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A COURSE IN FARMING SYSTEMS RESEARCH: THE CORNELL EXPERIENCE

Frank Casey and Randolph Barker
Department of Agricultural Economics
Cornell University

INTRODUCTION

The purpose of this paper is to report the recent experience of
students and faculty at Cornell University in a new course/seminar
entitled, "Farming Systems Research in Developing Countries" (Inter-
national Agriculture 650). The course was offered for the first
time during the 1980 Fall Semester after extensive discussion by
Cornell's international faculty and staff concerning the need for and
usefulness of such a course.

An intensive planning period for developing the Farming Systems
Research Course (FSRC) took place during the summer months prior to the
1980 course offering. Meetings were held on a weekly basis and 10-15
faculty members from at least eight different departments within the
College of Agriculture and Life Sciences participated in discussing such
issues as: the content and organization of lecture topics; design and
purpose of discussion groups and field research teams; potential faculty
and studeut participation; course mechanics (grading, papers, etc.);
appropriate reading material; student application process to the course;
and the preparation of a FSRC Workshop that was held at the beginning of
the 1980 Fall Semester. A description of the program for the 1980 work-
shop is given in Section I.

Despite the somewhat technical nature of the subjects outlined
above, a recurrent theme throughout these summer meetings was to search
for a definition of FSR and the methodological benefits and constraints
of this particular research mode. The questions associated with both

the definitional and methodological issues are echoed and treated in
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more detail within the context of the Minutes of the 1980 Workshop
(Section Ib), Section II and Section III.

Reading materials associated with various lecture topics for the
1980-81 courses are provided in the Annex.

The major part of this report (Sections I, II and the Annex) was
originally prepared following the completion of the 1980 FSR course.
Since then a second semester's experience in developing the course has
been gained (Fall, 1981).

Section III provides an updated description and evaluation of the
second FSR course. Specific changes from the 1980 course are high-~
lighted and a brief evaluation (based on student comments) is incor-
porated. The organization and content of future courses in FSR at
Cornell will be subject to further modification and fine tuning.
Offering the course has been a learning experience for professors and
students alike and, as such, new learning techniques and analytical
tools need to be tested further for classroom and field use. However,
we hope the experience gained to date will be useful to those who are

now, or will be, offering a course in Farming Systems Research.

Section I. Cornell University Workshop on a Course in
Farming Systems Research

The purpose of this section is to present the program and the dis-
cussions which took place during the Cornell Workshop. The goal of the
workshop was to consider and examine proposals by Cornell faculty and
students and invited participants for developing an FSR course; i.e.
the types of activities, materials, organization and teaching methods
which could be appropriate and useful. However, not all of the topics
discussed during the two-day workshop directly related to the course.
In addition to constructive suggestions for the course's content and
structure, there were also substantial comments with respect to identify-
ing what FSR actually is, the nature of inter- or multidisciplinary
research, procedures for conducting field research, and the philosophy

behind the FSR approach.
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Although the Cornell FSR course had been outlined by faculty and
staff beforehand, the workshop was held to solicit the advice of persons
from both Cornell and from outside the institution for further course
development. Those topics discussed are listed in the workshop program
and elaborated upon in the report on the Workshop. This report is
followed by a list of summary observations which we believe bring out
the main points covered.

The Workshop was sponsored by the Office of International Agriculture
in the College o. Agriculture and Life Sciences. Faculty and staff from

the Department of Agricultural Economics provided logistical assistance.
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Program for the Cornell
Farming Systems Research Course Workshop

September 11-12, 1980

Day and Time Event

Wednesday, September 10 Arrival of non-Cornellian
workshop participants and observers.

No formal gatherings are scheduled

Thursday, September 11

8:20 A.M. Welcome, Dr. J. F. Metz, Jr., Director
International Agriculture

8:30 A.M. Statement of Worl:shop Objectives: Dr. R. Barker,
Professor, Agricultural Economics

9:00 A.M, Session I - Chairman: Dr. B. F. Stanton
(Department of Agricultural Economics)

Discussion Topics:
1. What are farming systems and FSR?

2. How does FSR differ from other methods of
agricultural research?

3. Why teach farming systems research?

11:3C A.M. Discussiou open to workshop observers
12:30 P.M. Lunch Break
1:30 P.M. Session II - Chairman: Dr. H. D. Thurston

(Department of Plant Pathology)
Discussion Topics:

1. What basic issues are involved in teaching
farming systems research?

2. Types of activities (course assignments)
that students can benefit from in an FSR
course that concentrates on methodology
(field exercises, case studies, research
proposals)

3. Is teaching FSR on the basis of U.S.
examples (field work) relevant to future
FSR work by students who will be located
in developing countries?



Day and Time

Thursday, September 11
(Continued)

3:30 P.M.
4:00 P.M.

Friday, September 12
8:30 A.M.

Event

Break

Discussion open to workshop observers

Session III - Chairman: Dr. R. Barker
(Department of Agricultural Economics)

Discussion Topics:
Topics to be covered in a course

1. Emphasis on research methodology versus
case studies.

2. Do other areas of research need to be
emphasized?

3. Suggestions for changes in course content
and/or structure.

Break
Discussion open to workshop observers
Lunch break

Session IV - Chairman: Dr. R. E. McDowell
(Department of Animal Science)

Discussion Topics:

1. What materials (case studies, references,
etc.) would be useful for teaching a
course in farming systems research?

Break
Discussion open to workshop observers

Workshop Wrap~-up: Dr. R. Barker
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Invited Participants and Observers

Paul Crawford

Development Alternatives, Inc.
1828 Jefferson Place, NW
Washington, D.C. 20036

Ann Grace

Global Interdependency Institute
US/AID

Washington, D.C.

Peter Hildebrand
Food & Resource Economics Dept.
University of Florida
Gainesville, Florida

David Robrbach
0CID/USDA
Washington, D.C,

32611

Robin Williams

ICRISAT

1-11-256 Begumpet
Hyderabad, 50016, India

John DeBoer

Winrock Internaticnal Livestock
and Training Center

Petit Jean Mountain

Morrilton, Arkansas 72110

Peter Hazell

International Food Policy
Research Institute

1776 Massachusetts Avenue, NW

Washington, D.C. 20036

Josh Posner

The Rockefeller Foundation
1133 Avenue of the Americas
New York, NY 10036

Philip Warnken

200 Mumford Hall
University of Missouri
Columbia, MO 65201

Cornell Staff

George Abalu

Visiting Professor
International Agriculture
408 Warren Hall

Milton Barnett
Rural Sociology
34 Warren Hall

J. Lin Compton
Education
112 Stone Hall

Douglas Lathwell
Agronomy
803 Bradfield Hall

Joseph F. Metz, Jr., Director
International Agriculture
261 Roberts Hall

H. David Thurston
Plant Pathology
330 Piant Science Building

Madison Wright
Agronomy
513 Bradfield Hall

Randolph Barker
Agricultural Economics
349 Warren Hall

David Call, Dean

College of Agriculture & Life Sciences

122 Roberts Hall

Pat Garrett
Rural Sociology
436 Warren Hall

Robert E. McDowell
Animal Science
204 Morrison Hall

Edward Smith

Entomology
162 Comstock Hall

H. Christian Wien
Vegetable Crops
166 Plant Science Building

Larry W. Zuidema, Associate Director

International Agriculture
252 Roberts Hall
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Minutes of the Cornell University FSR Workshop

Rapporteurs: Michael Goe
Jack King
Peter May
John Mitchell
Kate Showers

Edited by: Frank Casey

September 11 -~ Session I
Discussion Topics: 1) What are farming systems and FSR?

2) How does FSR differ from other mcthods of
agricultural research?

3) Why teach farming systems research?

Discussion Topic 1: What are farming systems and FSR?

To begin the discussion the following definitions of FSR were

offered. A method of: identifying constraints in a multi-disciplinary

setting; developing a broad and balanced philosophy of farming systems;
putting a proposed method of research to a thorough test; identifying

the complete framework of a system.
Within the context of FSR two major points were raised. One, is
FSR confined to or primarily involved with the description of a particu-
lar system; i.e. finding out why farmers are doing what they are doing?
Or, two, is FSR focused more towards research design to promote change
within a specific system?
Description. The researcher/scientist must understand the farmer's
system before change is introduced if technological "failures" are to
be avoided. Two methods of describing a system were mentioned:
1. The anthropological approach that demands researcher
experience in a farming community for many years.
2. Those techniques employed and referred to as '"Rapid
Rural Appraisal" or the "Quick and Dirty" approach.
It was commented that both approaches can obtain useful data, but it

ien't clear how they should be combined to adequately describe a system.
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Change. If the emphasis is put on change rather than the descrip-
tion of a system, research methods may differ. Some objections to the
incorporation of change as a goal of research were raised based on the
following questions: Who wants change? What do farmers want? Who's
asking the researcher to foment change?

One person expressed the opinion that to study a system with the
intent to change is dangerous and the desire for change must originate
from those farmers using a particular system.

A second observation was made that the researcher/scientist requires,
at the outset, an understanding of the system, not change. However, all
those present at the conference are involved in promoting change. There
is a need to study a farmer's system from a wide perspective of expertise
with the intrinsic questions: What is? What could be? What ought to be?

A third participant commented that persons suffering from abject
poverty are demanding change and that governments want action on meeting
basic needs. Therefore, given the fact that decisions are going to be
made, FSR should improve the quality of those decisions and must be
action oriented.

At this point, it was observed that it was important to have realis-
tic rather than inflated expectations of FSR as a discipline and that its
first task was to describe thoroughly a mode of research.

Some discussion centered on the topic of whether there currently
existed a philosophy of FSR or whether such a philosophy was still being
developed. One participant mentioned that FSR should not be regarded
as a new research technique, but a totally new concept of research.
Specific qualities of this new concept were defined as considering the
needs of farmers and the problems they face within the context of con-

tinually changing circumstances, the better working relations demanded

between the farmer and the researcher and between extension agents and
researchers, and the high degree of cooperation demanded between
researchers from different disciplines in order to make research a more

effective development tool.
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There was a strong consensus that FSR is and should be a research
tool to be used to assist the resource poor and/or the small farmers in
the world. Concern was expressed about the glibness with which people
talk about small farmers. It was mentioned that it is very difficult to
design or adapt technology for small farmer use only, and hard to assess
whether new technologies or innovations are indeed scale neutral. One
participant suggested a discussion should pursue the question of whether
or not agricultural technologies are scale neutral and, if not, what
technology can be adopted for small farmers use.

It was emphasized that FSR deals with an extremely complex set of
interactions, and that awareness of and an appreciation for the intri-
cacies of these interactions must be developed among researchers. FSR
is seen as a link between the needs of the farmer and the direction of
single component research as traditionally carried out on experimental
stations. But, FSR also involves the investigation of the interactions
between social and physical factors of a farm system, with an emphasis
on the factors that predominantly affect the system. Research into a
system should incorporate an evaluation of all interactions and their
effects on the system. A methed of investigation and evaluation must
be devised for examining these interactions.

To illustrate the complexity of an FSR effort, the details of FSR
are highly specific to location, season, and farm family circumstances.
It was pointed out that FSR must include an examination of the social
and economic constraints affecting the farm unit. The farmer should be
considered as a household decision maker who makes decisions about both
production and consumption. Because there are different production/
consumption units in developing countries, different perspectives towards
problem identification are required. An appreciation of the complexity
of a given farming system should be developed. Systems research must
also include an appraisal of the social structures within the farming
community as well as the various institutions and policies within a
country that affect farm livestock and cropping systems. FSR incor-
porates cropping systems research but it also includes an anlaysis of

the social context of the farm and farmer's household.
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Briefly, other ideas expressed in relation to the process and scope

of FSR, included:

FSR is meant to be a holistic approach to research and involves
listening to farmer perceptions of problems and responding to
what farmers have to say. It was pointed out that if the "holistic"
approach is construed to be linear programming or computer model-
ing then it will be a top-down mode of research, and it may not
be at all synonymous with listening to the farmer or making him

a partner in research. A balance, therefore, in research pro-
cesses and tools must be sought.

The classromm setting could be used to develop the context for

an interaction between the farmer and the researcher and to find
out why specific farm practices are employed (rather than simply
asking the farmer "what's your problem?"). To garner information
on farm practices, different types of research methodologies will
be appropriate to different locations. TFor example, the Sondeo
method is not necessarily appropriate outside the Guatemalan con-
text. Circumstances in any one country will allow for a different
mix of basic, applied, and adaptive research,

FSR should be a repetitive process and not be treated as a "straw
man'" that is independent of the farming system. Rather, there
should be an effort to obtain a reaction from the system through
the introduction of an innovation or technology to determine how
well the system is understood. The basic questions to be con-

sidered should be; who does what, where (with respect to farming),

with whom, and how. The practice of repetitive research (no

time-frame identified) was considered appropriate from the stand-
point of understanding changes in the system. Technical and
economic changes, as well as other factors posing risks for pro-
ductivity will be highly variable in their effects on the system,
necessitating the need to understand the systems' dynamics.
Criteria for evaluation should not only include profitability,

but technical appropriateness and social acceptance.
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Numerous questions were posed by the participants in respect to
understanding the relationships involved in FSR. These questions
included: What key relations in a system are researchable?; Is there
a need for more biological systems research before the behavioral
sciences can be interfaced with it?; 1Is it acceptable to assume that
there are relationships between various sub-systems on the farm and if
so how can these be identified and described?

The above discussion on "what is FSR?" undoubtedly raised more ques-
tions than it effectively answered and illustrated the lack of consensus

as to what the goals of FSR should be,

Discussion Topic 2: How does FSR differ from other methods of agricul-

tural research? What problem is FSR going to solve
that other research approaches have not solved?
Methodologies applicable to FSR,

It was mentioned that it would be useful to try to separate "tradi-
tional" research from farming systems research. One criterion for
separation was that in FSR the farmer participates in and benefits from
the research process directly; another is that FSR starts with faruers
as its clientele. FSR is more concerned with the development and
adaptation of new technology than with "discovery" in the sense of
pushing back the frontiers of human knowledge.

The objection was raised that the above view betrayed an inadequate
knowledge of "traditional' research. The agricultural research system
of the U.S. does have farmers as its clientele. There has always been
a strong link between U.S. farmers and research both because many
researchers come from farm backgrounds and because the extension system
provides feedback from farmers. The problem has been in establishing
such "traditional” agricultural research in developing countries where
the link between farmers and vesearchers is not so well established nor
its importance appreciated from either the researchers' or farmers' side.
The need is to fill the gap between farm practice and research -- basic

and applied. The U.S. system is not perfect, but it is egalitarian,



- 12 -

and it does have the necessary linkages and enjoys a vigorous (two way)
flow of information.

The viability of the U.S. research system with respect to developing
countries was called into question because the information mechanisms
between researchers and farmers are not all that adequate and do not
help if they are only superficial or if there are no linkages to the
outside world. When there is government intervention there is usually
pressure for quick and simple solutions to complex problems. There is,
therefore, a time dimension iavolved with the practice of FSR that
requires some resolution. If FSR concentrates o research that is too
in-depth, governments may believe time is being wasted. On the other
hand, if adequate amounts of time and money are not allocated to the
research process at the farmer level, failures may be more likely to
occur resulting from mis-specification of problems.

In contrast tc the partial reductionist method of traditional agri-
cultural research, FSR seeks to understand the constraints imposed upon
the farmers' system: biological, economic, social, and political; and
then seeks solutions to these constraints. Unless the behavioral disci-
plines are a functional part of FSR, the "system" is incomplete
The political constraints of a system may come into play in the more
"macro" scheme of things when an innovation is developed but acceptance
by government authorities is not forthcoming. 1In this case, the researcher/
scientist has done agricultural research but has not understood the
political system in which his innovation must be incorporated.

One participant mentioned it still was not clear how the approach to
good research on, for example, soils within the FSR context in a develop-
ing country would differ from good soils research in the U.S. A second
participant countered that soil fertility experiments in the U.S. are
often carried out with irrigation or nutrient sources which are not
available to farmers. Even in developing countries research at the
experiment station is located on prime land and is not subject to the
same problems encountered in the farmer's field. The research being
done is then irrelevant to the problems of the region which the experi-

ment station is supposed to be serving.
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At this point the question was raised concerning the type of quali-
fications of the researcher/scientist vis—a-vis how the more technical
skills of a scientist could be applied to a research procblem. One
participant commented that '"good'" research (applicable?), whether done
in the U.S. or in a developing country, can only be done by well-
qualified scientists who understand the basic chemical and physical laws
involved in the problem they are researching. If biological problems in
developing countries are more difficult to solve, then it is just that
much more important than the scientists' knowledge of basic principles
be thorough. If training in FSR broadens a student's field of study at

the expense of more in-depth skills in an area of specialization, then

that lack may become a limiting factor in the quality of the contribu-
tion the individual can make.

In relation to the reductionist technique that characterizes tradi-
tional research one participant asked that, while it is important to
know why farmers do what they do, how is this knowledge going to be
established without using criteria set up by experiments where variables

are controlled and constraints are released? No answer to this question

was offered.

With respect to other methods of agricultural research, the ques-
tion was posed as to how FSR differs from farm management. One partici-
pant commented that farm management takes technology as a given, while
FSR attempts to generate appropriate technology.

This question gave rise to further debate on the difference between
FSR and farm management investigations. FSR was defined as an effort
to understand what, how, and why farmers do what they do; what tangible
and intangible factors enter into the farmer's system; what value can
be ascribed to the different components of a system, and what effect
change would have on the system. Farm management was described as being
centered on more mathematical models of investigation and analysis with
linkage to national and international agricultural policies, and tech-~
nology acceptance as a given factor. As opposed to FSR, farm management
investigations were not perceived as generating information useful to

other disciplines., Farm management was said to be able to determine
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what farmers are doing now, whereas FSR must not only accomplish this
but also trace the development (mostly economic) of the present farming
system before new technology is introduced.

There was considerable concern about the methods available for
identifying the problems relevant to a farming system, determining pre-
cisely when the objectives of the research effort should be stated. For
example, should research objectives be determined before or after farm
visits and/or interviews? One participant suggested that the choice of
problems to work on was subject to the identification of constraints in
the farming system. A means for identifying some basic constraints prior
to description of the farming system may be to conduct informal market
or nutritional surveys, which depend on the status or scale of the target
population covered by the research effort. It was stated, in addition,
that because no one individual researcher can examine all of the factors
affecting the system at once, researchers must be aware that, while in
the process of selecting some factors for investigation, they are
implicitly assuming that other factors in the system are fixed for the
duration of their particular research effort.

Because FSR entails the study and identification of complex inter--
actions, it may of necessity incorporate a varied set of research tech-
niques. This suggests two requirements for the conduct of FSR. First,
it may be required that researchers be knowledgeable, and perhaps skilled,
in a variety of research techniques. Secondly, the identification of
research problems will be an on-going process throughout the research
period. It was stated that the course should help students understand
that FSR entails a set of research methods which includes experimental
as well as applied research techniques.

Other ideas for problem identification included selecting the means
required for deciding on or distinguishing the predominant factors in
the system, what specific problems required research, and how to ask the
most relevant questions. These ideas point to the problem of what
factors in the system need to be evaluated and how this evaluation pro-
cedure 1s gone about. One participant suggested that the place to begin

was the evaluation of current farm Practices, current farm technologies,
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and new technologies as they are developed and targeted at the systea,
i.e., farm management.

An important consideration in the problem identification phase of
the research effort is that the rcsearcher must remain aware of the fact
that farmers have different perspectives in regard to their own systems.
It was stated that a balance must be struck between deriving a "systems/
holistic" view of research versus "listening to the farmer." While the
latter doesn't necessarily entail a "systems" viewpoint, the former may
be interpreted as being "top-down'" if the farmer does not participate in
the problem identification phase. Mention was made that the challenge
for a researcher is to determine how to go about relating what he or she
knows from a specific discipline, and what the farmer knows from his or
her experience. It was suggested that an intermediate step in the
research process, referred to as "action testing", be carried out to
test researcher ideas. This step could then be followed by the use of
experimentation where controls are emphasized and thus would constitute
a last step to confirm or reject an idea to be incorporated into the
farm system. The intermediate step in idea testing would put the partici-
pant researcher in a position where he can determine how his
idea may fit into the farmer's system,

After a problem area has been selected for investigation, research
tasks involve data collection and analysis. With respect to data collec-
tion, priorities for investigation must be established. In addition, an

important aspect of methodology is determining how to process the data

gathered through FSR. Since a typical problem is that researchers are
more concerned with how to collect data rather than how to use them, it
was suggested that emphasis in an FSR course be placed on how to analyze

and apply data for problem solution. The unit of analysis depends on

the research objective itself. The unit of analysis could be an indi-
vidual field, a whole farm, a specific group of farm families, or a

village. The researcher must clearly explain why a particular unit is
selected and how it fits the research topic under consideration. For

the analysis itself, there may be a need in FSR to rethink the means by
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whicir data are evaluated. For example, yield per acre may not be as
important as yield per person hour of labor, depending on the system
being studied.

Several comments were made in relation to the procedure for starting
field work. An early field experience was noted as being essential for
students to understand FSR. Prior to the field exercise, however, it
would be extremely worthwhile to spend time searching for reports of
fieldwork or other information that would help define the system. It
was agreed that it is important for researchers to know as much as
possible about the area they will be working in prior to actually
beginning their investigative efforts at the field level.

Discusiiion next turned to the type of research tools that could be
employed. Because many studies start with surveys, the question arises
as to what type of survey may be appropriate. The "nature” of the ‘popu-
lation may influence the type of survey to be used. Again, dietary and
market surveys were mentioned. However, even though surveys involve
talking to the farmer, it was strongly suggested that there is a need
for investigators to be doing some "hard" research while the dialogue
process is in progress. For example, for plant scientists, it is impor-
tant the researcher begin growing plants on the farmer's field so that
he may have a reference point for talking with the farmer. This pro-
cedure is quite similar to the idea presented above that learning often
occurs through the comparison of production results and practices. 1In
respect to agronomic testing, the quality of the initial trials is not
as important as the fact that it is crucial that some experimental
research be set up early in the program. FSR was then further defined

as being an evolutionary process, in the methodological sense, with the

technique itself developing out of an interaction between research
scientists, farmers, and the physical and biological factors that con-
stitute the system. At this point it was mentioned that researchers

must be "adventuresome" in their efforts to generate a reaction from

the farmers' system. However, there are trade-offs made when a researcher

takes his experiments to the farmers' field; the high degree of precision
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of a controlled environment is replaced by a high degree of variability
which more or less reflects the on-farm environment. A technical ques—
tion in respect to field trials was raised as to how farmers can
participate in the rescarch effort without biasing the sample. No
answer was offered.

One goal of any research effort might be to develop a methodology
for predicting the effects on a particular system that are induced by
change(s) in any of the component factors in the system. Again, it was
stressed that a variety of research tools would be better than a single
methodology for enhancing this predictive capacity.

The question was raised as to whether or not it was essential for
researchers to live with farmers while doing research, or whether there
were other contact methods that would suffice, since there is a need to
speed up the research process as much as possible without losing rele-
vant information. Several persons at the workshop believed that with-
out the experience of living with farmers the research effort would lack
realism. Indeed, a key concept in FSR is working with and talking to
the farmer and without direct contact on a daily basis critical informa-
tion would be missed. One participant stated that the course's princi-
pal objective should be to instill in students a degree of willingness

to learn from the farmer.

Discussion Topic 3: Why teach FSR?

Many diverse opinions were expressed in regard to teaching a course
in FSR and its purpose. The basic question is, how are students assisted
in doing theiiy research?

It was first asked what the interest of Cornell was in offering an
FSR course for graduate students; was it to train personnel in the use
and importance of a multi-disciplinary approach to research, or to train
students in skills for helping farmers in unfortunate circumstances?

One participant responded that for a graduate student with little money
and a lot of anxiety, there is a need for specific research guidelines.

There are two possible approaches to conducting research, or training
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students to do research. One is to seek the means to fit one (iscipline
into the entire FSR strategy. The other method may be to start completely
~over again and develop an entire new research or educational system. At
present it is difficult to inform a graduate student as to what or how
much to measure in the FSR framework. Systematizing and organizing ideas
is the first step in quantifying them.

The comment was made that students want hardware and research
techniques: What to do and how to do it. FSR needs highly qualified
scientists (specialists?) so the student should not become too diffused
in his activities or education. The question of pure disciplinary
training arose here. Would FSR yield better results when carried out
in an inter-disciplinary framework, although individual disciplines may
still consider their discipline to be the most important and try to
influence any decision that an FSR team would make? One participant
stated that he believed the student should understand the contribution
of each discipline toan FSR effort and at the same time make sure that
the necessary skills are being developed to make the contribution to FSR
expected from his discipline.

This statement was debated from the standpoint of the risks and
rewards involved for the student in doing FSR. As one person commented:

Everyone is talking about "systems" now. This is

fine for faculty members because they are tenured. But

for graduate students there is risk involved. In the

various disciplines those in control are generally indi-

viduals with a narrow, highly-specialized approach to

problems. Work done in a farmer's field which is multi-

disciplinary probably will not be published and the

graduate student will not find a niche when his research

is completed. The reward structure favors specialists.

It should be understood that going out into the field to

study the problem of rural poor first hand usually in-

volves sacrifice in terms of one's professional advance-

ment,
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Another participant mentioned that although FSR seems to be some-
what of a fad now, the reasons for having it become one are not contrived.
Many who partic’pated in the developments of the 1960s, the Green Revolu-
tion, are now those who draw attention to the inadequacies of a single
crop or a single commodity approach to agricultural research problems.

In a sense, an established peer group of scientists sympathetic to FSR
is there. The need for a holistic approach to research is widely recog-
nized notwithstanding the resistance of some entrenched disciplines.
Recognition of the FSR approach as being a step in the right direction
throughout the research community is a good reason for offering a course
in this subject.

Finally, it was stated that a course in FSR should give the researcher
the ability to recognize the research being conducted on the farm by the

farmer.

September 11 -~ Session II
Chaiywan: H. D. Thurston (Plant Pathology/Cornell)
Discussion topics: 1) What basic issues are involved in teaching
farming systems research?

2) Types of activities (course assignments)
that students can benefit from in an FSR
course that concentrates on methodology
(field exercises, case studies, research
proposals)?

3) Is teaching TSR on the basis of U.S.
examples (field work) relevant to future
FSR work by students who will be located
in developing countries?

Discussion Topic 1l: What are the basic issues involved in teaching

farming systems research?
To set the stage for the discussion of the topic the chairman
requested that each participant take five minutes and write down a response

to the above question. The answers to this question can be broadly
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grouped into three categories: the nature of interdisciplinary work;
the problems of language, jargon, and communication; and the practicali-

ties of how to organize and run a course in FSR.

1. The nature of interdisciplinary research.

There was considerable agreement that one of the basic issues
in regard to FSR was the need for interdisciplinary "teamwork" during
the research process. A major concern was the problem of how to bring
together highly specialized scientists to work on problems defined in
a systems context. It needs to be recognized that FSR does not con-
tribute a body of scientific knowledge to any one discipline. It is,
therefore, important that there exist a philosophy of adaptive learning
among disciplines which allows for discussion and an exchange of ideas.

It was observed that in an FSR course it would be imperative to
discuss the contributions and importance of the traditional academic
disciplines in a research effort. 1In addition to adopting a new philo-
sophy of cooperative research in order to define research problems, the
FSR course should promote an awareness of the difficulties
involved in having a group of people from various disciplines working
together as a team.

It is necessary to understand what a multidisciplinary team is and
how it should function. There was concern expressed that by working in
a multidisciplinary team the rigor or integrity of the specialists’' work
is somehow compromised. It was considered essential, however, to try to
break down the barriers that inhibit a holistic approach to research.
In the context of the FSR course, it is important to discuss the con-
siderable difficulties that exist in promoting an effective working
relationshin between members from various areas of expertise. During
the course the roles and contributions of different disciplines should
be brought te light as well as the communication process required for
reaching a consencus in respect to defining the problems faced by the
farmer. 1In conjunction with this suggestion, the role of the systems
researcher as a link between component and subcomponent research

exercises should be described.
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The issue of how to establish and maintain these relationships
between researchers was raised. The teaching method in the course must
allow sufficient time to develop an awareness of the importance of
disciplines interacting with one another. 1In a sense, people already
know how to communicate, but don't realize it. The participants saw a
need to distinguish between specialization and the general knowledge
obtained through analyzing a system in a holistic manner. It was con-
sidered impossible for all FSRparticipants to obtain in-depth inter-
disciplinary knowledge, underlining the need for an atmosphere that
eases communication hetween disciplinary specialists.

Each discipline approaches farm-level problem identification based
on different perspectives and choice criteria; how to identify constraints,
what consiraints are identified (which in turn affects the design of
alternative farm practices), and how the results of changes in a system
are ultimately evaluated. For example, if labor at weeding time, and
not land, is identified as a production constraint, there will be an
effect on the specific research objective.

In relation to this point the question was posed as to whether or
not it's enough to send out a group of researchers fron different disci-
plines to work on a problem? All too often the report that results from
such a team effort is highly compartmentalized and shows no evidence of
synthesis or integration.

Two other questions were put forward. First, what sorts of exer-
cises could be designed to break down "academic sclerosis and hardening
of the categories between disciplines?" (no answer forthcoming).
Secondly, is the approach to talking with the farmer based on sensitizing
researchers to listen, or does it mean the creation of a new multi-
disciplinary subject area? The consensus at the workshop seemed to be
with the former notion.

In contrast to this consensus, in terms of developing a long range
interdisciplinary capacity, there exists a rigorous tradition of disci-
plinary separation within different academic fields which FSR must con-
tend with. The acceptability of a FSR-type field experience in respect

to an individual disciplinary curricula (academic) must be addressed.
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One participant commented that perhaps a new academic program may be
required to enable people specializing in a specific area of study to
difersify their knowledge by participating in a broad research effort,

i.e, systems analysis.

2. Language, jargon, and communication.

In conjunction with the preceding topics involving interdisci-
plinary research and researcher-farmer relationships, the subject of
communication was considered an important issue in the FSR process.
Concern was expressed about the problems of communication both between
researchers and farmers, and among researchers representing various
disciplines. In fact, communication was cited as one of the key factors
in the success or failure of any FSR effort.

Some participants believed all researchers must speak the farmer's
language. There was a strong consensus that in order to maintain credi-
bility FSR must not create a jargon of ite own but that it should try
to establish a commonly agreed upon and understood terminology.

It is of critical importance that persons participating in inter-
disciplinary research understand what each participant is saying as
well as being aware of the research methodologies used by various

disciplines and the biases inherent in those methodologies.

3. Organization and running a course in FSR.

The first area of concern during this discussion included the
nature of both the student and professor that become involved in an TSR
course. It was suggested that the most important qualities to be sought
after were sensitivity and the ability to work in an interdisciplinary
group, and that researchers (professors and students) must be selected
for these qualities. It was generally agreed that, because an FSR
course had not been attempted before, it would be a learning experience
for all those involved.

Since a wide range of skills and information are required in an

FSR effort, wouldn't the subject matter in FSR instruction be better



- 23 -

suited to an entire academic program rather than a one semester course?
There was a consensus (and compromise) that the course ought to be longer
than one semester. Ideally, the course would span one agricultural year.
On the other hand, because so much information and/or experience could
be incorporated in the course, there was seen to be a need to establish
some instruccional priorities.

The participants generally agreed that a major element in an FSR
course would be to set up interdisciplinary teams of researchers and
give them the opportunity to interact with one another. A field experi-
ence was thought to be very important because there would be some con-
tact between farmers and the interdisciplinary groups. Some of the
major areas of concern included who (what discipline) does what, where,
how, and in cooperation with what other discipline.

In respect to post course considerations, it was suggested that
the FSRC could serve a useful function by making information available
on some of the better overseas FSR projects. Also, it was deemed
important that the FSR programs of overseas research organizations be
described for the identification of after-course job opportunities.
At Cornell consideration should be given to the development of an

institutional capacity in FSR.

Discussion Topic 2: Types of activities (course assignments)

students can benefit from in an FSR course that
concentrates on methodolopy (field exercises,
case studies, research proposals)?

In total, there were few tangible suggestions about the types or
kinds of exercises that might be included in an FSR course. This was
primarily due to what the participants referred to as the "uniqueness"
of such a course. Generally speaking, most discussion centered upon
exposing students to a field experience in interviewing farmers and

the examination of research proposals and case studies,
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1. Field exercise component.

There was general belief that students could gain valuable
field experience from interviewing U.S. farmers and that an expensive
field trip to a developing country was not crucial. One advantage of
doing research in the U.S. as a first experience would be working with
literate farmers concerning things like soil maps. In essence, the
farmer literacy problem in a foreign environment could be eliminated.
The most important aspects of a field exercise, regardless of location,
are to go out into an unknown situation with an open mind and ask
questions. It was suggested that the use of a domestic area for field
research may exhaust the opportunity for future exercises. Some par-
ticipants stated local farmers would have thoroughly informed first
year student/faculty research teams and that unless further research
and/or theses grew out of the initial experience there would be little
justification for returning.

In contrast, other participants believed that there were good
reasons for returning to the same area for a second or third year.
With successive field visits to the same areas or farms, the sane
farmer might be approached with different questions, or different
farmers could be asked the same questions. Although with consecutive
interviews local farmers may not be as spontaneous, there would be an
opportunity for comparing two sets of interviews based on the same
general questions. There may be two advantages to this procedure.
One, the exercises could help the researcher identify interview tech-
niques for eliciting information from farmers. Two, consecutive inter-
views would help to focus on any bias that is introduced by the inter~
viewer(s) with respect to personality, appearance, and/or other
characteristics that may influence the quality of the information
acquired.

There was discussion in respect to the mechanics of sending
students to the field. 1In the course offering at the University of
Florida, a low income farming community was used as a "quick and
dirty" field exercise area. The two week survey time which Florida
used was described as being insufficient and a two semester time frame

for the course was deemed to be necessary.
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The participants considered it essential to involve the extension
service as part of the field exercise. In the Florida experieﬁce the
extension agents were found to be helpful in locating farmers,
ard class members helped identify farmers that extension agents hadn't
known. The fact that students could share their information with the
extension service was considered a valuable asset of the course.

Discussion next moved to research team composition and the process
of setting up the field exercise. 1In respect to team composition, the
questions of the participants centered around how many people, how many
disciplines, and which disciplines were optimum for a team? Another
question was whether or not it was necessary for all of the researchers
to have a farm background. One participant responded that a farm back-
ground does help the researcher to identify the relevant questions to
ask, but at the same time a person with a non-farm background can pose
"naive" questions that might be overlooked yet are pertinent to a
research issue. It was also mentioned that when a "number" of disci-
plines are brought together to look at a specific situation, the vision
of the group is broadened and the individual group members are apt to
focus in on more than one problem. Should a research team begin with
a common set.of questions, or should each member operate on the basis
of his or her own specific discipline? Whichever the case, the group
agreed that the conclusions reached from the research process sliould
be unified to reflect the nature of the interdependent factors in a
system,

For setting up the field exercise, there was discussion concerning
what students could do in the field. Surveys were mentioned as one
activity, where, as noted in the Florida example, students spent two
weekends (from a Friday afternoon through all of Saturday) interviewing
farmers. There were student meetings every half day to discuss what
was being learned from the interviews. One of the problems with this
procedure was that the students spent more time talking with farmers
than "walking" the farm itself. Concern was also expressed that too
frequently everyone will try to do everything, irrespective of training.

This leads to the problem of losing disciplinary rigor with an
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insistence upon homogeniety. The participants believed that thought
must be given to utilizing the diverse nature of disciplines to broaden

and strengthen the research approach.

2. Case studies and research proposals
There was general discussion with respect to teaching effort
which is short-term in nature (one semester) and geared towards a
heterogeneous group of students. Activities must be ranked in impor-
tance, and the objectives of the course must be judged for suitability.

Nonetheless, there was some support for examining case studies and
research proposals as part of the course curriculum. When an inter-~
disciplinary team examines research proposals, more questions are
raised about the goals and methodology of the research than when a
single discipline approach is taken. A question was raised as to
whether it was better to examine a few proposals and "tear them apart"
or survey a large number of proposals and derive some research principles.
Research proposals contain a lot of "boiler plate'" which include some
valuable procedural materials. It was suggested that students and
teachers look at proposals in the context of what should be done, i.e.
locate project or research proposals and identify elements that were
missed during the development of the proposal.

Visual aids can be useful in creating a sense of being there, i.e.
at the field level. The University Field Staff film series was mentioned
as a resource that could be useful to the FSR course. It was cautioned,
however, that the films had to be seen all at once or the farming systems
aspect vould be lost,

Another suggestion for the course was that it develop a literature
review of some FSR projects which would be useful to persons who are in
a position to fund FSR. The purpose would be to identify FSR strategies
which have been tried and which strategies have succeeded cr failed to
meet their objectives.

The Cornell faculty stated that they hoped to develop a number of

exercises for students over the semester. There was a problem in that
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there is no expertise in farming systems research for resource-poor
farmers and that no one knows how to do such research. This is the
predominant reason why the FSR project at Cornell was called a seminar
rather than a course.

It was suggested that greater progress could be made in developing
exercises and activities for the course if research sites were chosen

in advance.

2. FSR approach to describing a system
The questions posed on this topic include, what questions do
you ask in the field; how do you define the components of the system;
and how to teach ways of organizing or categorizing things never seen
before?

Essentially, the process involved is one of going out into an
environment that is treated as an unknown, looking for unknown answers
to unknown questions. The main question is to determine the utility of
various research techniques which can enable students to focus on the
more important aspects of a particular farming system.

If the objective of the reserach is to change and/or to teach
farmers, how can this FSR course help students motivate farmers to
change, or make compromises? One person offered the opinion that the
set of attitudes of professional change agents and/or researchers is
class~-biased, urban-biased, ethnocentric, and rigid. Specifically,
researchers are always asking farmers to change their ways while research-
ers never change their procedures. Until the research community can
demonstrate its ability to change and be flexible, it will not be in a
position to be of any use. The area of ideology of science is a problem.
If there is to be both behavioral and conceptual modification on the
part of the research community, it must come in the FSR course. The
traditional methodology of setting out the problem and producing a
conclusion is part of the belief system in science and its culture
bound set of perceptions. It is not an appropriate methodology for

FSR. The question remains: are there alternatives in '"scientific"
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research and are there basic differences between western and non-western

scientific research approaches?

3. Serving student needs
There should be an attempt to select FSR course students who
will seek different employment opportunities. The course shouldn't focus
on a specific student type as an audience. Rather than working with only
scientists and extensionists the course should be open to all
interested in agricultural development.

On the other hand, it was believed that the course should not get
bogged down in discussing the administrative or bureaucratic issues of
research. Although it was considered important to be aware of the pres-
sure that bureaucrats face and the need for a political will to restruc-
ture the research process, it was thought to be more important to stick

to the question of what is FSR.

4, Policy issues and FSR
An important consideration in the implementation of an FSR
action program is the extent to which it is national policy to rely
upon the small farm sector to increase productivity versus plantation
operations or to encourage the growth of large farms. In reality, there
exist real problems in restructuring research programs and priorities to
focus on small farms.

It was stated that only a very small part of national research
budgets is devoted to FSR. Of the support that does exist, most is
going to cropping systems research which is mainly focused on export or
cash crops rather than subsistence crops. This merely reflects the
priorities of individual countries. If these priorities are to be
changed then FSR must be shown to be an effective research procedure
that can enhance production.

The number of U.S. universities and ministries of agriculture cap-
able of fielding a FSR team is presently very low. In both developing

and developed countries the expertise and institutional framework for
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doing FSR is inadequate. Currently there is available both the interest
and support to develop FSR programs.

One participant commented that there is a great need to establish
the "state-of-the-art' of FSR, i.e. where is FSR now in respect to where
it may eventually be. Both the scope and cost of an FSR program need
to be identified. The practical aspect is that if countries are to be
encouraged to pay attention to the small farm sector, the FSR package

must look attractive.

September 12 ~ Sessions III and IV
Chairmen: Dr. Randolph Barker (Agricultural Economics/Cornell)
Dr. R. E. McDowell (Animal Science/Cormell)
Discussion topics: 1) Emphasis on research methodology versus
case studies.

2) Do other areas of research need to be
emphasized?

3) Suggestions for changes in course content
and/or structure.

4) What materials (case studies, references,
etc.) would be useful for teaching a course
in FSR?

NOTE: Sessions III and IV were combined into one meeting that preceded

the break. After the break the workshop was adjourned.

Session III

The third session was opened by Professor Barker's review of the
historical development of the farming systems research course at Cornell.
He commented that the basis of selection for the 10 faculty members and
25 graduate students involved in the course had been their interests and
experiences. The student body was roughly evenly divided among M.S. and
Ph.D. candidates, virtually all of whom had significant international
experience. However, it was indicated that in future years perhaps one-

third of the students would not have had prior overseas experience.



- 30 -

Formal faculty input into the class as a whole is envisioned to consist
primarily of the presentation of case studies of Projects in which faculty
members had participated or had extensive knowledge. It is intended that
the selected projects should differ structurally so as to offer comple-
mentary insights into FSR. It is expected that Plan Puebla, I.R.R.I.,
and the Ecuador Mountain Agriculture Project will be among those projects
presented by the faculty. Additionally, the students working in multi-
disciplinary teams will prepare case studies and present these projects
and their critiques to the class. The course is designed to be a learn-
ing experience in FSR for students and faculty alike. Both groups were
encouraged to treat each other as peers to encourage a more informal and
productive exchange of ideas.

Professor Barker requested that the workshop members take five
minutes and write down brief specific criticisms and comments of the
written proposal, "Outline for Farming Systems Research Course." The
discussion then continued in a round robin fashion, each comment from
a visiting participant usually eliciting a response from the Cornell
faculty present.

The first speakers asked for clarification regarding the goals of
the course. It was explained that for this course FSR is being viewed
as an applied research field designed to identify modificstions for
existing technologies of benefit to farmers, though there are admittedly
differing opinions held by the Cornell faculty. The course is designed
to assist individuals recently back from fieldwork in their data analysis,
be of service to those now planning their fieldwork, and also to provide
a framework for understanding farming systems for M.P.S. candidates
(those not undertaking research).

The discussion then focused on the fieldwork component of the
course. It was widely agreed that the fieldwork exercise should be a
major component of the course. There was a consensus that tie etudy of
local farms was indeed relevant and worthwhile, since indivicual farmers
here in the U.S, were faced with similar constraints as farmers in

developing countries. Though some discussion arose regarding problems
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of seasonality specific to the use of local field cases, it was still
felt crucial to the educative process for students to experience field
situations, both to learn from the research problems encountered and to
benefit from the experience gained by interaction with specialists from
other disciplines.

In Cornell's "Forages of the Tropics" course it was found that
cooperation among disciplines was an evolutionary process, with under-
standing each other's definitions and jargon being the first order of
business. The farming systems research class and its relationship to
the various fields and disciplines will also progress through stages of
development, not only in this first year, but also in the years to come.
It is likely that in the future certain other courses may be prerequisites
to enrollment in the FSR course. Or, perhaps this course will be a
prerequisite for other study, such as "Special Problems in Agriculture
of the Tropics."

The question was posed, 'What type of researcher is to be developed
by this course; a generalist or a specialist who dialogues?" 1If the
goal is to develop generalists then the students should learn the methods
of other disciplines. If the goal is to develop specialists who dialogue
there might not be any need for cross use of methodologies. It was felt
that FSR shouid be a collaborative effort among specialists, not a
sccial scientist learning a little about the biological sciences or vice
versa.

It was pointed out that in practice the team approach to solving
agricultural development problems is often weakened by the lack of a
truly collaborative effort. The report which such "teams" produce is
commonly divided into chapters written by individual team members from
the point of view of their own discipline, negating any real benefit
from the multidisciplinary approach. If team members who are highly
skilled in their own disciplines could learn to integrate their efforts
effectively, the report produced would be of more value.

The discussion addresced the problem of maintaining the standards
of the various academic disciplines involved within the context of the

proposed course. It was explained that the approach at Cornell would
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be quite different than that taken by the University of Florida. 1In the
class taught at Florida students come to the class knowing that one
person from the field of economics will be in charge of the class. This
gives the course a more traditional structure. At Cornell, with many
disciplines involved on an equal footing, the possibility of academic
conflict arises since the various fields represented may view the class as
diluting the professional and academic standards of these disciplines.

The problem is that while research approaches taken by students who
have taken the FSR course will be broader than those of their colleagues,
thesis work must also be technically sound. The example was cited of a
study in Botswana where the animal science department felt compromised
by the necessity to use data on cattle obtained at slaughterhouses and
water holes rather than performing a more controlled experiment. Under
the circumstances, this approach was necessary to obtain information.
However, the analysis of these data would not generally be accepted by
the department for thesis work, one major problem being the lack of any
relevant literature.

This brought up the issue of what type of material should be col-
lected. A problem occurs when one goes out into the field not convinced
of what the problem really is, and begins to collect large amounts of
data in hopes of not overlooking any available information which may be
needed.

Several participants mentioned a need to develop a list of minimum
amounts of information required by each discipline in order to maintain
professional standards. This "minimum critical list" would have to be
rigorous without being rigid. There was widespread agreement that data
sets of great volume or gathered by questionable methods were of little
value and are found gathering dust around the world. Given the universal
time and money constraints facing research projects the development of
these minimum data sets might be helpful. It was also felt that the
"bargaining'" which would take place in deciding what data to collect
would help develop an appreciation for the requirements of other

disciplines.
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The workshop also addressed the issue of what was to be done with
data once it is collected. A distinction was made between data process-
ing and data analysis to make the point that in a course of 10-12 weeks
expectations of developing a methodology, collecting data, and analyzing
it were perhaps unrealistic. The suggestion that any analysis of data
should shun sophisticated hardware and utilize nothing more complicated
than the TI-59 computer/calculator met with strong concurrence. This
would benefit sutdents from other countries studying here at Cornell
because they would be able to return hcme with a useful tool that was
applicable and required minimum investment.

Ideal composition and size of the multidisciplinary teams was
another major topic of discussion. The workshop was presented with
Professor Hildebrand's consciously paradoxical guidelines: fewer people
are better than many and many disciplines are better than few. Theo-
retically, a team might consist of two people - a bioscientist and a
social scientist. As more members are added, there can be more diversity,
including, for example, both plant and animal scientists, an anthropolo-
gist, and ~n econcmist. Faculty participation is also a crucial factor
to group size determination. It was felt that groups consisting of 5 or
6 students from different disciplines with at least one participating
faculty member would be an optimal team size,

It was observed that while the concept of this class centers on
team participation, there should be some way of judging individual per-
formance for the purpose of assigning grades. One possibility suggested
was that, after the team had been in the field, each member might inde-
pendently write a paper detailing his/her role in the overall team effort.
Another possibility would be to have members of the team judge the indi-
vidual's performance. It was remarked that the University should be as
experimental and progressive as its students are asked to be. (This
comment also had bearing on the topic of thesis requirements.)

A graduate teaching assistant outlined his work on development of
the course reading list. He stated that the course approximately
follows Andrews and Hildebrand's book on research methodology, indi-
cating that in advance of this workshop it was impossible to detail the
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exact reading assignments. It was never intended that the reading list
be exhaustively covered by the students, but rather it can serve as an
elementary bibliography on which to build.

Several comments specifying omitted works were made as well as a
number of observations of general areas where the body of literature is
known to be deficient. It was asked that workshop participants foward

the suggested readings that they recommended.

Summary
Observations from Workshop

on Farming Systems Course

1. The objective of the course should be to develop in the student an
understanding, awareness of, and capacity to analyze a very complex

system,

2. Farming systems research (FSR) is not so much a method of doing

research as .t is a philosophy of doing research.

3. To improve the system from the perspective of the farmer, one must
first understand the system. Why are farmers doing what they are

doing?

4. Improvement may be in terms of equity, employment, quality of life,

and/or productivity.

5. Central to the FSR philosophy is the process of developing a com-
munication link between farmer and researcher, which implies that
both can learn from each other, and an empathy among researchers of
different disciplines. The flow of knowledge between researchers
and farmers is as important as the flow of knowledge among research-
ers. There is a need to understand but not to master the other

person's discipline.

6. Not only farmers and researchers, but also policy makers and action
agencies must be involved in FSR if the follow through or implemen-

tation is to be successful.
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To teach farming systems research effectively requires very early on
the establishment of a farm laboratory situation which will allow
students to perceive from first hand experience the interaction
between farmers and researchers and among researchers of different

disciplines in establishing a research agenda.

Part of the process of teaching FSR involves the identification of
the problem, separation of the relevant from the irrelevant, and
determination of major indicators in the design of alternatives and

evaluation of results.
Case studies and practical exercises can be effective teaching tools.

In collection and analysis of farming systems data there is a need
to avoid the pit falls that come from the use of large survey

questionnaires.

Certain relevant factors which impinge upon the performance of the
farming system, but are not directly a part of it (e.g. market struc-

ture, price, etc.) cannot be ignored in farming systems analysis.

A change in the farming system can be accomplished either directly
by interacting with farmers in a given site, or indirectly (i) by
influencing the development of component technology (sometimes
referred to as upstream research) or (ii) by affecting policy change.
The effects of the latter two are likely to be more pervasive and

less site specific in their impact.

Farming systems research would appear to be relevant for developed

and for developing countries,

Whether farming systems research grows and becomes institutionalized
in national research programs or is simply a passing fad depends on
the degree to which the process produces meaningful and useful

results that benefit society.
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Section II., FSR Course Description and Evaluations

for Fall, 1980 (First Year)

Outline for Farming Systems Research Course

Introduction - Why Farming Systems Research?
The purpose of this session will be:
(i) to organize the course.
(ii) to explain the general outline of the course.
(1ii) to introduce students to the general concept
of '"what is farming systems research?" and why
it is that for such research to be successful
it must be conducted in an interdisciplinary
mode. Faculty members from different disci-
plines will briefly discuss why farming systems
research has become important to their respec-

tive fields.

Workshop on FSR Course Development.

The purpose of this workshop is to provide a forum for
the exchange of ideas as to the most appropriate form
and content for a course in farming systems research.
Participants will have a copy of this course outline
as a basis of discussion. The workshop will be open
to observers and those students taking the course for

credit will be required to attend.

Case study presentations of Farming Systems Research.
Prior to examining specific aspects of farming systems
research, we believe it is important to take a holistic
view of the FSR process by studying some case studies
of farming systems research. These exercises are to
determine how different researchers have approached

a research problem and what results were achieved.

Three case studies of farming systems research will

be presented by faculty members. FEach case study will
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be presented by a pair of faculty members representing
a biological and a social science. Case studies will
include:

(1) Puebla project

(ii) IRRI constraints study

(iii) Ecuador Project

* Beginning in Week 3, student multi-disciplinary teams

(biological, physical, and social sciences) will be organized
for preparing a written assignment and a presentation of a
specific farming systems research case study. The written
part of this activity must be submitted by Week 6. Group
presentations of case studies will begin in Week 6 during

the latter part of the Tuesday lecture period, continuing
thereafter in the remaining weeks until all groups have
presented their work. Groups will continue to meet through-

out the semester to work on their research project.

IV, Summarization of general research principles, tech-

niques, and problems as illustrated in the case studies.

Also in Week 6, students will receive orientation and instruc-
tions for developing a team research proposal (the second
required report). Some examples of research proposals will

be given. Team proposals are to incorporate realistic
assumptions about available financial resources and profes-
sional skills. The research proposal is to be based on the

teams knowledge of a farming area in New York State.

V. Orientation and focus of the research project.
This topic initiates the material with regard to the
methodological aspects for designing programs in
farming systems research. The purpose for discussing

these methodological questions are two-fold:
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¢B) How to determine why farmers are doing what
they're doing, and

(ii) To develop improved technology for farmer use.

a) Specification of the research problem.

Effect of government policy and the organiza-
tion and goals of participating institutions
on the choice of research objectives. Problem
definition and delineation of research objec-
tives. Effects of resources available for

research on the design of the project.

b) Techniques to assist in problem identification.

Collecting and organizing both primary and
secondary data for reservch site selection

and description of tl.e farming system. Use

of exploratory investigations to assess farmer
goals and determine the present use of farm
resources (physical, biological, human, capital,
etc.) - for example, rapid rural appraisal and

benchmark surveys.

* Student team presentations of case studies begin at the latter

part of lecture period in Week 6.

Week 8-9: VI. Data collection, field observations and farmer experiences.

a) Data collection from people and field

observations (non-experimental)

List of necessary information such as "soil
types," '"household composition," etec. Alterna-
tive techniques and alternative procedures
employed by the physical, and social sciences
to obtain data. Problems of accuracy and
measurement of data. Farmer involvement and

feedback.



Week 10,
11, 12

VII.

b)

Analysis
a)

b)
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Data collection using controlled experiments.

Range of experimental conditions, (experiment
station, farmers' field, etc.) and their suita-
bility. Methods of experimentation in farmers'
fields. Participation of social sciences in
the collection of technical data. Farmer
involvement and feedback. Problems and/or

constraints of experimental design.

and Review of data obtained.

Analysis and interpretation of experimental

data.

Methods and techniques for analyzing physical,
biological, and economic data from experimental
crop and livestock units. Identification of
primary agricultural production constraints

(technical, economic and social).

Analysis and interpretation of non-experimental

data.
Methods of data analysis and flexibility in
interpretation of data; implication of results,

measurement devises, and reliability of results.

Integrating non-experimental and experimental

data.
Techniques used to combine data obtained from
different sources. Using non-experimental

data to verify experimental observations.
Analysis of combined data. Feedback of results

to farmers.
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Week 13-14: VIII. Summarization of key points of those topics that have
and have not been discussed in regard to farming systems

research.
Student team presentations of research proposals.

The same student teams that earlier worked on research
case studies will be required to briefly discuss the
highlights of their farming systems research proposals
during these final two class mhetings. (Refer to Week
6 in regard to orientation and instructions students

will receive in respect to the written propcsal.)

Fall 1980 FSR Course Evaluations

This section is based on a summarization of about twenty written
course evaluations submitted by the course participants at the end of
the 1980 Fall Semester, Topics addressed in these evaluations included:
(A) FSR as a research methodology (need for, training in, the philosophy
of, etc.); (B) substantive elements of the course (lecture topics, field
exercises, data collection and analysis); (C) pedagogical issues, and

(D) course mechanics (course length, class size, credit hours, etc.).

Part A. FSR as a Research Mefhodology

Most of the points that were made apropos to this topic are addressed
in the available literature on FSR and in the proceedings from the FSRC

Workshop;l/ However, to set the stage for the sections that follow, some

1See the reading list in Annex I: Gilbert, Norman and Winch, Farming
Systems Research in the Third World; Dillon, "The Economics of Systems
Research," McDowell and Hildebrand, Integrated Crop and Animal Produc-
tion: Making the Most of Resources Available to Small Farmers; Spedding,
"The Study of Agricultural Systems;" Gotsch, "The Concept of Farming
Systems in the Analysis of Agricultural Research and Development Programs."
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basic points in relation to the perceived methodology of FSR from the

class' perspective are covered.

1. The Rationale for FSR:

There was common agreement that the systems approach to agricul-
tural research was long overdue, and necessary for an increased knowledge
and understanding of small farm systems in developing countries. This
"knowledge'" is important not only to the researcher but to extension
agents, development planners, and politicians.

The necessity of using FSR stems from the realization that a cogni-
tive approach to investigating the farmer's production system is more
appropriate than the classical and vertical research-extension-adoption
strategy. If seeing a farm operation and its problems '"as the farmer
sees it'" is a more realistic research objective than the classical
approach, then the theoretical basis of reductionist methodology must be
replaced with a systems construct. If the methods used for observing and
analyzing the 'whole'" are faulted as "unscientific" then the scientific
method itself needs to be called into question. "From the farmer's point
of view, the world isn't compartmentalized." Farmers function in a
multidisciplinary world and their perceptions ditfer from those in
academia or government. Therefore, the most salient questions that FSR
must address include: ''how do farmers think; what do they consider the
salient features of their system; what do they see as their problems; and

what is their research agenda?"

2. What is FSR?

Apart from previously published definitions, class participants
characterized FSR as the following:

(a) "It considers individual farmers",

(b) "It involves a multidisciplinary (research) team",

(¢c) "It aims for a holistic approach",

(d) "It aims to be practical rather than theoretical",

(e) "It complements conventional research",

(f£) "FSR, of necessity, must be applied research",
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"FSR does not require in-depth research, but a broad range
of investigations directed at an integration of the rela-
tionships among the salient features of the system, not a

total knowledge of the system."

3. The Process of TSR

The s
of FSR can be

(a)

(b)

(c)
(d)
(e)
(£)

tudent groups' understanding of the implementation process
summarized with the following points:

"Selection of a target community for research",
"Description of the farming community

- What do farmers do,

—- Why do they do what they do,

-~ Description of the environment

Physical
Social
Cultural

- Political."
"Problem identification znd discussion with farmers",
"Seeking solutions to identified problems with farmers",
"Testing solutions with farmers",
"Extension of viable solutions by encouraging farmers in

the role of informal extension agents."

4., TSR and "Systems" Research

Although the subject matter of general systems theory was not

specifically addressed in the FSRC, many students discussed FSR from this

perspective.

The perception is that FSR "requires the realization of

theoretical constructs, at some level of abstraction, somewhere in the

research process, to give order and meaning to the data that have been

collected." Developing these theoretical constructs is important for

three reasons:
(a)
(b)
(c)

To reinforce the concern for a systems approach,

To promote interdisciplinary communication.

To improve the quality of interpretation of FSR activities
whether in the form of case studies, a field exercise or

a lecture topic.
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In summary, "it is necessary for the course to demonstrate the
difference between farming systems research and general multidisciplinary

research efforts."

5. FSR and the Multidisciplinary Team

One of the objectives stated for the course was to expose students
to a multidisciplinary research group. However, one doesn't learn how
to function in such a group simply by being put on a team. Although tpere
was general agreement that the purpose of the FSRC was not to train the
biologist in economic research methods and analysis and vice versa, some
critical questions concerning the organization and function of multi~
disciplinary teams were raised. The more common issues expressed included:

(a) How is a team selected and what alternatives for team
selection exist?

(b) How can the problem of differing research objectives of
team members be handled?

(c) How is full participation and work sharing among team
members encouraged?

(d) How can teams be organized to allocate their time effi-
ciently among secondary data collection, field work,
research write-ups, etc.?

Within the multidisciplinary team the problem of '"language' often
arises. Consequently, there is a need to understand the jargon and
assumptions of different disciplines at the start of a research effort.

If not, the "of course'" type of statement will be misleading because it
is assumed that other team members understand and accept the point of
view of the speaker. For example, even the term "methodology' means
something specific to each discipline.

In the process of integrating experimental and non-experimental
data for analysis within a multidisciplinary framework there are problems.
The group perspective on a farming system may be broadened but vagueness
may characterize the observations. There is a good case to be made for
FSR and conventional disciplinary research complementing each other

rather than one research mode replscing the other.
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6. Interdisciplinary Training

While it is desirable to broaden the perspectives of specialized
researchers for FSR, interdisciplinary training to the extent of losing
disciplinary rigor has to be avoided. If the course instills in the
student an appreciation of the requirements and techniques for data
collection and analysis in various disciplines, and teaches a few hasic
skills in economic or social analysis and biological experimentation,
it will be judged a success. Deriving a minimum data list and the
procedures for collecting and analyzing these data may be useful to the

interdisciplinary training effort.

Part B. Course Content: Lecture, Case Studies, Field Research Activity

The student evaluations of the FSRC which dealt with the subject of
course content did so in varying degrees of detail and sophistication,
In this first year, students believed it would be helpful to the students
and faculty participating in future FSR courses to:

- establish the rationale for FSR and contrast FSR with conven-

tional agricultural research methods.

- develop an understanding of what systems and farming systems

research is.

— e€expose course participants to different FSR approaches and

methods, and inform thm of implementation constraints.

- provide practical training in a multidisciplinary research

group.

1. Lecture Co:tent

Recommendations for lecture content can be broken down into
eight major categories: 1) systems theory and analysis, 2) the relation-
ship of FSR to systems theory, 3) relationship of FSR to conventional
research, 4) data collection, analysis, integration and interpretatiou,
5) team dynamics, 6) farmer involvement in FSR, 7) FSR and national
research programs, €) research vocabulary and terminology specific to

different disciplines.
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(a) Systems theory and analysis: A need for material on

general systems theory and analysis was stated. It was suggested that
systems theory be defined and that specific analytical tools or models
used in systems theory be explained. At the same time, the concern for
the role of reductionism and positivism could be addressed. A discussion
in future courses on the respective merits and disadvantages of holistic
systems versus reductionist research approaches would naturally lead
into the topic of FSR.

(b) Relationship of FSR to systems theory: An accepted defini-

tion or minimum character listing of FSR needs to be developed right at

the outset of the course. This topic may include the historical develop-
ments leading to FSR as well as its philosophy. The objectives of FSR
could be discussed from the viewpoint of planners, administrators,
extension agents, and researchers. The concept of ethnoagriculture,

which "systematically links the bio/physical environment and farming
practices and strategies with the cultural and cogritive realm of farmers,"
should be included.

(c} Relationship of FSR to conventional agricultural research:

There was general agreement that while the presentations of different
reseairch techniques by different disciplines were useful, it was too
time consuming and not well integrated into a FSR framework. Various
disciplines should provide a short explanation as to how they perceive
their science fitting into FSR and describe the aspects of comp lemen-
tarity or conflict between conventional research and FSR. Also, a
review of the traditional methods of research should be made vis-a-vis
their characteristics (what are they trying to find out and how),
advantages, and limitations. Another related point of discussion would
be that the payoff or economic return to FSR should be compared with
payoffs to conventional methods of rascarch.

(d) Data collection, analysis, integration and interpretation:

The overriding concern of the course participants was to learn how to

obtain data by various methods.
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Emphasis should be given to the practical techniques of
interviewing, use of questionnaires/surveys, "sondeo" methods, bench-
mark surveys, participant observation, field experiments, and the advan-
tages and problems associated with these methods. Other tc ics that
require consideration include types of secondary data, and tne issue of
getting the "right" information.

Techniques and suggestions for handling data when there are
no computers convenient to do the work. Evaluation of various kinds of
analytical techniques requires some emphasis.

Means for integrating experimental and non-experimental
data need to be reviewed. How is integration accomplished to produce
a coherent and useful project or research proposal? There needs to be
a systematic discussion of how research findings can be integrated into
an FSR report.

(e) Team dynamics: A major recommendation was to include the

subject of group dynamics or some kind of discussion on team working
procedures. The topics of human, technical, and institutional problems

of FSR team work should be covered. It was suggested that a speaker(s)

be invited to discuss group psychology and communication. It is gener-
ally believed that there would be benefits gained by learning how course
teams can effectively work together, including specification of some
working rules and patterns. Because the behavior of individual team
members is hard to predict for a field exercise, team composition can

only be discussed in terms of the optimal number of persons and disciplines,

(f) Farmer involvement in FSR: This is directly relevant to

the topics of data generation and interpretation. More specifically,
what is the farmer's role in the design of research?; what type ¢~ data
is the farmer expected to give or generate, if he/she is?

(g) FSR and national research programs: Although this topic

deals with questions that are administrative in nature, participants
believed that some minimal coverage of the role of FSR in national
research programs, as well as conflicts between the two, would be
desirable. Also, what are the implications of FSR for national research

policies which emphasize commodity research programs? A comprehensive
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reference source for discussing these issues is a paper by L. W.
Harrington, "Initiating Applied Farming Systems Research in Developing
Countries," in Papers from the AID/USDA Symposium on Farming Systems

Research, Washington, D.C., December 8 and 9, 1980.

(h) Research vocabulary and terminology: A discussion or

presentation of key terms, jargon, or language employed by different
disciplines for carrying out agricultural researci and interpreting
research results was thought to be valuable. At the same time, there
must be an understanding of the terminology that I'SR employs. This
could be incorporated into the presentation of general FSR and conven-

tional research techniques discussed in subsection b and ¢ above.

2. Case Studies

The case study presentations by faculty, and the student assign-

ments, evoked varied reactions.

(a) Faculty case studies: Most students believed that the

case studies presented were helpful in discussing some issues related

to FSR, but it was commonly believed that they were too general and too
oriented towards the institutional constraints and history of FSR. The
case study should be concentrated on methodology and be presented by a
faculty member(s) with first-hand experience. It was strongly recommended
that readings be assigned before the case study presentation and that

this material reflect different points of view regarding the specific

FSR activity discussed.

(b) Student case studies: Some students saw no value in it;

others thought it provided a good framework for learning how FSR (or
what is called FSR) is being implemented in different parts of the
world. Those who favored having students present a case study made the

following observations:

i) the case study should concentrate on the methodology
of FSR and not its administrative structure,

ii) the exercise and follow-up discussion should be
confined within the team and not be presented to
the class or written up as a project (due to time

constraints),
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iii) case studies should come after a research team has
done some on-farm interviewing for purposes of
comparison,

iv) there should be a pre-selected file of case studies
from which course participants can draw,

v) past written case studies by course research teams

should be put on reserve.

3. Field Research Activity

This course component was adopted as a result of the strong
recommendation it received at the FSRC Workshop. Consequently, there
was relatively little time to develop or prepare this activity. The
choice of a field research site and farm group was left completely to
the discretion of the four student/faculty teams that were selected at
the beginning of the term. Thus, the main constraint observed by both
students and faculty was the time to implement it.

The discussion of the course's field research component is sub-
divided into five parts: the goal of field research activity; prepara-
tion for the activity; timing of the field exercise; the process of
actually doing the field research; and recommendations for follow-up
to the research.

(a) The goal: Prior to going out into the field there was
some confusion over what was to be achieved. Was it (1) the exploration
or development of a field research methodology or (2) production of a
field research report that described a farming system, identified a
particular system's problems with farmers, and devised an agenda for
further research? Eventually, all of the research teams combined the
two goals but found that the amount of time available for doing so was
insufficient. Considering the fact that all the participants found
that actually doing FSR was the most valuable experience of the course,
the subject of preparation for the field activity was frequently dis-
cussed in the student evaluations,

(b) Preparation of field research: There was a wide consen-

sus that future FSRC field research sites should be pre-selected,

especially if the course is going to take place only over one semester.
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Participating faculty should be well informed prior to the beginning of
the course about potential target groups and locations for research.
Subsequently, they must work closely with the student research teams in
order to provide some structure to the research effort.

Before the team actually goes to the field or engages in any inter-
viewing activities some prerequisites must be met. These include:

i) a discussion of some interviewing techniques for
developing a method of data collection and field
note taking. A good article to read for this type
of exercise is "A Mental Construct for Unstructured
Farm Interviews,'" in the Rapid Rural Appraisal Papers.

ii) consulting a key biblior,raphy concerning the selected
research location.

iii) collection of secondary data relevant to the area of
the research effort such as: the agricultural census,
soil maps, climate and rainfall data, population
data, etc.

(c) Timing and duration of the field exercise: Although the

time available will likely vary, the most common recommendation was that
the research effort should be intensified to include entire weekends
and/or one week. (More inspired participants suggested spending one to
three months in an overseas setting.,) Although there is a possibility
of offering extended field research opportunities in the future (such as
summer practicums), plans for the field exercise have to be considered
within the one semester framework for the time being. This being the
case, the most realistic option to drawing out the research period over
a number of scattered days is to designate 2 or 3 weekends or to use
semester breaks to lend some continuity to the field research effort.

(d) The process of field research: Based on first year's

experience the following recommendations were made:

i) working in multidisciplinary pairs is a good learn-
ing experience from the standpoint of becoming aware
of what types of information are important to
different disciplines. Doing this 'paints a fuller

picture" of the farm or system being studied.
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periodically switching team members into different
pairings (say, every half day in the field) further
broadens the perspectives of all team members.
interviews or other research findings should be
written up shortly after the time spent in the field
in order to take advantage of better recall and to
incorporate the views of the research partner(s).
the types of information that may be useful include
farm size, paysical resources, marketing strategy,
productive activities, the agricultural calendar,
household composition, income, etc.

the entire research team must meet frequently to
exchange ideas and information as well as integrate
their research findings to understand the system.
extension agents must become more involved in the
field research process.

there must be an adequate amount of time allocated
to the research effort (possibly second and third
interviews) to verify the accuracy of previously
recorded information and to identify realistic

problem areas for further research with farmers.

(e) Research follow-up: Three basic follow-up activities to

field research were recommended by the course participants. They include:

i)

ii)

continuation of groups sharing their field research
experience: the methods used, the problems encoun-
tered, the level of success of the team effort, etc.
Less emphasis should be given to describing the
system during the group presentation (this informa-
tion can be provided in a handout), and more on
critiquing the research methods employed.

research teams should make the effort either to
provide some tangible management advice to the popu-
lation studied, to make policy recommendations to

relevant institutions affecting the farming system,
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or to suggest specific areas for further research
and call these suggestions to the attention of the
local agricultural extension services.

iii) past field research reports by class participants

should be made available to future FSRC groups.

Part C. Pedagogical Issues

The comments presented in chis section are distinguished from
the material in Part B (Substantive Issues) in that they deal primarily
with course form and administration rather than content. The recommen—
dations made with respect to these two topics were primarily generated
by students' observations that there was some degree of confusion and/or
inconsistency between the original course outline and the materials
presented in lectures. Among some of the concerns voiced by students
were that lectures were unrelated, there was too much emphasis given
to case studies, course assignments were '"too ambiguous," there needed
to be some agreement on a common language for discussing research
methodologies, and that the faculty define some formal procedures for
the course before it begins. The manner in which these concerns are
met will be contingent on how structured or unstructured the course

becomes in future years.

1. Form

From the evaluations it was clear that the students preferred
a more structured class setting or outline of course activities. There
is a danger in this because students may approach the course in the "I
came to be taught' attitude rather than being counted on to engage in
a full participatory role that is expected in a seminar type arrange-
ment. Keeping students busy will cut down on the opportunities they
should have in sharing their own experiences. The suggestions can be
divided into three topics: lectures, case studies, and field activities
and reporting.

(a) Lectures: Many students mentioned the fact that there was
a substantial difference between what was stated as a lecture topic in

the outline and what actually took place. Whereas most agreed that the
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interdisciplinary or "team" approach is an excellent teaching mechanism,
it was thought that individual lectures should have been planned and
discussed among participating faculty beforehand. Also, the majority of
students, while favoring the maintenance of a multidisciplinary faculty,
stressed that the/ wented to know the "how' of particular research
techniques (e.g. interviewing, participant observation, physical data
collection, etc.) rather than the "why". 1In relation to the case
studies, there was a preference for discussing "what should have been
done" in the research effort and not '"what went wrong."

Two activities were commonly suggested for the period before or
during the initial course meeting. First, there should be ample time
for faculty and students to get acquainted. Secondly, the participants
in the course should develop a '"common language" in relation to discuss-
ing FSR.

(b) Case Studies (Faculty)

It was stressed that the case stud’ presented should be
an accepted example of what FSR is and could include such areas as the
Cornell Ecuador project or bringing in David Norman to explain the recent
work he's been involved in.

(¢) TField Exercise

Without exception, the most valuable course component for

the class as a whole was the field research activity. For the majority

of the students it provided their first real opportunity to discuss
problems with farmers in New York State (or for that matter anywhere)
from & research perspective. Under the activity of reporting the field
research team's activities/findings the most common recommendations
included the following:

i) field teams should share more of their research:
experience along with problems they're encountering
by interim progress reports to the full class.

ii) a larger role should be played by extension agents.

iii) the final presentations of the field exercise shbould
be limited to two per class sessions with written

summaries made available beforehand.
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2. Administration

If the FSRC is to remain a "course," as opposed to a "seminar,"
certain activities must be well coordinated by faculty. "Responsibili-
ties of all faculty involved must be determined and worked out before
the course begins." Before each lecture the faculty should have a
planning meeting involving the full staff in order to avoid any mis-
interpretation of the subject matter to be presented. The course will
require a full-time lead professor and a teaching assistant,

A system should provide vehicles for the field research activity,
appropriate readings before a particular lecture, and typing and xerox

facilities for team reports.

Part D. Course Mechanics

The comments and suggestions were varied, but there were some
areas of general consensus.

1. Size of Class (faculty and students)

The decision to limit the number of students and/or faculty
participating in future FSR courses is dependent on the relative
emphasis to be given to lectures on the one hand and the field exer-
cise on the other. Suggestions in regard to the number of students
ranged from "mot more than 24" to "15". Recommendations for the size
of student field teams ranged from six to three. Therefore, a class of
24 would have four teams of six students (the model used in the first
course) or five teams of three students, or any combination in between.
Ultimately the class/team ratio depends on the number of research sites
pre-selected. An optimum number of students might be a maximum of 20
divided into five multidisciplinary working teams. This suggested
composition, however, also depends on the number of }aculty involved.

The most common recommendation concerning'faculty size ranged from
five to eight professors who would participate in both lectures and team
exercises on a 'regular" and "consistent" basis. There is a trade-off
that is implicitly generated by this issue. On one side, it 1s desir-
able to include as many professors from as many different disciplines

as possible in order to approach a true multidisciplinary viewpoint on
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specific lecture topics or field problems. However, the large number

of professors also caused problems (perhaps unavoidable) in the sense
that there was difficuity in coordinating lectures and a lack of con-
sensus in relation to various aspects of an FSR methodology. A proposed
compromise would be to divide faculty into two distinct groups. The
first group would be a core faculty composed of six persons (from six
different disciplines) that would be prepared to participate in all
aspects of the course on a consistent basis. The second group could

be classified as those with course consultant status who would be avail-
able to give special lectures and/or provide advice and expertise during
the field exercise.

2. Duration and Timing of Course

The basic issue here was whether or not the course should be
offered in a two semester sequence. Those favoring a two semester
course (including a summer or two-week practicum) were typically those
students who believed that there was insufficient time for the field
research procedures, i.e. site selection, interviewing, collecting
secondary data, etc. This "time" problem can be allevaited somewhat
with the pre-selection of research sites. Still, for future courses
in FSR, there was popular agreement that the possibility for first
learning about research methodologies (semester 1) and then implementing
an FSR activity (semester 2 or summer) be considered and investigated.

For the one semester option, most students seemed to be satisfied
with the one-time 2-1/2 hour lecture and the one hour discussion period.
There were some calls for two or three one hour lectures, because 2-1/2
hours was too long. One or more lecture topics can be covered more
comprehensively in one long session than in two short ones.

3. Discussion Groups

There was unanimous agreement that the discussion groups, com-
posed of team members, should be continued. There were specific sugges-
tions as to their role. First, those times allocated for group discus-
sions should not be co-opted to attend case study presentations (this
is somewhat a moot point since in future years the course will do case

studies during the lecture period). Secondly, the groups should discuss
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some of the recommended readings in order to clarify lecture topics,
provided the faculty attending the group are familiar with them. Third,
the main function of the group would be to prepare and discuss the
strategy for the field exercise. Although the timing for the meeting of
a group should remain the responsibility of its members, there was a
consensus that they should meet at least one hour a week.

4. Grading and Course Credit

Grading: Most students want it made clear at the outset how
and on what basis they will receive a course grade. If more emphasis
is given to the field exercise and group discussions, less weight should
be given to papers. This option presupposes that there is a faculty
member whom can judge an individual's effort and performance in a group
setting which gets to be somewhat of a subjective enterprise. It also
assumes the faculty member is present and active at the student team
meetings in order to make a fair decision. After all, as one student
rightly observed, Cornell is '"competitive."

If papers are to receive substantial emphasis then students should
continue to have the option to either write-up a course evaluation or
write on some aspect of FSR. For the latter case, the student could
write-up the team exercise from his or her disciplinary perspective.

It was generally believed that making an oral presentation of the field
team's FSR activity to the class at the end of the semester was more
valuable than submitting it in written form. However, a written exer-
cise associated with the field work would prove valuable to future
students and faculty that may be involved in the course. The written
findings of the group would also more closely resemble '"real world"
working conditions.

Course credit: Suggestions for course credit depended on
whether or not the FSRC should be one or two semesters, its demands on
student and faculty time, and the content of the course. With more
emphasis given to a field exercise, che inclusion of readings for group
discussion, attendance 2t a 2-1/2 hour lecture, and preparing oral and
written presentations, a case could be made for extending course credit

to four hours for one semester. The final decision will depend on the
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amount of time that students are expected to allocate to course activi-
ties and requirements,

Students agreed that the S/U option should be dropped. If the
course is to improve it must have the active participation of students
and the S/U option discourages this, especially when graduate students
are usually committed to a heavy academic calendar.

5. Selection of Students

No complaints were registered in regard to the application
process for determining the student make~up in the course. 1In fact,
those students who mentioned this in their evaluations recommended that
the practice be continued. However, more effort should be made to enroll
more students from foreign countries. The basis for enrollment should
be the interest expressed, future professional plans in regard to over-
seas work, the relative breadth of classes taken in the agricultural
sciences, and the student's field of study.

6. Evaluation of the Course

Because the FSRC is still in the beginning stages of develop-
ment, it was suggested that periodical evaluations (once every three to
four weeks) be carried out during the full lecture sessions. These
evaluations would encourage more extensive participation by students
and would also serve to estimate the benefits of the lecture material
presented. Specific problems in relation to the field exercise could
also be thrown "out on the table." The questions to be brought up
could include: What methodological issues were important in lecture
and how well were they communicated? What types of research

methodologies/activities require more coverage?
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Section III. FSR Course Description and Evaluation
for Fall 1981 (Second Year)

This section attemgts to describe the FSR course in the second
year and to summarize student evaluations at the close of the 1981
course. For the evaluation, students were asked to review the course
carefully and write a brief essay indicating what changes they would
recommend in content, organization, faculty participation, classroom
presentation, cssignments, etc. to improve the course. Although
participants reflected varying degrees of expectation and satisfaction

with the course, the comments in general were excellent.

A. Course Description.

There were some substantial changes made in the 1981 FSR course,
most of which came about as a result of the student evaluations from
the previous year. Broadly speaking, both the content and structure
of the course were adjusted. Specific changes affected lecture topics,
the case study exercise, the field research activity, and course
mechanics (faculty preparation, grading, group presentations, etc.).
The more important changes are discussed below.

1. Lecture Subjects

The subject matter for the various lectures in the 1981 course
are outlined in Table I. A comparison with the 1980 outline shows not
only a shift in lecture topics, but also more emphasis in the area of
information gathering. Per the suggestions made in the 1980 evaluations,
a section on general systems analysis was incorporated.

As opposed to the 1980 FSR course, the second year's offering sub-
stantially cut back on the sections dealing with the analysis of data.
It has been our experience that the most that can be done in a one
semester course is to briefly describe the tools of analysis used by
the various disciplines and their advantages and disadvantages. While
students can develop an appreciation for the various analytical techni-

ques of the agronomist, economist, or the rural sociologist, it has not



Table I. TIA 650 Course Outline for 1981

Week

Tuesday (2:30-4:30 P.M.)

Thursday (12:20-1:10 P.M.)

Week

Week

Week

Week

Week

Week

Date

Sept. 8
Sept. 15
Sept. 22
Sept. 29
Oct. 6
Oct. 13

Weeks 1-3 Tntroduction ko Farming Systems Research

What Is farwming systems (staff)
Introduction to coursc
Glossary of terms

Systems analysis as an approach to
research (systems engineer)

Interdisciplinary research and group
dynamics

Farming system in NYS
Case Study of dairying in the
Hill-Valley arcas of New York.

Organization of Field Groups
and Site Assignment.

Discussion of Individual Group
Projects.

Weeks 4-9 Gathering Information from Tarms and Farmers

Strengths and wecaknesses of the survey

Etlinomethodology and other so-io-economic
procedures for gathering data from farm-
ers

Alternative techniques for measuring var-
iables, yie=lds, area, farm inputs etc..,
(Barker)

Investigating resources: I-Climate

Discussion of Individual Group
Projects.

Discussion of Individual Group
Projects.

Discussion of Individual Group
Projects.

L}
wvi
oo

]



IA 650 Course Outline for 1981

Weeck Date Tuesday (2:30-4:30 P.M.) Thursday (12:20-1:10 P.M.)
Week 7 Oct. 19 Fall Recess Discussion of Individual Group
Projects.
Week 8  Oct. 27 Investigation of resources Discussion of Individual Group
IT Crops Projects.
I1T Livestock
Week 9 Nov. 3 Investigation of resources Discussion of Individual Group
IV Soils Projects.
Experimentation in farmers fields,
test farms and the experiment station.
(Students)
Weeks 10-12 Specification of Problem and Analysis of Date
Week 10 Nov, 10 Specification of thz research problem/ Case Study - Plan Puebla
objectives.
Week 11 Nov, 17 Hand out take home exams Case Study - Ecuado~ Project.
Aids to analysis and interpretation of
data.
Week 12 Nov. 24 Aids to analysis and interpretation of Thanksgiving
data.

General and specific recommendations for
FSR.

_65—



IA 650 Course Outline for 1981

Weel Date Tuesday (2:30~4:30 P.M.) Thursday (12:20-1:10 P.M.)
Wecks 13-14 Summary and Group Reports
Week 13 Dec. 1 Collect Take llome Lxams Group III Report
Group I Report
Group II Report
Week 14 Dec. 8 Summary Panel (Students)

Group IV Report

_09-
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been possible to cover the mechanics and use of these techniques in any
detail. What we emphasiz( at the outset is that the choice of ény
analytical tool is dependent on the specification of the research problem
and the determined objectives of the research project.

Reading assignments for each lecture topic were pre-selected in
advance for the 1981 course. A listing of the assignments associated
with each lecture topic is provided in Table II. Additional reading
materials related to definitions, methodologies and procedures of FSR
were made accessible to students.

2. Case Studies

Although the student requirement to present a case study on FSR
was dropped (to allow more time for the group field project), there were
three studies presented by Cornell faculty. The first case study involved
a description of a nearby farming community in Cortland County, New York,
and was designed specifically to assist students in preparing for their
field exercise. This study was presented early in the course. The
other two case studies were assoclated with research projects in Latin
America; one dealing with the CIMMYT Puebla project and the other with
the Cornell Ecuador highlands project.

The purpose of these two studies was to illustrate how different
researchers have defined and approached research problems at the small
farm level. The timing of these latter study presentations was delayed
for the 1981 FSR course in order that students could discuss and com-
pare these 'outside'" research projects with their farm research efforts
in New York State.

3. Field Research Activity

The major change in the field research activity was that it was

implemented early on in the semester. Prior to the semester, seven
field research options were identified with the assistance of New York
State extension agents. Each field research area selected was studied
by a multidisciplinary student team, assisted by an FSR faculty member.
There were four research groups and the areas selected were Ontario

County, Wayne County, Seneca County and Chenango County. The decision



Table II. Reading Assignments for IA 650 (Fall, 1982)

Lecture Topic and Faculty Member (s)

Reading Assignments

Week Date
1 9/08/81
9/15/81
3 9/22/81
4-5 9/29-
10/06/81

Introduction to Course: What 1is FSR?
(Staff)

Systems Analysis as an Approach to
Research.

Interdisciplinary Research and Group
Dynamics.

(4) Strengths and Weaknesses of the
Survey.

(5) Ethnomethodoloyy and other soclo-
economice procedures for pratherlng data
from farmers,

McDowell and Hildebrand. Inteprated
Crop and Animal Production.

Gllberct, Norman and Winch. Farmin
systems ReSegrch: A Critical
Appralsal

Dillon. "Economics of Systems Research,"
ltaith and Atkinson."A Llnear Program-
ing Model for Dairy Farm Nutrient
Management".

Barker. "Problems of Intcrdlsciplin-
arity in Farming Systems Rescarch".

Chambers. "Understanding Professionals:
Small Farmers and Scientists".

Capner and Young. "Interdisciplinary
Research on the University". pPp. 345-
357, In: Porter. Nitrogen and Phosphero
Food Production, Waste, and the Fnvir-
onment.,

Kearl. Chapters 3-6. I'ield Data Collect-
ions_In the Social Sclences.

Best. "An Approach to Sclecting Farm
Survey Techniques.."

Norman. "Methodology and Problems of
Farm Mavapement Investigations..",

Abalu. "Farm Level Surveys of West
African Agriculture..".

!
(2]
[\

i



Weak Bate Lecture Topic and Faculty Member (s) Reading Assignments
4-5 9729~ (4) Screngchs and Weaknesses of the Norman. "Economic and Non-Economic
10/06/81 Survey. Variables in Village Surveys."
" -
(9) Ethnomethodology and other soclo- gz;:'gxs::15§::§upeasant Farmers
economic procedures for gathering p )
data from farmers.
Gomez and Gomez. Chapter 10.
b 10/13/81 Alcir:izive ;eizniques fo;amea:urizg "Introduction to Multiple Cropping
varia s, ylelds, area, rm inputs, Research".
ecc.
lnvestigating Resources: I - Climate Labadan. "How to Measure Bias in
the Collection of Rlce Scatiscics:
An Approach”.
Norman. Methodology and Problems
of Farm Management Investipations,
Experiences from Norchern Nigeria.
7 10/27/81 Investigation of Resources. Paul and Mascarenhas. "Remore !
Sensing in Development". i
'
11 Crops Ewel and Whitmore. The Ecological
111 Llvestock Life ZonesS of Puerto Rico and the
Virgln 1slands.
Ruttenberg. Farming Systems in the
Tropics.
8 11/03/781 lnvestigation of Resources-IV Soils

Experimentacion in Farmer's Fields, Test

Sanchez and Boul. "Soils of the
Tropics and the World Food Crisis"

Gomez and Gomez. Chapter 11.

Farms and the Experiment Station (Students). "Experiments in cthe Research

Scatlon". and Chapter 12, "Exper-
iments on Farmer's Flelds.



Week

Date

Lecture Topic aund Faculecty Mcd%er(s)

Readinp Assipnments

10

10

11/10/81

11/12/81

+£1/17/81

11/19/81

Specification of the Rescarch Froblem and

Objectives,

Case Study - Plan Puebla (Whyte)

Alds to Analysis and Interpretation of

Data.

Case Study -Ecuador Project

Andrew and Hildebrand. Chapter 7.
"Orientation and Focus of Research
Projects",

Gilbert, Norman and Winch. FSR: A
Critical Appraisal. Chapter 5.

Whyte. Participatory Approaches to

Apricultural Rescarch and Deve]ppi
ment .

Anderson and Hardaker. "Economic
Analysls in the Design of New
Technology for Small Farmers". in:
Valdes, Scobie and Dillon (eds.),

Fconomics and Design of _Small Farm
Technology pp. 11-29,

Perrin, Winkelman, Moaoscardt and !
Andersaon, Farm Agronomic Data to K

Farmer Recommendations: An Econdmiu
Training Manuel.

CIMMYT Economics Program, Planning
Technologles Appropriate to Farmers:
Concepts and Procedures. Chapter
10: "Analysls of Survcey Data".
Chapter 11: "Prescreening Potential
Technologfcal Components".

Cornick and Klrkby, "Interactions"®
of Crops and Livestock Production

in the Generatlon of Technology in
*Slaped Arcas".
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to limit the research exercise to a particular type of farm enterprise
and/or township within each of the counties was left up to the group's
discretion.

The emphasis of the research activities were two-fold. First, each
group made the effort to describe and understand the particular system
they were researching. This phase required a two-step procedure of
gathering and reading information from secondary sources and then con-
ducting interviews with farmers, extension agents, processor's, bankers,
local officials, etc.

Secondly, based on the descriptions of the selected systems (includ-
ing technical and socio-economic constraints) each group was asked to
define a list of researchable problems which could help alleviate the
defined constraints.

The next logical step would be to present these problems to the
appropriate facnlty and staff members at Cornell who may be already
involved or are interested in finding solutions to these problems. As
yet, this step hasn't been incorporated into the FSR course but may come
under consideration for the 1982 semester.

The field research activity, as with the 1980 class, was considered
the most beneficial. It was substantially improved over last year
because of the pre-selection of research sites which greatly increased
the amount of time available to the research groups for conducting field

interviews and gathering secondary resource material.

B. Student FSR Course Evaluations

Since there were two major components of the course, weekly seminars
and field exercises, it seems logical to treat these separately. How-
ever, a word should be said first about the goals and objectives of the
course. As one student wrote, is it "first to get a flavor of FSR, to
learn how to deal with people in other disciplines, to learn something
more about farmers in a foreign country, or really to master the ABC's
of FSR to be applied in the Third World." A number of students clearly
felt the latter, and felt that the course had not lived up to their

expectations.
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1. Content and Organization of Seminars

There were very mixed feelings on the seminars. The view was
expressed by many that they tried to cover too much, that the faculty
presentations were often too superficial, that there was inadequate time
for general discussion, and that full advantage was not taken of the
experience of graduate student participants. Although a few suggested
that the course might well be extended to a two-semester sequence, the
majority seemed to feel that the present one semester course could be
tightened up, more sharply focused, and more rigorous without requiring
more time,

An initial problem concerns the definition of farming systems
research. In the literature and among practitioners there seems to be
little agreement on definition. ‘'owever, the view was expressed that
for the purpose of the course, time should be spent initially on trying
to establish a working definit.ou and on criteria against which examples
of "farming systems" research can be judred. In this context more
emphasis should be given to the nature ¢f previous research, especially
in relation to how improvements or chanzes proposed by FSR might be
incorporated. Will the focus on "techn>logical solutions in FSR remove
the bias? A suggestion in keeping with these views is to introduce the
work of Bill Whyte (see Table II) in the tnitial part of the course.
Also, it was mentioned that some time should be devoted to discussing
how FSR fits institutionally into national programs.

Various opinions werevexpressed about the focus of the course on
the U.S. vs. developing countries and on the appropriateness of the
course title. No one took the view expressed by one professor that
FSR was an inappropriate term, although the answers of many suggested
some doubts. Consider for example the views expressed by these two
students:

"One is then compelled to ask how FSR can help the really poor and
marginal farmers in the Third World who are by and large the landless,
when the FSR approach commences with the premise of ownership of land
and otner assets which comprise the farming system or the individual

farmer."
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"I still don't see the usefulness or innovativeness of regarding
the individual farm household as the farming system. In many Third
World contexts, particularly among small farmers, nothing could be more
analytically self-defeating. 1In fact, it wasn't until the middle of the
course that I realized that the concept as defined in the literature
identified the individual household as the relevant system level."

There was too much time spent in the seminars on topics which many
felt might logically belong in another course. Faculty were too "reduc-
tionist" at times in their presentations. There was general praise for
reading materials, but a sense of feeling that they were often not
integrated into the lectures.

The general consensus seemed to be that time would be better spent
in developing case studies, or discussing examples of research in which
either faculty or students had been directly involved - for example the
Ecuador project. Such a project might usefully be developed after the
presentation of the NYS case study and the beginning of the field exer-
cise.

It would also be useful to have small exercises. Although not
mentioned in the reports, one such exercise might be developed around
a farming systems game.

Not enough advantage was taken of the potential contributions of
class participants with previous farming systems research and related
experience. Early in the course some tiwe should be taken to learn more
about the background of the students with a view to using the class
experience in developing the course.

2. Field Exercise

As in the previous year, students found this the most rewarding
part of the course. However, there were concerns about a number of
problems. Some participants felt that they wanted more guidance.
However, there were mixed feelings on the degree of faculty involvement,
with alternative suggestions including use of TA's to be assigned to
each group.

At this stage in the course development, it should be emphasized

that the faculty are also '"students.'" Most of us, though we may have
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visited New York State farms, have not done field exercises which permit
an overall look at the farming system. IA 650 is as much a course in
faculty, as in student education. If faculty are willing to devote the
time, they probably should be encouraged to be involved with a group.

The degree to which faculty can or should provide guidance in the
exercise is a matter of debate. Up to now groups have worked fairly
independently, with no formal procedure laid down. The thought of the
faculty was that too many guidelines might restrict initiative and
imagination,

Another major concern was with the amount of time required for the
field exercise. (One individual estimated conservatively that the FSR
course required a minimum time input of 20 hours per week.) One thought
was to offer four hours of credit. Another was to have no lectures or
discussions on Thursdays, and leave this totally free for the groups.

At the minimum, students should be forewarned about the time commitment.

Finally, group participants wanted more time to present and discuss
the field projects.

3. Proposed Outline for Fall 1982

The following outline is adopted from the response of one of

the students and seems to incorpcrate many of the ideas in the previous

pages:

Week 01-02 Introduction to FSR - definition, history and
development, the nature of systems and systems
researcn.

Week 03-04 Introduction to field projects - Sondeo method,
Florida project, past field exercises in IA 650,
problems of interdisciplinary, practical guide-
lines for group project.

Week 05-10 Discussion of specific FSR or FSR related research

projects, also small group problem solving exercises
and class discussion of problem situations.

Week 11-15 Presentation of group projects.
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4. Student Viewpoints on Farming Systems Research

An added innovation to the 1981 FSR course was to give a final
exam. The purpose of the exam was not to test students on FSR, but to
inquire about their interpretations of what FSR is and from where it has
evolved. This section gives excerpts from selected student papers for
two of the exam questions. We believe the thoughts expressed by students,
are important for two reasons. First, they put FSR in perspective vis-a-
vis "traditional" research modes, and secondly, they describe the role

that FSR could play in developing countries.

(1) What is farming systems research? How does it differ from tradi-
tional modes of research?

Excerpts from Question 1.

"The holistic approach: I agree with the central thesis that the
holistic approach is new to agricultural research but I disagree with
the view that this is a '"new" approach. Such a holistically-oriented
approach to research has been a dominant paradigm of social anthrepology
and related fields such as sociology for a long time. Particularly the
notion that "an understanding of the structure of the parts can be
obtained only from an understanding of the function of the whole" has
been the central thesis of one branch of sociology, namely functionalism,
and advocated since the time of Emile Durkheim in 1858. For purely
"technical" scientists habituated to commodity-oriented research that
tends to focus on the '"mechanical structure of the parts," this may seem
to be a "new" approach. What is new is not the approach but the realiza-
tion by these scientists (for whom agricultural research was their
exclusive domain) that "only such a holistically-oriented approach can
lead to the capture of adequate understanding of the system for purposes
of improving performance," and therefore their willingness to approach
the social science end of the disciplinary spectrum and view the dominant
paradigms of the latter as within the purview of scientific interest.
I therefore suggest that the real departure of the farming systems

approach is 'the marriage" of the dominant paradigms of the two ends of
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the disciplinary spectrum. One can only hope that this marriage is
between equal partners. Otherwise it is a foregone conclusion that the
soclal scientist will again be relegated to the background, waiting to

be "rediscovered."

Shyamala Abeyratne

"In conclusion, it might be stated that FSR does indeed differ
profoundly from the traditional mode of agricultural research, but that
the difference is more ideal than real, more in the promise than in the
delivery. The traditional approach is more than a misguided historical
abberation, and its impact on small farmers the world over is no accident.
FSR provides us with a good critique of that paradigm, but in practice,
it is forced to circumscribe itself well within its bounds. However,

the groundwork analytical research phase of the FSR approach should be

promoted as a useful and constructive exercise in its own right, however
much "realism" might prompt one to doubt whether the application can
have any significant success in the present context, particularly in the
Third World."

Pierre La Ramee

(2) "The farming systems approach is a product of the imagination and
professional skills of researchers and extension workers in develop-
ing countries. It is an attempt to compensate for the lack of an
environment supporting technological progress in agriculture.

Though it is also identified with the work of a number of inter-
national research centers and is closely related to farm manage-
ment work as practiced in the United States and elsewhere, its full
development and application is thus far clearly and uniquely a
developing country phenomenon." Please comment on this statement.

Do you agree with it?

Excerpts from Question 2.
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"In summary, I would say that the farming systems research approach
is based on developed country logic, developed country technology, and
developed country failures--failures to understand the systems of the
less developed countries. Neither the rationale for FSR nor the
methodology for FSR are based on the lack of an environment for techmno-
logical support of agriculture. Rather, we could say that misunderstand-
ings of the developing country farm systems have caused the basic
confusion regarding reasons why improvement of the technological support
environment does not always lead to improvement of the developing farm
systems. As - research methodology, farming systems research can at
least explore these reasons.

Richard W. Ameral

"From the literature provided, it seems that this farming systems
approach is not mainly a product of researchers and extension workers
in developing countries. It is more a product of American and other

Western researchers who have worked in the Third World, and have come

to understand the need to revise or modify conventional farming socio-
economic research in order to understand the man-behind-the-hoe better.
Or the woman-behind-the-rice-mill. But it is true that developing

countries' researchers and extension workers have been engaged in this

shift of emphasis in farming research."
G. J. Aditjondro



-72 -

ANNEX

Reference Material
for a Course in

Farming Systems Research

International Agriculture 650
Cornell University

Compiled by: Frank Casey
Department of Agricultural Economics



- 73 -

Introduction

The references and reading materials here compiled have been divided
into four sections which more or less represent the chronological order
in which they were developed. The first three sections are organized
on the basis of FSR methodological readings (Section I and Supplement
to Section I), bibliographical material (Section II), and selected
references describing farming systems (Section III). The list repre-
sents a cross-section of material which includes both farming and cropping
systems as well as farm management topics and/or experiences that were
found relevant to agricultural research efforts in developing countries.
The books, articles, mimeographed material, etc., have been produced by
sclentists and administrators from a wide spectrum of disciplines who
are interested in FSR or agricultural research in general.

It was not the intention that the entire reference list be read by
either students or professors, but rather a listing which faculty could
assign from if they believed a particular reference would complement
their specific lecture topic. With the exception of the lectures on the
definition of FSR and data collection from people and controlled experi-
ments, none of the readings were formally assigned. However, there were
individual articles which were mentioned by the faculty and staff as
being relevant to either the case study exercise or the course evaluation
assignment.

Throughout the course there were mixed opinions about the adequacy,
relevancy, and necessity of incorporating readings for instructive
purposes. On the one hand it was observed that there appeared to be
very little material on the general topic of FSR per se, and that it was
even more scarce in the specific areas of data collection and analysis
as well as experimental techniques. These criticisms were somewhat
anticipated in light of the fact that no real methodological procedures,
in the FSR context, have yet been developed and/or published in respect
to these research components. Conversely, some students believed that
more assigned reading would have been helpful to serve as a basis for
discussion and to compare and contrast the research techniques.

Section IV (Additional References in FSR) consists of material that
was located or written during the semester in which the 1980 course was

taught,
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Section I: Materials Related to FSR Methodology
Abidogun, Ayo. "Agricultural Research in Nigeria: towards greater

relevance to the farm~firm." Journal of Rural Economics and
Development Vol. 11, No. 1, September, 1977, pp. 3-13.

Anderson, J. R. and J. B. Dent (1972). "Systems Simulation and Agri-
cultural Research." Journal of Australian Institute of Agri-
cultural Science 38, 264-9.

Anderson, J. R. and J. B. llardaker. "Economic Analysis in Design of
New Technologies for Small Farmers" in Economics and the Design
of Small-Farmer Technology, ed. Alberto Valdes, Grant M. Scobie,
and John L. Dillon. Iowa State University Press, 1979.

Andrew, Chris 0. and Peter E. Hildebrand. Planning and Conducting
Applied Research, MSS Information Corporation, New York, 1976.

Banta, G. R. "Information Required for Description of Cropping
Systems" pp. 151-165. In International Rice Research Institute,
1977, Proceedings: Symposium on Cropping Systems Research and
Development for the Asian Rice Farmer, September 1976. Inter-
national Rice Research Institute, Los Banos, Philippines.

Belshaw, D. G. R. and M. Hall. 1969. "Economic and Technical Coor-
dination in Agricultural Development: the case for operational
research," in Conference on Agricultural Research Priorities for
Economic Development in Africa, III. The Abidjan Conference,
1968, The National Academy of Sciences, pp. 204-223.

Biggs, Stephen D. '"On-Farm Research in an Integrated Agricultural
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PP. 242-56.
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Bulletin #8 (78-74). Shanhua, Taiwan, Republic of China.

Catt, C. C. 'Surveying Peasant Farmers: Some Experiences." Journal
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Clayton, E. S. 1956. '"Research Methodology and Peasant Agriculture."
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De Datta, S. K., K. A. Gomez, R. W. Herdt, and R. Barker. A Handbook
on the Methodology for an Integrated Experiment-Survey on Rice
Yield Constraints. The International Rice Research Institute,
Los Banos, Laguna, Philippines, 1978.

de Wilde, J. C. 1968. 'Making Agricultural Research Relevant to
African Farmers," in Conference on Agricultural Research Priori-
ties for Economic Development in Africa, III. The Abidjan
Conference, 1968, The National Academy of Sciences, pp. 176-188.

Dillon, J. L. '"The Economics of Systems Research." Agricultural
Systems 1(1976):3-20.
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ing Systems Research at the International Research Centers.
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of the FAO Conference on the Establishment of Cooperative Research
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International Rice Research Institute, 1977. Proceedings,
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Research Institute, Los Banos, Philippines.
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