifyes, please give the approximate number of visits during which
 
you had an opportunity to discuss your wheat program, problems
 
and progress with him.
 

Approximate number of visits:
 

40. 	 Is there a foein wheat imp rovement special ist (CIMMYT, Ford or Rockefeller Founda'tion, 
FAO, USAID, etc.) in your country that coordinates CIMMYT's research and training 
activities with your government's wheat research and extenslon programs? 

no..r" yes..-- Ifyes, approximately how many visits did he make to your station
 
or office during the past year (1972):
 

Approximate number of visits in 1972:
 

41. 	 Are you currently on CIMMYT(s mailing list to receive newletters, research reports
 
and other publ ications?
 

no..[ D yes..[M don't know)EJ" 
4
42. 	 Has the wheat research program t your local experiment station reqeived any International
 

Cooperative Trials or Nurserles 'rom CIMMYT during the past 2.years (1971-72)?
 

no..[J yes..F" don't kno I
 

43. 	 Have you attended any International workshops, meetings or conferences that were
 
organized by or held In cooperation with CIMMYT?
 

no*.,O yes..[D 
 How many workshops, meetings-or conferences attended?
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ADDITIONAL SUPPORT lES IRED:
 

Note: 	 CIMMYT does not have the human, physical or financial resources to respond to a
 
large nunrber of requests for technical assistance; but CiMMYr does want'to learn
 
which types of support returned tiainees would find most useful in their work.
 

44. Is there any factor that is limiting your wheat renearch and/or production work at the
 
present time with which CIMMYT might be able to help you? (If you have no problems, or
 
if you are NOT working with wheat at the present ti.e, you shnuld answer NO.)
 

no..j- yes..- If yes, please read thro :qh the following types.of support that
 
CIMMYT might provIde ard then RANK those types of support you feel
 
would be most useful to you. P-se rank In order of usefulness,
 

(Go to indicating the most useful item with # i, the second most useful
 
No. 45) item as # 2, etc.' (if any ite-ns would be of little o- no use to you,
 

please leave these Items blank).
 
RANK
 

(a) Technical visit by an appropriate CIMMYT scientist to work
 
with me on a specific problem.....................................
 

Specify 	problem:
 

.(b) Arrange for a specific piece of laboratory or fiel : equipment
 
that is not available in your home country....................
 

Specify 	item needed:
 

(c) Arrange for publications and research palers dealing with wheat
 
research and production problems to be made available at your
 
local library or office ..........................................
 

(d) Arrange for a conference or workshop on a particular wheat
 
research or production problem...............................
 

Please specify the topic or problem area you would find most
 
useful, if such a meeting were held:
 

(e) Send or exchange genetic materials with my wheat lmprotement
 
program...................................................
 

(f) Arrange an orientation tour to CIMMYT for my supervisor and/or
 
higher officials In my organization ..............................
 

(g) Arrange for tra!,ling m.;yellow research or extension workers .....
 

(h) Establish and send International Cooperative Trials and
 
Nurseries that can be used at m local experiment station......
 

(I) CIMMYT should keep in closer contact with former trainees,
 
informing them of ne : developments in wheat research .............
 

(j) Help former CIMMYT trainees to keep In touch with each other, 

and to help them exchange ideas and materials ....................
 

'(k) Other (specify):
 

http:types.of


PRESENT JOB ASSIGNM'ENT: 

45. 	 What is your present job assignment? (Glivethe descriptive title, for example: wheat 
breeder, extension adnlnistrator.' fertilizer ialesmany wheat extension specialist, 
experiment station manager, etc.. -- Note: if a student Or presently unemployed, write 
thc title orldesignation and proceed to question No. 56) 

46. 	 How would you classify the level of your job or position in your organization? 

pol icy-l evel..-" senior-level..[ . middle-level..F-- lowe r-I evel .

47. 	 What type of organization do you work for now? 
government government agricul'tural company other..F-'l (specify) 
research extension college or business or 
organlzation..-IM service...E] university.. E] industry....jj-I 

48. 	What type of position do you hold at Oe present time? (check one) 
mainly mainly mairfly lab. mainly field mainly 
administrative field or greenhouse. extension teaching or 
work........... research...[-] resea r'ch ...... EI work ........ [ training... .1. 

49. 	 Is this the same organization t-hat you worked for before coming to CIMMYT?
 
not working 'before
 

no. .E-J yes..-I] coming to CIMMYT.'...I
 

50. 	 How satisfied.are you with your present job assignment? 
very somewhat somewhat very 
satisfied..EIJ satisfied..F-- undecided.. -] dissctisfied..r'-] dissatisfled..lr7"l 

5'1 How much of the training you received at CIMMYT are you able to use in your present job? 
little or no some use full use 
use of training..-- of training..f= of training..--J 

52. 	 What crop or crops do you work with most? (if more than two, name the 'two most important) 
do not.work 

Ist. 2nd. with crops..jMJ 

53. 	 Do you work on wheat research and/or production problems in your.present job? 

no..[:]- yes..-- Ifyes, please give the following informaiion:

54. During the last main wheat growing season, please indicate the approximate 
(Go to percentage of time you spent working at 'each of the fol lowing- locations or 
No. 56) duties: (for those items not applicable, p1.ease leave'blank) 

(a) Greenhouse and/or laboratory work ............................ 7
 

(b) On station experimental field work ............< ............... 7
 

(c) On farm experimental field work............................... 0/
 

(d)On farm field demonstration work, field tripsy visiting 
and aevising farmers .......................................... I/ 

(e) Extension meetings, field .days,,radio shows, etc............. I7
 

(f)Teaching and/or training (including 1reparatlon time) ......... 7
 

(g)Administrative duties, writing reports, reading and 
writing professional papers.................................... 

(h) Other (specify) .. 7 
(continue'to No. 55) total .............. 100 7 
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55. 	 If applicable, please 'indicate the number of research projects, applied 
research trials, demonstration plots, etc. that you directly worked on 
and helped complete during the last main wheat growing season;. 

No. Completed 

(A-)On tation field .research experiments ........................ 

(b) On station replicated appl ied research trials ................
 

(c) Varietal improvement (indicate approx. No. of crosses made).. 

(d) On farm replicated applied research trials ...................
 

(e) Demonstration or High Yielding Production Plots ..............
 

(f) Laboratory and greenhouse experiments ........................
 

(g) Routine laboratory/greenhouse screening or testing work (eg. 
quality tests, disease screeningetc.-check if applicable).. 

(Go 	to No. 57)
 

56. 	 tF YOU ARE NOT WORKING IN WHEAT RESEARCH and/or PRODUCTION, at the present time, please 
indicate how many months or years you worked with a wheat program--after you returned 
from CIMMYT--before you left these duties; AND the major reason for.leaving this work 
(for example: promotion, 'salary increase, routine transfer, etc.) 

(a) Period of time you worked years (b) Major reason for changing jobs: 
with the wheat program after
 
returning from CIMMYT: ....... months
 

57. 	 During the last year did you talk, meet or work with any farmers in your region? " 

no..[D ye!....r-7 If yes, then give the following information:
 

58. On the average, what was the frequency of contact during the last main 
growing season? (check one) 
several times several times several times 
per week ....... per month ...... per season ..... 

59. 	Where did your contact with farmers mainly occur? (check one)
 
mainly on the mainly on mainly at mainly at 
exp. station ... r" their farms..r] your office..1J meetings... 

other.. Specify other:
 

60. What types of contact did you have with farers during the past year? 
(check ALL that apply) 

(a) advising individual farmers on improved practices ............. F7
 

(b) working with farmers by conducting demonstrations and/or 
experimental field triiilson their farms...................... 

I(c) conducting field days and/or training programs for farmers... 

(d) organizing village or community meetings to advise 
groups of farmers on improved practices ...................... 

(e) Making radio reports, writing news reports, etc. for farmers. 

(f) 	Other (specify):
 

_.. 	 -i 
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61. 	 During the past two years (1971-72) have you written any professional or technical papers
 
for publ ication, presentation, use by the national program, etc.?
 

no. .rD yes..:J 	If yes, how many and what types of technical papers have you


I/ 
 prepared during this period?
 No. P repared 

(a) Technical papers (for presentation or publication) ..............
 
(b) Technical reports (for internal use by national program) ........
 
(c) -Extension bulletins, etc. (for use by farmers)................
 
(d) Teaching materials, training manuals, etc.......................
 
(e) Other (specify): 	 ..
 

BACKGROUND AND BIOGRAPHICAL DATA:
 

62. 	 What is your present age? _years; 63. Sex: male..r'- female..[]

64. 	 What was your age when you entered the CIMMYT training program? _years.
 

65. 	 Country of citizenship:
 

66. 	 Country in which presently employed (If different):
 

67. 	What was the name of the highest degree, certificate, or diploma you earned before
 
beginning the CIMMYT training program?
 

Name of degree, certificate or diploma:
 

Institution & Country where received:
 

68. 	 Have you completed or are you presently working toward a higher degree, since your 
training at CIMMYT? 

no..EJ yes..f if yes, then give the foliowing information:
 

(a) Name of degree expectsd or received:
 

(h) Name of Institution & Country:
 

(c) Year received/expected: 19- ; (d) Field of study: 

69. 	 Would you describe the place whe.e you lived most of the time before you were 12 years
 
of age as rural or urban?
 

rurl.l urban..F-

70. 	 What Is (or was) your father's occupation or profession?
 

71. 	 When you were growing up, did your.family receive more than half of its income from
 
agricultural sources? 

no..1Q yes..0j 	If yes, then what was the primary source of that agricultural Income?
 
(check one)
 

(a) Family owned land that was rented or share-cropped ...............
 I
 

(b) Family owned and cultivated agricultural land ....................
 

(c) Family cultivated land that was rented or share-cropped from
 
someone else ..................................................... Er 

(d) Family members worked as agricultural laborers & workers .........
 

(e) Other (specify):c f :___
 



72. 	 What is your regular monthly income-or salary from your present job (in the currency of!
 

your home country)?
 

Salary/month: 	 ;_ :Name of currency:
 

73. 	 Did you receive a salary increase and/or promotion as a direct result of your training
 

at CIMMYT?
 

no..i yes..L-' 	 Ifyes, indicate whether you received a salary increase, pro,.-tion 
or both: 

salary both salary increase 
inc reas e..- promotion. .j and a promotion... 

74. 	 Considering your present educational background, work experience and career' interests,
 
please indicate the type of organization you would like to be working for; and-the
 
type of work you would like to be doinq TEN YEARS from now:
 

(a)Organizational Preference." (check only one)t
 
government government agricultural company other..r3 (specify)
 
research extension college or business or
 
organization. .E-1 service. ..E university..r- industry....M_]
 

(b) Job Preference: 	(check only one)
 

administrative extension/ fundamental applied or teaching
 

position in demonstration or basic adaptive or
 
agrico.lture..0 work on farms. research.. research..- training..E3
 

other.._ (specify):
 

Thank you for completing this questionnaire. Your help in this effort will assist CIMMYT
 
in improvirg its training activities in the future. While we have tried to include
 
questions on all factors which might have affected your training program and the use of
 
that training once back home on-the-job, perhaps we have overlooked something that you
 
feel is important. We suggest that you use the space below to give us your recommen
dations, ideas, suggestions, criticisms o.r comments of any kind that you feel would
 
help us improveour training programs. Again thanks for your help.
 

(if this isn't enough space., please continue on the back)
 





APPENDIX 2. 

THE EVOLUTION 'F T"HE IRRI RICE PRODUCTION 

•TRAINING PROGRAM 

Vernon E. Ross
 
Rice Production Specialist
 

Since June 1964 IRRI has operated a rice production training 
program to train rice extension personnel in the science- and skills of 
producing rice. This paper attempts to explore why the program was 
initiated, the salient features of the program, and how the program 
has evolved. 

At the start of the IRRI research program in 1962, farmers in 
tropical Asia were using essentially the same technology in producing 
rice that they had been using for centuries before. Rice yields in the 
tropics averaged only 1, 500 kg/ha as compared with over 5, 00a kg/ha 
in many of the rice producing countries of the temperate zone. The 
need to find ways to irnproviig rice yields in the tropics led to the 
establishment of the international Rice Research Institute in 1960. 

The first attempts by IRRI scientists to achieve higher yields 
by employing intensive management practices on the tall, leafy 
tropical rice varieties failed. Dr. Sterling Wortman in the Cctober 
Meetings of 1969 reported that when these varieties were fertilized 

.during the 1962 monsoon season they lodged even before flowering
 
and scientists got much lower yields than neighboring farmers who
 
used no fertilizer.
 

This experience, however, served to highlight the need for 
varieties that would respond to intensive managemernt. IRRI scien
tists soon were able to describe the type of rice plant that needed to 
be ,developed - short, stiff-strawed, non-lodging, responsive to nitro
gen, early maturing, non-photoperiod sensitive, and resistant to 
diseases and insects. Thus the hunt was on for dl*akrfing materials, 
from which such a rice plant could be fashioned. 

Paper presented at the Annual Rice Research Conference at the 
* International Rice Research Institute, Los Banos, Laguna, 

Philippines, April 19-23, 1971. 
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What happened is history. On the suggestion of Dr. T. T. 
Chang,, IRRI's geneticist, three dwarf varieties from Taiwan, Dee
geo-woo-gen, I-geo-tse, and Taichung Native 1, were brought to IRRI. 
These dwarf indicas were to become the parents of IRRI's leading vari
eties. By early 1964 the Taiwanese varieties and the early crosses 
made by IRRI scientists with these varieties were beginning to show 
great promise in tests at IRRI and other experiment stations in the 
Philippines. At this time IRRI scientists began discussing ways to 
test this new technology and make it available to the rice producing
 
countries as soon as possible. Certain Filipino officials who were
 
following the development of the new varieti~es were also anxious to
 
put the new technology to work to reduce the Philippines' imports of
 
rice. Discussions had begun between these Filipino officials and IRRI
 
administrators on the possibilities of training some of the extension
 
workers of the Agricultural Productivity Commission (APC) in the
 
.new technology.
 

Contacts between IRRI administrators and scientists and Asian 
rice extension workers in the early years of IRRI's existence had
 
produced an awareness that the capabilities of these workers needed
 
to be improved. Some extension workers on occasion were unable to
 
identify'even the damage caused by stem borers, the most common
 
insect pest of rice.
 

Both IRRI arid Filipino officials were aware that the rice 
,extension workers and farme'rs would have to be taught the new 
technology and how to apply it. In March 1964 Dr. Wortman offered 
in an informal meeting with Mr. Oscar Lazo, Chief, APC Information 
Division, to have IRRI train some of APC's field personnel for 1 year. 
Mr. Lazo readily accepted the offer. 

In May, Dr. Chandlei interviewed 10 APC farm management 
technicians who had been designated as potential trainees. Simul
taneously, Dr. Byrnes and Mr. Golden planned the organization and
 
operation of a 1-year training program.
 

The training program was aimed at preparing these barrio farm 
management technicians to assume the traditional role of rice specialists
Plans were to train one specialist for each of the nine regions and one to 
serve on the APC Commissioner's staff. Each man, was to become pro
ficient in all phases 'of rice 15roduction (soils, entomology, weed con
trol, pathology, etc.), and be responsible for all APC rice activities 
within his region. He would provide the barrio technicians with tech
nicaf guidance, trouble -shooting assistance, and periodic refresher 
training on rice subjects. New information on rice culture would flow 
through him to the barrio agents in his region; problems beyond resolu
tion at the barrio or the rice specialist level would flow througb him to 
research workers. 1 

This information was obtained from correspondence between 

IRRI and Philippine governmen t personnel. 
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Five of the ten technicians interviewed by Dr. Chandler were 
selected for the first training class which began in June 1964. These 
five technicians performed so well that at the end of 6 months the other 
five technicians who had already been interviewed were permitted to 
join the group. 

The 10 technicians continued to train at IRRI and to travel back
 
to their barrios to establish applied research plots as part of their
 
training. The first five technicians played a prominent role in the
 
training af the second group. At the end of the training course in
 
July 1965, the graduates received their regional assignment and
 
each was assigned to train five farm management technicians. In
 
this fashion the IRRI training program was born. 

The IRRI rice production training program has been changing
 
steadily to increase its impact on the spread of the new technology in
 
rice producing countries.
 

The main objective of the first two classes was to train rice
 
production specialists. Since then the emphasi.s has shifted to teach
ing extension workers how to. train rice production specialists. Only
 
the first group was trained for 1 year; the succeeding gropps have
 
been given an intensive 6-month course. The first 10 trainees were
 
all from APC. There were 28 trainees in the second class. Twenty
five were Filipinos representing a number of agencies; one trainee
 
was a missionary from the U.S. ; and the other two were from Africa,
 
one each from Sudan and Nigeria. The third class which started train
ing in June 1967 was the first truly international group. This class of
 
35 trainees was made up of four Ceylonese, three Americans, one
 

'Indian, four Indonesians, two East Pakistanis, four West Pakistanis, and 
17 Filipinos. The 1968 class was composed of nine nationalities; 14 
countries were represented in the 1969 class; and 12 in the 1970 class. 

Since 1964, 177 individuals from 20 countries have graduated
from IRRI's 6-month or 12-month rice production training program
(Table 2). Many of them have returned to their home countries to 
organize similar training programs. Training programs are currently 
operating in the Philippines, Malaysia, Laos, South Vietnam, Pakistan, 
India, Ceylon, Thailand and U.S.A. Thousands of extension workers 
and farmers have been trained by IRRI graduates. 

In addition to the 177 rice production specialists, IRRI has 
provided short-term training of 'from 1 to 2 weeks duration for more
 
than 300 persons. These trainees consist of farmers, missionaries,
 
and scientists who want to know how to produice the new high-yielding
 
rices. 

What is the nature of the IRRI training program, why has it
 
caught the imagination of so many people conducting training, and
 
how does it differ from other training programs? To quote Dr.
 
Francis C. Byrnes, "Perhaps what makes these training programs
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unique is the communication approach used throughout. This approach 
recognizes that the-primary purpose of the training iG to influence 
human behavior . what people know, how they think, the attitudes they 
hold, what they do, and their skills and abilities. The training content 
and process is planned and directed toward achieving specifically de
fined behavioral changes in the learners. ,, 

'To me, the outstanding feature of the program seems to be its 
use of the applied research and growth stages plots to achieve the edu
cational breakthrough. It gives the trainees an opportun'ty to actually 
perform all operations required to produce a crop of rice, under the 
supervision of trained instructors. 

As expressed by Dr. Byrnes, "Field experience with different 
varieties and practices gives the workers conviction and credibility 
when he talks to farmers. If he cannot grow rice, he finds it difficult 
to win and maintain the farmer's confidence. It is difficult to teach 
what one does not know. " And expressed so well by Sophocles in 
400 B. C., "One must learn by doing the thing; for though you think 
you know it--you have no certainty.until you try. "2 

The trainee in either the 6-month course or the 1- or 2-week 
course, spends approximately half of all instructional time in the 
paddies. Individually or in teams of no more than seven, he grows 
one or more plots of rice, performing all the operations. The grow
ing of the crop of rice by the I- and 2-week course trainees is made 
possibl9 by planting of staggered plots so that all growth stages are 
present t 

/The IRRI program can be covitrasted to the demonstrational 
in-seriice type programs which are- in vogue throughout the world. 
These programs, provide only limited opportunity for trainees to 
actually perform the skills of growing a crop. The t'rainer is seldom 
able to get all the workers in an area to a demonstration. The trainees 
must return again and again to the demonstration plot, at the different 
plant growth stages, if all the operations are to be demonstrated. The 
attendance problem becomes more and morl serious as the demonstra
tion moves toward its conclusion. The demonstration method offers 
relatively little opportunity for training in the rcience' of crop produc
tion so the workers do not gain an understanding of the "why" behind 
the various operations. 

Other important features of the IRRI training program: 

1) Diagnostic and written tests to determine a trainee's 
existing levels of technical competency. These tests indicate to the 
trainee what he knows and what he does not know. They stimulate him 
to improve his knowledge since he knows that he will take a similar 

2 Changing the Change Agent. 
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examination at the end of the course. These tests likewise indicate 
the magnitude of the traihing task. 

2) Growth-stage plol. to trairn the 1- to 2-week trainees. 
This useful and unique idea was first used by Mr. G olden and Mr. 
Frank Gorr z in East Pakistan in October 1966. It was first used 
on the IRRI farm in 1967, when the first of seven short orientation 
sources for 200 persons were conducted. By making a series of 
staggered-plantings so that all stages of the rice plant can be avail
able, the sho/t-course trainees, like the 6-month trainees, can 
actually perform all the crop operations in a week. At IRRI this is 
known as the growing of ."instant rice.." 

3) The opportunity of the trainees to interact with the IRRI 
scientists. The cooperation of -the research staff in assisting with 
the training program provides the trainee with a valuable opportunity 
to improve 1his knowledge of rice science. The trainees soon become 
familiar with the programs of the various scientists and the scientific 
terminology peculiar to the different departments. On the basis of 
such knowledge the trainee can improve his scientific competency. 

4) •Concentration of the IRRI training program on important 
variables and problems. For example, in the study of entomology, 
the trainees concentrate on the stem borers, leafhoppers, and 
planthoppers because these insects constitute the main problems of 
plant protection in the Philippines. Other insects are studied, but 
on a much less intensive basis. 

The departure of Dr. Francis C. Byrnes in 1967 and of Mr. 
William.G. Golden, Jr. in 1969 has brought no radical change in the' 
IRRI training program. Trainees are still required to spend about 
50 percent of the instructional time in the rice paddies, and about 
50 percent in the lecture hall and laboratories learning the science 
of rice production and how to teach it to othe'rs. The most recent 
changes have been in adjustments in emphasis and additions of cer
tain activities to keep in step with the changing technology. 

Some of the more important innovations: development, in 
cooperation with the proposed lecturers, of specific behavioral 
objectives for each topic to be taught; requesting the compilation of 
lecture papers on each topic to make t syllabus on rice production; 
developing four-step lesson plans to a,:hieve each instructional 
objective; scheduling the-lectures for the entire course and obtain
ing lecturers in advance of the start of the course, and coordinating 
and timing the sequence of lectures with the developing rice crop in 
the field; providing an opportunity for -the 6-month rice production 
trainees to do practice teaching and to organize and conduct a 2-week 
production course as part of their training; cooperating with Dr. 
Bradfield to provide 2 weeks of intensive training in multiple cropping; 
and conducting applied research in rainfed and upland rice culture. 
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Probably the most important innovation has been the develop
ment of training materials for use by LRRI graduates in conducting' 
their own training programs. All' pap-s',s given by the lecturers in 
the rice production course at IRRI ha' - been compiled in a two
volume syllabus to serve as resource material for IRRI graduates
conducting rice production training. In addition'a "Training Manual 
in Rice Production"' has been prepared. It contains all lessons on 
the skills of rice production. Most of the lectures on the science of 
rice production havy been taped and may be duplicated and made 
available to iRRI graduates 'who are conducting training progparns. 
Some exploratory work has been done on the possibility of producing
color :videotapes of various training activities at IRRI. These tapes
would be Inade available to training centers in rice producing coun
tries. This might be a promising means of supporting IRRI graduates 
in their training programs. 

Conclusions 

The e.iamatic revelations of the testing program at iRRI should 
heighten the interest of administrators and scientists in doing some
thing to improve the ability of the Asian rice extension workers to 
help farmers solve rice production problems. Several thousand tests 
conducted at IRRI or at other places by IRRI graduates reveal that on 
the average Asian rice extension workers score only about 25 percent 
on the IRRI practical examination. This examination consists of 
identifying diseases, insect pe'sts and their damage, nutritional 
disorders, and the common chemicals used by farmers. This* 
simply means t 'atthese workers are wrong three times Out of 
four in identifying the farmers' rice problems. 'Or putting it the' 
other way around, they are right only one out of four times in 
identifying the farmers' problems. 

Obviou.ly thebe extension Wor kers cannot help farrrhers solve 
their rice production problems. They advise farmers to doctor their 
crop for a disease when the problem is a nutritional disorder or insect 
attack, thereby .causing farmers to Waste' their scarce resources. 
This, no doubt, is the reason whvthese workers establish little. 
rapport with the farmers and why farmers are reluctant to take their 
advice. Bad as the Asian extension worker is, however, he is still 
better qualified than the American advisers sent to assist him. 
Results from tests conducted at IRRI for 200 short-course trainees 
between January and July 1967 show that the Filipino field workers 
scored considerably higher on opening-day tests than did their 
American advisers. Eight Filipino extension workers scored an 
average of 57 percent as compared tb 3 percent for 11 American 
Peace Corps Volunteers and 26 percent for seven USAID agricultur
ists working in Southeast Asia (Table 1). 2. 

2 Changing the Change Agent. 

http:Obviou.ly
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The conclusions one must draw from these data are that the 
Asian rice farmers would be better off without these kinds-of exten
sion workers and their untrained American counterparts. 

However, this situation can be changed rather quickly if these 
workers are provided with proper training experiences. 

Results of the IRRI testing program show also that the diag
nostic abilities of the Asian rice extension worker, his American 
adviser, and others can be changel dramatically with only 1 week 
of training using the IRRI method. In addition these trainees learn 
the skills involved in producing rice and gain much scientific inform
ation to aid them in diagnosing and solving farmers' rice problems. 

This question must be answered: "What is the value of this kind 
of training and will it really'help to get more rice produced?" The 
answer is not simple. Most often training is only one of several 
factors involved in agricultural development and it is difficult to 
-separate the contribution of training from the other factors., Dr. 
Byrnes reports that'in West Pakistan rice yields of farmers in 
areas served by extension workers trained in the IRRI pattern were... 
nearly twice those in areas with conventionally trained workers. 
Data from various development projects show a big increase in 
yields where trained technicians have worked with the new high
yielding rices and used the recommended package of practices. 
But in these cases it is impossible to determine the exact contri
bution of training. 

The countries making the greatest progress in solving their (
rice'production problems have been those that have stressed the 
adoption of the new high-yielding varieties and the IRRI-type train
ing. The dramatic success of the Philippines in solving their age
old rice supply problem only 2 years after the release of IR8 has 
attracte'd the attention of all rice producing countries. The success 
of West Pakistan and South Vietnam is hardly less dramatic. In all 
cases, the-officials in these countries say that their success flowed 
from the use of the new high-yielding varieties and the stress put on 
the training of their technicians by the IRRI method. It may be that 
the countries that have not made so much progress in increasing their 
rice output are overlooking one of the essential requirements - the 
training of their extension workers and farmers in the new rice 
technology and how to apply it to get high yields. We hope that 
those concerned will study the situation and that they will realize 
the importance of the new rice technology and the need to train 
their workers and farmers. 

2 Changing the Change Agent. 
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