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The Transportation Rosearch Board is an agency of the National 
Research Council, which serves the National Academy of Sciences 
and the National Academy of Engineering. The Board's purpose 
isto stimulate research concerning the nature and performance of 
transportation systems, to disseminate information that the re-
sarch produce. and to encourage the mpplication of eppropriate 
research findings. The Board's program is carried out by more 
than 150 commit*ees and tak forces composed of more than 
1800 admilistrators, engineers, social scientists, and educators 
who serve without compensation. The program Issupported by 
state transportation and highway departments, the U.S. Depart-
ment of Transportation, and other organizations interested in the 
development of transportation, 

The Transportation Research Board operates within the Com-
mission on Sociotechnical Systems of the Natiunal Research 
Council. The Council was organized in 1916 at the request of 
President Woodrow Wilson as an agency of the National Academy 
of Sciences to enable the broad community of scientists and engi- 
nears to associate their efforts with those of the Academy manw-
bership. Members of the Council are appointed by the president 
of the Academy and are drawn from academic, Industrial, and 

governmental organizations throughout the United States. 
The National Academy of Sciences was established by a con

gressional act of incorporation signed by President Abraham 
Lincoln on March 3, 1863, to further science and its use for the 
general welfare by bringing together the most qualified individuals 
to deal with scientific and technological problems of broad signifi. 
cance. It is a private, honorary organization of more than 1000 
scientists elected on the basis of outstanding contributions to 
knowledge and Is supported by private and public funds. Under 
the terms of its congresional charter, the Academy is called upon 
to act as an official-yet Independent-advisor to the federal gov
ernment In any matter of science and tchnology, although it is 
not a government agency and its activities re not limited to those 
on behalf of the government. 

T3 share in the task of furthring science and engineering and 
of advising the federal government, the National Academy of En
ginering was establidW on December 5, 1964, under the su
thority of the act of Incorporation of the National Acedery of 
Sciences. Its sivisory activities are dosely coordinated with 
of the National Academy of Sciences, but it is inWdpeds and 
autonomous in its organization indelection of members. 
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Project Description 
The development of agriculture, the distribution
of food, the provision of health services, and the 
access to information through educational ser-
vices and other forms of communication in rural 
regions of developing countries all heavily de-
pend on transport facilities. Although rail and 
water facilities may play important roles in cer-
tain areas, a dominant and universal need is for
road systems that provide an assured and yet
relatively inexpensive means for the movement 
of people and goods. The bulk of this'need is for
low-volume roads that generally carry only 5 to 
10 vehicles a day and that seldom carry as many 
as 400 vehicles a day. 

Descripcibn del proyecto
 
En las regiones rurales de palses en desarrollo;
el desarrollo de la agricultura, la distribuci6n de
vfveres, la provisi6n de servicios de sanidad,.y
el acceso a informaci6n por medio de servicios 
educacionales y otras formas de comunicaci6n,
dependen en gran parte de los medios de trans-
porte. Aunque en ciertas Areas los medios de fe-
rrocarril y agua desempenan un papel impor-
tante, existe una necesidad universal y domi-
nante de crear sistemas viales que provean un 
medio asegurado pero relativamente poco cos-
toso para el movimiento de gente y mercanclas. 
La mayor parte de esta necesidad se soluciona-
rfa con la construcci6n de caminos de bajo vo-

1Imen que generalmente moverlan iOnicamente 

de 5 a 10 vehfculos por dia y que pocas veces 

moverlan tanto como 400 vehlculos por dla. 


Description du projet 
Dans les r~gions rurales des pays en vcie de 
d6veloppement, 'exploitation agricole, la distri-
bution des produits alimentaires, I'acc~s aux. 
services m~dicaux, I'acc~s aux mat~riaux et aux 
marchandises, Al'information et aux autres ser-
vices, d6pendent en grande partie des moyeris
de transport. Bien que les transports par voie 
ferrde et par voie navigable jouent un role impor-
tant dans certaines regions, un besoin dominant 
et universel 6xiste d'un r6seau routier qui puisse 

The planning, design, construction, and 
maintenance of low-volume roads for rural re
gions of developing countries can be greatly en
hanced with respect to economics, quality, and 
performance by the use of low-volume road 
technology that is available inmany parts of the 
world. Much of this technology has been pro
duced during the developmental phases of what 
are now the more developed countries, and 
some is continually produced in both the less 
and the more developed countries. Some of the
technology has been documented in papers, a,
ticles, and reports that have been written by ex
perts in the field. But much of the technology is 

El planeamiento, diseto, construcci6n y man
tenimiento de caminos de bajo volOmen para
regiones rurales de palses en desarrollo pueden 
ser mejorados, con respecto al costo, calidad, y
rendimiento, por el uso de la tecnologla de ca
minos de bajo volcmen que se encuentra dispo
nible en muchas partes del mundo. Mucha de 
esta tecnologla ha sido producida durante las 
6pocas de desarrollo de lo que ahora son los

palses mAs desarrollados, y alguna se produce

contfnuamente en estos palses asi como en los
 
parses menos desarrollados. Parte de la tecno
logfa se ha ccumentado en disertaciones, art(
culos, e informes que han sido escritos por ex
pertos en el campo. Pero mucha de la tecnolo
gfa no estd documentada y existe principal
mente en la memoria de 6quellos que han desa

assurer avec certitude et d'une fagon relative-. 
ment bon march, le d6placerment des habi- ,:
tants, et le transport de§ mai'chandises. La plus
grande partie de ce beson put Otre satisfaite 
par la construction de routes Afaible capacit6,i
capables d'accommoder un trafic de 5 a 10 v6
hicules par jour, ou plus rarement, jusqu'A 400,
vdhicules par jour..... 1 . 

L'utilisation des connaissances actuelles en 
technologie, qui sont acc~ssibles dans beau., 



undocumented and exists mainly in the minds of 
those who have developed and applied the 
technology through necessity. Ineither case, 
existing knowledge about low-volume road 
technology is widely dispersed geographically, 
isquite varied inthe language and the form of its 
existence, and isnot readily available for appli-
cation to the needs of developing countries, 

In October 1977 the Transportation Research 
Board (TRB) began this 3-year special project 
under the sponsorship of the U.S. Agency for In-
ternational Development (AID) to enhance rural 
transportation in developing countries by provid-
ing improved access to existing information on 

rrollado y aplicado la tecnologfa pornecesidad. 
En cualquier caso, los conocimientos en exis-
tencia sobre la tecnologfa de caminos de bajo 
voldmen estdn grandemente esparcidos geogrA-
ficamente, varian bastante con respecto al idio-
ma y su forma, y no se encuentran f~cilmente 
disponibles para su aplicaci6n a las necesida-
des de los parses en desarrollo. 

En octubre de 1977 el Transportation Re-
search Board (TRB) comenz6 este proyecto es-

v1 pecial de tres ahios de duraci6n bajo el patroci-
nio de la U.S. Agency for International Develop-
ment (AID) para mejorar el transporte rural en 
los pafses en desarrollo acrecentando la dispo-

coup de pays, peut faciliter I'dtude des projets 
de construction, trac6 et entretien, de routes A 
faible capacit6 dans les regions rurales des 
pays en voie de developpement, surtout en ce 
qui concerne I'6conomie, la qualit6, et la perfor-
mance de ces routes. La majeure paltie de cette 
technologie a 6t6 produite durant la phase de 
developpement des pays que I'on appelle main-
tenant d6veloppes, et elle continue A6tre pro-
duite &la fois dans ces pays et dans les pays en 
voie de develcppement. Certains aspects de 
cette technologie ont 6t6 document6s 'tans des 
articles ou rapports 6crits par des experts. Mais 
une grande partie des connaissances n'existe 
que dans I'esprit de ceux qui ont eu besoin de 
developper et appliquer cette technologie. De 
plus, dans ces deux cas, les 6crits et connais-
sances sur la technologie des routes &faible 
capacit6, sont disperses g~ographiquement, 
sont 6crits dans des langues differentes, et ne 
sont pas assez ais~ment accessibles pour dtre 

the planning, design, construction, and mainte
nance of low-volume roads. With advice and 
guidance from a project steering committee, 
TRB defines, produces, and transmits information 
products through a network of correspondents in 
developing countries. Broad goals for the ulti
mate impact of the project work are to promote 
effective use of existing information in the 
economic development of transportation infra
structure and thereby to enhance other aspects 
of rural development throughout the world. 

In addition to the packaging and distribution 
of technical information, personal interactions 
with users are provided through field visits, con

nibilidad de la informaci6n en existencia sobre 
el planeamiento, diseho, construcci6n, y man
tenimiento de caminos de bajo volimen. Con el 
consejo y direcci6n de un comit6 de iniciativas 
para el proyecto, el TRB define, produce, y 
transmite productos informativos a traves de una 
red de corresponsales en parses en desarrollo. 
Las metas generales para el impacto final del 
trabajo del proyecto son la promoci6n del uso 
efectivo de la informaci6n en existencia en el 
desarrollo econ6mico de la infraestructura de 
transporte y de esta forma mejorar otros aspec
tos del desarrollo rural a traves del mundo. 

Ademis de la recolecci6n y distribuci6n de la 

appliques aux besoins des pays en voie de d6
veloppement. 

En octobre 1977, le Transportation Research 
Board (TRB) initia ce projet, d'une dur6 de 3 ans, 
sous le patronage de I'U.S. Agency for Interna
tional Development (AID), pour ameliorer le tran
sport rural dans les pays en voie de d6velop
pement, en rendant plus accessible la docu
mentation existante sur Iaconception, le trace, 
la construction, et I'entretien des routes Afaible 
capacit. Avec le conseil, et sous la conduite 
d'un comit6 de direction, TRB d~finit, produit, et 
transmet cette documentation &I'aide d'un r
seau de correspondants dans les pays en vole 
de developpement. Nous esperons que le resul
tat final de ce projet sera de favoriser l'utilisation 
de cette documentation, pour aider au develop
pement 6conomique de l'infrastructure des tran
sports, et de cette !a(on mettre en valeur d'au
tres aspects d'exploitation rurale Atraversle 
monde. 



ferences in the United States and abroad, and 
other forms of communication, 

Steering Committee 
The Steering Committee iscomposed of experts 
who have knowledge of the physical and social 
characteristics of developing countries, knowl-
edge of the needs of developing countries for 
transportation, knowledge of existing transporta-
tion technology, and experience in its use. 

Major functions of the Steering Committee are 
to assist in the definition of users and their 
needs, the definition of information products that 
match user needs, and the identification of in-
formational and human resources for develop-
ment of the information products. Through its 

informaci6n tecnica, se provee acciones recf-
procas personales con los usuarios por medio 
de visitas de campo, conferencias en los Esta-
dos Unidos de Norte America y en el extranjero, 
y otras formas de comunicaci6n. 

Comit6 de Iniclativas 
El comitd de iniciativas se compone de exper-
tos que tienen conocimiento de las caracterfsti-
cas fisicas y sociales de los parses en desarro-
Ilo, conocimiento de las necesidades de trans-
porte de los parses en desarrollo, conocimiento 
de la tecnologla de transporte en existencia, y 
experiencia en su uso. 

Las funciones importantes del comit6 de ini-
ciativas son las de ayudar en la definici6n de 
usuarios y sus necesidades, de productos in-
formativos que se asemejan a las necesidades 
del usuario, y la identificaci6n de recursos de 

En plus de la dissemination de cette docu-
mentation technique, des visites, des conferen-
ces aux Etats Unis et AI'6tranger, et d'autres 
formes de communication permettront une inte-
raction constante avec les usagers. 

Comit6 de direction 
Le comit direction est composede drcinetomsed'experts 

qui ont 6 la fois des connaissances sur les ca-
ract6ristiques physiques et sociales des pays en 
vole de d6veloppement, sur leurs besoins au 
point de vue transports, sur Ia-technologie ac-
tuelle des transports, et ont aussi de I'exp6-
rience quant Al'utilisation pratique de cettel, 
technologie.

Les fonctions majeures de ce comit6 sont 
d'abord d'aider Ad6finir les usagers et leurs be-
soins, puis de d6finir leurs besoins en matibre 

membership the committee provides liaison with 
project-related activities and provides guidance 
for interactions with users Ingeneral the Steer
ing Committee gives ovewiew advice and direc
tion for all aspects of the project work. 

The project staff has responsibility for the pre
paration and transmittal of information products, 
the development of a correspondence network
throughout the user community, and interactionswith users. 

Information Products 

Three types of information products are pre
pared: compendiums of documented informa
tion on relatively narrow topics, syntheses of 
knowledge and practice on somewhat broader 

conocimientos y humanos para el desarrollo de 
los productos informativos. A trav6s de sus 
miembros el comit6 provee vinculos con activi
dades relacionadas con el proyecto y tambidn 
una gula para la interacci6n con los usuarios. En 
general el comitd de iniciativas proporciona 
consejos y direcci6n general para todos los as
pectos del trabajo de proyecto. 

El personal de proyecto es responsable de la 
preparaci6n y transmisi6n de los productos in
formativos, el desarrollo de una red de corres

ponsales a trav6s de la comunidad de usuarios, 
y Iainteracci6n con losusuarios. 

Productos informativos 
Se preparan tres tipos de productos informati
vos: los compendios de la informaci6n docu
mentada sobre temas relativamente limitados, la 
sIntesis del conocimiento y prlctica sobre temas 

de documentation, et d'identifier les ressources 
documentaires et humaines necessaires pour le 
d6veloppement de cette documentation. Par I'n
term~diaire des ses membres, le comit6 pourvoit
Ala liaison entre les diff~rentes fonctions relati
ves au projet, et dirige l'interaction avec les 
usagers. En gdn6ral, le comit6 de direction
conseille et dirige toutes les phases du projet.Notre personnel est rasponsable de Iaprepa
ration et de la edocuments, dudissemination 
dveloppement d'un rseau da correspondants 

pris dans la communaut6 d'usagers, et de I'inte
raction avec les usagers. 

La documentation 
Trois:genres de documents,sont prepards:des
recueils dont le sujet est relativement limit6, des 



subjects, and proceedings of low-volume road 
conferences that are totally or partially sup- 
ported by the project. Compendiums are pre-
pared by project staff at the rate of about 6 per 
year; consultants are employed to prepare
syntheses at the rate of 2 per yeai'. At least one 
conference proceedings will be published dur-
ing the 3-year period. Insummary, this project
aims to produce and distribute between 20 and 
30 publications that cover much of what is 
known about low-volume road technology,
Interactions With Users 	 . 

A number of mechanisms are used to provide in-
teractions between the project and the-user 

un poco m.s amplios, y los expedientes de 
conferencias de caminos de bajo voli~men que 
est~n totalmente o parcialmente amparados por
el proyecto. El personal de proyecto prepara los 
compendios a raz6n de unos 6 por ario; se utili-
zan consultores para preparar las sintesis a 
raz6n de 2 por ahio. Se publicarc por lo menos 
un expediente de conferencia durante el pe-
rfodo de tres aflos. En breve, este proyecto pre-
tende producir y distribuir entre 20 y 30 publica-

viii 	 clones que cubren mucho de lo que se conoce
de la tecnologla de caminos de bajo voliimen. 

Interacci~n con los usuarios 

Se utilizan varios mecanismos para proveer las 
interacciones entre el proyecto y la comunidad 
de usuarios. Se publican las noticias del pro-

syntheses de connaissances et de pratique sur 
des sujets beaucoup plus gendraux, et finale- 
ment des comptes-rendus de conf6rences sur 
les routes Afaible capacit6, qui seront organi-
sees completement ou en partie par notre projet.
Environ 6 recueils par an sont prepares par no-
tre personnel. Deux syntheses par an sont dcri-
tes par des experts pris AI'exterieur. Les 
comptes-rendus d'au moins une conference se-
ront 6crits dans une periode de 3 ans. En r6-
sum6, l'objet de ce projet est de produire et dis-
seminer entre 20 et 30 documents qui couvriront 
I'essentiel des connaissances sur la technologie
des routes Afaible capacitd. 

Interaction avec les usagers

v uganis6s 

Un certain nombre de mdcanismes sont utilis&s 
pour assurer l'interaction entre le personnel du 

community. Project news ispublished ineach 
issue of Transportation Research News. Feed
back forms are transmitted with the information 
products so that recipients have an opportunity 
to say how the products are beneficial and how 
they may be improved. Through semiannual vis
its to developing countries, the project staff ac
quires first-hand suggestions for the project
work and can assist directly in specific technical 
problems. Additional opportunities for interaction 
with users arise through international and in
country conferences in which there isprojectparticipation. Finally, annual colloquiums are 
held for students from developing countries who 
are enrolled at U.S. universities. 

yecto en cada edici6n de la Transportation Re
search News. Se transmiten, con los productos
informativos, formularios de retroacci6n para 
que los recipientes tengan oportunidad de decir 
c6mo benefician los productos y c6mo pueden 
ser mejorados. A trav6s de visitas semianuales a 
los parses en desarrollo, el personal del pro
yecto adquiere directamente de fuentes origina
les sugerencias para el trabajo del proyecto y
puede asistir directarnente en problemas tecni
cos especfficos. Surgen oportunidades adicio
nales para la interacci6n con los usuarios a tra
v~s de conferencias internacionales y naciona
les en donde participa el proyecto. Finalmente, 
se organizan didlogos con estudiantes de paf
ses en desarrollo que estdn inscriptos en uni
versidades norteamericanas. 

projet et Iacommunaut6 d'usagers. Un bulletin,
d'information est publi6 dans chaque numero de 
TransportationResearch News. Des formulaires 
sont joints aux documents, afin que les usagers
aient l'opportunitd de juger de la valeur de ces 
documents et de donner leur avis sur les 
moyens de les ameliorer. Au cours de visites 
semi-annuelles dans les pays en voie de dave
loppement notre personnel obtient de premiere
main des suggestions sur le bon fonctionnement 
du projet et peut aider Aresoudre sur place cer
tains problemes techniques sp6cifiques. En ou
tre, des conf6rences tenues soit aux Pats Unis,
soit AI'Mtranger, sont 'occasion d'un 6change
d'iddes entre notre personnel et les usagers.
Finalement, des colloques annuels sont or

pour les 6tudiants des pays en voie de 
dfveloppement qui 6tudient dans les universites 
amdricaines. 



Foreword and Acknowledgments
 
This book is the sixteenth product of the 
Transportation Research Board's project on 
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Overview 
Background and Scope 

Training isthe teaching of work methods, tech-
niques, and skills necessary for the satisfactory
performance of specific work assignments.
Training should be limited to the subject matter 
needed to perform particular jobs. Unnecessary
material will impair the effectiveness of a training
program. Education, on the other hand, is the 
process of developing the general knowledge,
mind, and character of a person through the 
study of histories, theories, and principles. As
such, it isthe goal of formal educational institu-
tions and beyond the scope of this compen-
dium. 

Training programs for highway personnel in 
developing countries became an aspect of 

Vista General 
Antecedentes y alcance 

El entrenamlento consiste en la ensei'anza de 

los m6todos de trabajo, las t6cnicas y la des-

treza necesarios para ejecutar satisfactoria-

mente asignaciones especificas de trabajo. El
entrenamiento debe limitarse a lo estrictamente 
necesario para ejecutar trabajos particulares. El 
material innecesario perjudicard la efectividad 
de un programa de entrenamiento. Por otra 
parte, educaci6n es el proceso de desarrollar el 
conocimiento general, la mente yel carcter de 
una persona a travds del estudio'de anteceden-

Expos6
 
Historique et description 
La formation technique consiste en l'enseigne-
ment des m6thodes de travail et des techniques
n~cessaires pour mener Abien certaines tAches 
d6termin6es. La formation se limite aux connais-
sances indispensables pour r6aliser certaines 
tdches speciriques. L'enseignement de matibres 
superflues diminuerait son efficacit6. L'6duca-
tion, par contre, apour but de d6velopper les 
connaissances generales, 'esprit et le caractbre 
d'une personne par I'dtude des ant6cedents,
des theories et des principes. En tant que telle,
elle releve des institutions d'enseignement tradi-

foreign assistance from the developed countries
 
shortly after World War I1.With few exceptions,

the first attempts were seminar-type presenta
tions by highway experts for local highway offi
cials. These were basically one-time training ef
forts. As foreign assistance increased, training

became counterpart-oriented, or on-the-job train
ing, where expatriate highway personnel under
 
contract to build a road worked with local per
sonnel.
 

During the years when the emphasis was on
 
new construction, the lack of organized training

efforts went unnoticed in many developing coun
tries. Each construction project was a separate

entity, with foreign experts to ensure completion
 

tes, teorlas yprincipios. Tal es el objetivo de las xI 
instituclones educacionales formales, lo cual 
estA fuera del alcance de este compendio.

Los programas de entrenamiento para el per
sonal de carreteras de palses en desarrollo Ile
garon a representar, poco despuds de la Se
gunda Guerra Mundial, un aspecto de ayuda ex
tranjera de los palses desarrollados. Con pocas

excepciones, los primeros intentos fueron pre-.

sentaciones tipo seminario para funcionarios lo
cales de carreteras a cargo de expertos viales. 

tionnel et d6passe les limites du sujet de ce re
cueil. 

Les programmes de formation pour I person
nel routier des pays en voie de d6veloppement
ont fait l'objet de I'aide provenant des pays in
dustria~is6s peu apres la seconde guerre mon
diale. Apart quelques exceptions, les 
premieres tentatives consisterent en des 
conf6rences du genre s6minaire donndes par
des experts des routes aux administrateurs 
locaux. IIs'agissait principalement d'efforts 
ponctuels de formation. Avec I'accroissement 



no matter how much or how little the local road 
organization was involved. Some lending agen-
cies did encourage formal training programs as 
a part of the grants or loans for these capital im-
provements. These programs usually ran con-
currently with construction operations. They 
were intended to train specific personnel with lit-
tie concern for future needs or countrywide train-
ing requirements. 

As these capital projects were completed, the 
maintenance of the growing highway network 
became the economic and technical responsibil-
ity of the local government. The lack of trained 
and experienced personnel to perform mainte-
nance activities developed into a major concern 
for both the local government and the foreign 
lending agencies when the capital improve-
ments in the highway infrastructure began to 
deteriorate at an unforeseen rate. 

Estos fueron b~sicamente esfuerzos aislados de 
entrenamiento. A medida que aument6 la ayuda 
extranjera, el entrenamiento lleg6 a estar orien-
tado a la contraparte local o al entrenamiento en 
el trabajo, donde el personal extranjero de ca-
rreteras contratado para construir un camino 
trabajaba con el personal local. 

Xli A travs de los ahios cuando se daba nfasis 
a las nuevas construcciones, la falta de esfuer-
zos organizados de entrenamiento pas6 desa-
percibida en muchos palses en desarrollo. Cada 
proyecto de construcci6n era una entidad sepa-
rada, con expertos extranjeros para asegurar su 
terminaci6n, sin importar la mayor o menor par-

de I'aide 6trangbre, la formation technique 
s'adressa au personnel local, ou elle devint une 
formation sur le tas, le personnel des routes 
6tranger travaillant sous contrat Ala 
construction d'une route avec le personnel local. 

Durant les ann6es oO I'attention se concentrait 
sur les constructions nouvelles, le manque d'or-
ganisation dans les efforts de formation techni-
que passa inapergu dans la plupart des pays en 
voie de d6veloppement. Chaque projet de cons-
truction 6tait individuel, et les experts 6trangers 
en assuraient la r6alisation, que les organismes 
routiers locaux y participent activement ou non. 
Certains organismes de prdt encourageaient 
l'instauration de programmes de formation 
comme partie int.grante des subventions ou 
prdts destines aux investissements. Ces pro-
grammes allaient de pair avec les travaux de 
construction. Ils avaient pour but de former un 
certain personnel sans se pr~occuper des be-
soins futurs ni de la formation n~cessaire au ni-
veau national. 

The lack of maintenance training was not lim
ited just to developing countries, however. De
veloped coUntries also found that the increasing 
maintenance Icad highlighted inefficiencies and 
poor management practices that had previously 
been overlooked. A worldwide effort has been 
undertaken to improve and standardize mainte
nance activities by using comprehensive ongo
ing training programs. Although several different 
training philosophies have emerged, i.e., training 
centers, training production units (TPUs), and 
decentralized training, the basic objective of 
each approach to training is very similar. Corn
pendium 14 draws heavily on maintenance train
ing programs becau'e the most recent de
velopments have occurred in this area. How
ever, the training techniques described are 
equally applicable to other areas of highway de
partment activities, e.g., management, planning, 

ticipaci6n que pudiera tener el organismo vial 
local. Algunas agencias prestatarias alentaron 
programas formales de entrenarniento como 
parte de las donaciones o pr~stamos para estos 
mejoramientos principales. Generalmente di
chos prograinas se desarrollaban concurrente
mente con las operaciones de construcci6n. Es
tuvieron dirigidos a entrenar personal especifico 
preocup.ndose poco por las necesidades futu
ras o por la necesidad de entrenamiento anivel 
nacional. 

A medida que se completaban estos proyec
tos, la conservaci6n de la creciente red de ca
rreteras lleg6 a ser responsabilidad econ6mica 

Une fois ces projets terminus, les autorit~s lo
cales furent charg~es, sur le plan 6conomique 
et technique, de I'entretien d'un r6seau routier 
de plus en plus 6tendu. Le manque de person
nel pr6par6 et expert en entretien devint I'une 
des majeures preoccupations tant des autorit6s 
locales que des organismes 6trangers de prdt 
lorsque les investissements dans I'infrastructure 
routi~re commencbrent Ase d~t('riorer avec une 
rapidit6 surprenante. 

Cependant, le manque de formation techni
que pour I'entretien ne se faisait pas sentir uni
quement dans les pays en voie de d6veloppe
ment. Les pays riches d~couvraient 6galement 
que les besoins !randissants d'entretien met
talent en 6vidence une inefficacit6 et une mau
vaise gestion qui jusque IA6taient pass~es ina
pergues. Depuis lors, un effort mondial a 6t6 
entrepris afin d'am~liorer et de standardiser les 
op~rations d'entretien par !a mise en oeuvre de 
vastes programmes de formation continue. Mal
gr6 la div,rsitO des r~centes philosophies 



surveying, design, material?, investigations, con-
struction, and support functions. 

Training is an investment in a country's human 
resources. As such, it should be evaluated like 
any other investment. Training should never be 
undertaken merely for the sake of training, 

Rationale for This Compendium 

The three most common approaches to formal 
training are (a) training centers, (b) TPUs, 
and (c) decentralized training, 
Training centers are fixed facilities that have 
classrooms, offices, shops, garages, sleeping 
quarters, and dining facilities. The staff is com-
prised of professional trainers. The trainees are 
transported to the training center where they 
participate in classroom discussion and in oper-
ational exercises where they perform simulated 

y tdcnica del gobierno local. La falta de personal 
entrenado y experimentado para ejecutar las ac-
tividades de conservaci6n se convirti6 en una 
preocupaci6n principal, tanto para el gcbierno 
local como para las agencias prestatarias ex-
tranjeras, cuando los mejoramientos capitales 
ejecutados en la estructura vial empezaron a de-
teriorarse en una proporci6n imprevista.

Sin embargo, la falta de entrenamiento en 
conservaci6n no estaba limitada solamente a los 
palses en desarrollo. Tambien los palses desa-
rrollados comprobaron que la creciente carga 
de conservaci6n resalt6 las deficiencias y las 
pobres pr~cticas administrativas que no hablan 
sido tomadas en cuenta con anterioridad. Se ha 
emprendido un esfuerzo a nivel mundial para 
mejorar y normar las actividades de conserva- 
ci6n empleando programas continuos e integra-
les de entrenamiento. Aunque han surgido di-

concernant la formation technique, telles que les 
centres de formation, les unit6s productives de 
formation et la formation ddcentralisee, l'objectif 
de base de chacune de ces approches est fon-
cirement identique. Le recueil 14 traite surtout 
des programmes de formation technique pour 
'entretien parce que c'est la branche qui s'est le 

plus d6velopp6e recemment. Cependant, les 
techniques de formation decrites sont 6gale-
ment applicables Ad'autres activites du d6par-
tement des routes, telles que I'administration, la 
planification, le relev6 de plans, 1'6tude, les re-
cherches sur mat~riaux, la construction et les 
fonctions auxiliaires. 

La formation technique represente un inves-
tissement dans les ressources humaines d'une 

work. Training centers usually offer the most in
tensive programs, which, in turn, reduco training 
time. 

Training production units are located inan 
area where work is required. They are temporary 
or permanent camps that have additional class
room facilities. The staff is a cadre of profes
sional trainers. The trainees are responsible for 
the construction or maintenance of a portion of 
an actual road network reserved for exclusive 
use by the TPU. The trainees are shipped to the 
camp where they undergo classroom discus
sions and do actual work on the road system as
signed to the TPU. Usually, the training period is 
longer at aTPU than at a training center, and the 
number of trainees and types of training are less 
flexible. However, trainees must face actual work 
problems, and their work output offsets some of 
the training costs. 

versas filosoffas diferentes de entrenamiento, 
esto es, centros de entrenamiento, unidades de 
producci6n de entrenamiento, y entrenamiento 
descentralizado, el objetivo b~sico de cada en
foque es muy similar. El Compendio 14 incide 
bastante en los programas de entrenamiento en 
conservaci6n dado que es esta Area donde han 
ocurrido los mAs recientes cambios. Sin em- xlll 
bargo, las tecnicas de entrenamiento descritas 
son tambien aplicables a otras Areas de activi
dades del organismo vial, 6sto es, administra
ci6n, planeamiento, topografla, diser'o, investi
gaci6n de materiales, construcci6n y funciones 
de apoyo. 

El entrenamiento es una inversi6n en los re
cursos humanos de un pals. Como tal, debe ser, 
evaluado como cualquier otra inversi6n. Nunca 
debe emprenderse un entrenamiento por la sola 
raz6n del entrenamiento mismo. 

nation. Comme telle, il faut I'Avaluer comme tout. 
autre investissement. Un programme de forma
tion ne doit 6tre entrepris que pour une raison 
valable. 
Objectif do ce recuell 

Les trois approches les plus courantes Aun 
programme de formation sont (a) les centres de 
formation, (b) les unites productives de forma
tion et (c) une formation d~centralis6e. Les cen
tres de formation sont des installations fixes qui 
comprennent des salles de classe, bureaux, 
magasins, garages, facilit6s de logement et de 
restauration. Le personnel se compose d'instruc
teurs professionnels. Les stagiaires se rendent 
au centre de formation oO ils participent Ades 



Decentralized training takes place at the 
trainee's regular work location; therefore, sepa-
rate training facilities are not required. The train-
ing r,",terial is prepared by training specialists, 
but the actual training is done by the trainee's 
supervisor. This places the control, timing, and 
amount of the training in the hands of the person 
who is responsible for the tralnee's work. Decen- 
tralized training reouires intensive preparation of 
complete and self-contained training programs
by professional trainers and additional training 
for the supervisor-instructors. However, (a) the 
number of trainees is unlimited, (b) the training 
activity is completely flexible (allowing for mini-
mal interruption to the trainee's work schedule),
(c) the cost per trainee is nominal, and (d) 
trainees tend to pay strict attention to the training 
given by their supervisors. 

Exposici6n razonada 
para este compendio 

Las tres formas mcs comunes de acceso al 
entrenamiento formal son (a) centros de entre-
namiento, (b) unidades de producci6n de entre-
namiento (UPE), y (c) entrenamiento descentra-

xiv 	 lizado. Los centros de entrenamiento son esta-
blecimientos fijos que tiencn salones de clase, 
oficinas, talleres, garajes, dormitorios, servicio 
de comedor. El personal estd formado por ins-
tructores profesionales. Los que reciben entre-
namiento son transportados al centro de entre-
namiento donde participan de exposiciones en 
clase y ejercicios operacionales mientras ejecu-
tan trabajos simulados. Los centros de entrena-
miento ofrecen generalmente los programas 

discussions en classe et Ades exercices prati-
ques simulant les op6rations. Les centres de 
formation offrent en general les programmes les 
plus intensifs, ce qui r~duit ainsi le temps de 
formation, 

Les unit6s productives de formation (UPF) se 
trouvent dans une zone oO il existe un travail A 
r6aliser. Ce sont des camps temporaires ou 
permanents qui comportent des salles de 
classe. Le personnel se compose d'instructeurs 
professionnels. Les stagiaires sont charges de 
la construction ou de I'entretien d'un trongon du 
r~seau routier r~serv6 A l'usage exciusif de la 
UPF. Les stagiaires sont envoy~s au camp, oO 
ils assistent Ades discussions dans leur salle de 
classe et travaillent sur le trongon de route assi-
gn6 Ala UPF. G6n6ralement, la pdriode de for-
mation dans une UPF est plus longue que dans 

Training should be a formal ongoing activity 
that takes place during regular work time. Its 
major objective is to teach each employee to 
do each work activity in the same, accepted 
way. Usually, a new training program is targeted 
at regular highway employees in order to stan
dardize ongoing work methods. Once this im
mediate objective is obtained and the training 
methods have been perfected, the training pro
gram should be expanded to provide basic train
ing for new employees and to prepare regular 
employees for advancement. Training opportuni
ties should be provided for all levels of em
ployees from management executives to field 
workers. 

Training will be successful only if top man-, 
agement is fully cognizant of and committed to. 
the value of a training program. Direct manage

m.s intensivos que, a su vez, reducen el tiempo 
de entrenarniento. 

Las unidades de producci6n de entrena
miento est~n ubicadas en dreas donde se re
quiere el trabajo. Son campamentos temporales 
o permanentes que tienen adicionalmente salo
nes de clase. El personal estA formado por un 
conjunto de instructores profesionales. Los par
ticipantes son responsables de la construcci6n 
o conservaci6n de un tramo de una red exis
tente de caminos dedicada al uso exclusivo de 
la UPE. Los participantes son transportados al 
campo donde reciben exposiciones en clase y 
ejecutan el trabajo propiamente dicho en el sis
tema vial asignado a la UPE. Por lo general, el 
perlodo de entrenamiento en una UPE es mayor 
que en un centro de entrenamiento, y el nimero 

un centre de formation, et le nombre de stagiai
res ainsi que le genre de formation sont moins 
flexibles. Par contre, les stagiaires doivent af
fronter des problemes r6els, et le produit de leur 
travail compensq une partie du coOt de la 
formation. 

La formation decentralis6e prend place au lieu 
de travail fhabituel du stagiaire, aussi n'est-il pas 
necessaire d'avoir recours Ades installations 
sp~cialement congues a cet effet. Des sp~cialis
tes en formation pr~parent le materiel, mais le 
cours est donn6 par le contremaitre du stagiaire. 
De ce fait, le contr6le, la programmation et le ni
veau de formation sont entre les mains de la 
personne responsable du travail des stagiaires. 
La formation d~centralis~e requiert une pr~pa
tiorn intensive de programmes de formation 
complets et inddpendants les uns'des autres, 



rial involvement should begin with participation
inthe development of training material. Man-
agement must also be prepared to use new 
trainees effectively. Therefore, management 
must involve the senior staff inan active role in 
the development, execution, and follow-up of 
any training program. This will ensure jobs for 
the trainees and preventfustration and defec-
tion of nevly trained personnel.

Before any training program can be de-
velcped, a survey of available workers must be 
conducted. This survey should include the avail-

de participantes y tipos de entrenamiento son 
menos flexibles. Sin embargo, los alumnos 
deben resolver problemas reales de trabajo y el 
producto de su trabajo compensa en parte sus 
costos de entrenamiento. 

El entrenamiento descentralizado se desarro-
Ila en el lugar regular de trabajo del participante, 
en consecuencia, no se necesitan servicios se-
parados para el entrenamiento. El material de 
entrenamiento es preparado por especialistas, 
pero el entrenamiento mismo esti a.cargo del 
supervisor. Esto localiza el control, duraci6n y
cantidad del entrenamiento en manos de la per-
sona que es responsable del trabajo del partici-
pante. El entrenamiento descentralizado re-
quiere de una intensiva preparaci6n de progra- 
mas perfeccionados ycompletos de entrena-
miento a cargo de instructores profesionales, 
adems del entrenamiento acargo de 
supervisores-instructores. Sin embargo, (a)el 
n~mero de participantes es limitado, (b)la acti-
vidad del entrenamiento es completamente fle-
xible (permitiendo una minima interrupci6n con 
el programa de trabajo del participante), (c) el 
costo por participante es nominal, y (d) los par-

par des instructeurs professionnels, ainsi qu'une 
formation sp~ciale pour les contremaltres-
instructeurs. Cependant, (a)le nombre de sta-
giaires est illimit6, (b)le cours de formation est 
compl~tement flexible (ce qui permet un mini-
mum d'interruption de I'horaire de travail du sta-
giaire), (c) le coOt par stagiaire est nominal, et 
(d) les stagiaires ont tendance Aobserver stric-
tement [a formation donnde par leur 
contremaitre. 

La formation doit 6tre une activit6 s~rieuse et. 
continue, qui ait lieu durant les heures habituel-
les de travail. Son but principal est d'enseigner A 
chaque employ6 comment ex6cuter chaque
op6ration de son travail de la mOme fagon, ap-
prouv6e par le contremaitre. En g6n6ral, un 
nouveau programme de formation est donn6 aux 
employ6s permanents des routes, de fagon A 

ability of trainable people, as well as the current 
and projected personnel requirements of the 
highway organization. Such a survey will not only 
determine the feasibility of atraining program 
but also will establish the magnitude and content 
of the program. 

Training programs may be developed on 
either a subject-matter or a task-organization 
basis. The former ismore commonly used at 
training centers, while the latter ismore suited to 
decentralized training methods. The activity
training isdeveloped inthe same manner for 

ticipantes tienden a poner una estricta atenci6n 
al entrenamiento que reciben de sus supervi
sores. 

El entrenamiento debe ser una continua acti
vidad formal que tiene lugar durante las horas 
regulares de trabajo. Su principal objetivo es 
ensehiar acada empleado a hacer cada activi
dad de trabajo de manera aceptable ysimilar. 
Por lo general, un programa nuevo de entrena
miento estc dirigido a empleados permanentes
de carreteras con el prop6sito de normalizar los 
m6todos actuales de trabajo. Una vez que se 
obtiene este objetivo inmediato yse han perfec
cionado los m~todos de entrenamiento, debe 
ampliarse el programa para proporcionar un en
trenamiento bdsico a los nuevos empleados y 
preparar a los empleados permanentes para fu
turas promociones. Debe brindarse oportunidad
de entrenamiento a todos los niveles de em
pleados desde los ejecutivos administrativos. 
hasta los trabajadores de campo. 
S61o tendrc 6xito el entrenarniento si la admi

nistraci6n superior estA bien informada y conf[a 
en el valor de un programa de entrenamiento. 
La administraci6n tambi~n debe estar prepa

standardiser les m~thodes de travail habituelles. 
Une fois cet objectif imm~diat atteint et dbs que 
les m6thodes d'apprentissage ont 6t6 perfec
tionnes, le programme de formation peut : 
s'6tendre afin de fournir une formation de base 
Ade nouveaux employds et de preparer les an
ciens A.leur avancement. Les possibilit6s de 
formation technique doivent dtre offertes aux 
employ~s Atous niveaux, des cadres adminis
tratifs Ala main-d'oeuvre sur chantier. 

Le programme de formation ne sera couronn6 
de succ~s que si la direction en reconnat plei
nement la valeur et s'y engage s~rieusement. 
L'apport direct de la direction doit commencer 
par une participation au d~veloppement du ma
t6riel didactique. Elle dolt ,galement tre prate A 
employer efficacement les nouveaux stagiaires.
Pour ce faire, elle doit permettre au personnel, 



both types of programs, i.e., the training mate-
rials are work-oriented. However, in a subject-
matter training program, the basic knowledge, 
skill, and ability (KSA) training, such as mathe-
matics, usually precedes the actual job training, 
Indecentralized performance-oriented training, 
the KSAs required to successfully complete the 
subject job are included in the specific training 
activity. 

Any well-organized training program, no mat-
ter how large, can be broken down into compo-
nents. Each component is a separate job ele-
ment, or definable segment of work, to be per-
formed. Tasks are units of work performed within 
job elements. Comprehensive training consists 

rada para utilizar de modo efectivo al nuevo 
personal entrenado. En consecuencia, la admi-
nistraci6n debe involucrar en forma activa al 
personal mds antiguo en el desarrollo, ejecuci6n 
y continuaci6n de cualquier programa de entre-
namiento. Esto asegurar6 trabajo para los que 
reciben el entrenamiento y prevendrc frustracio-
nes y abandono del nuevo personal entrenado. 

Antes de desarrollar cualquier programa de 
entrenamiento, deber, hacerse una encuesta de 
los trabajadores disponibles. Esta encuesta 

xvi 	 debe incluir la disponibilidad de personas para 
entrenar, asi como los requierimientos actuales 
y futuros del personal del organismo vial. Dicha 
encuesta no s6lo determinarc, la factibilidad de 
un programa de entrenamiento sino que tam-
bidn establecer, la magnitud y contenido del 
programa. 

plus ancien de participer activement au d6ve-
loppement, c.I'ex~cution et Ala continuation du 
programme. Ceci assurera un travail aux stagiai-
res et 6vitera la frustration et la defection du 
personnel nouvellement form. 

Avant d'entreprendre I' laboration d'un pro-
gramme de formation, il faut faire une 6tude de 
la main-d'oeuvre disponible, consid~rant la dis-
ponibilit6 des travailleurs Ainstruire ainsi que les 
besoins actuels et futurs en personnel de l'orga-
nisme routier. Une telle 6tude non seulement d6-
terminera si le programme est faisable mais elle 
6tablira aussi son ampleur et son contenu. 
...Le programme de formation technique peut 
dtre 6tabli en se basant sur un sujet d6termin6 
ou sur l'organisation de la tdche. Le premier cas 
se pr6sente souvent dans les centres de forma- 
tion, tandis que le second convient mieux aux 
,m6thodes de formation d~centralis~e. Dans les 
deux cas, 'apprentissage d'une op6ration se 
d~roule Apeu pros de la mime fagon, la matibre 

of combining the various job elements into indi
vidual packages thai are necessary for the 
completion of a trainee's specific duties. The 
trainee should not be burdened with task-activity
training unrelated to the job. Furthermore, the 
individual should be trained in a specific work 
assignment immediately before undertaking it. 

Training programs are developed on a 
component-by-component basis. Subject-matter 
specialists or groups of supervisors determine 
the correct procedures to be followed in the per
formance of a specific job element, such as re
pairing a pothole with available equipment and 
materials. Training specialists then break down 
the correct procedures into a series of single 

Los programas da entrenamiento pueden de
sarrollarse sobre un determinado tema, o sobre 
una base de tarea y organizaci6n. El primero es 
el mAs comOnmente usado en los centros de en
trenamiento descentralizado. La actividad del 
entrenamiento se desarrolla de igual manera en, 
ambos tipos de prograrna, esto es, los materia
les de entrenamiento est.n orientados al trabajo.
Sin embargo, en un programa de entrenamiento 
sobre un determinado tema, el conocimiento 
bdsico, la destreza y el entrenamiento de la ha
bilidad (esto es CDH), tal como las matemdti-
Gas,' preceden generalmente al entrenamiento 
real en el trabajo. En un entrenamiento descen
tralizado orientado a la ejecuci6n, los CDH re
queridos para terminar exitosamente el trabajo
seleccionado est~n incluldos en las actividades 
especificas del entrenamiento. 

se rapporte au travail. Cependant, dans un pro
gramme Centr6 sur un certain su'-t 'apprentis
sage des operations est en g6ndral pr6cdd6 par 
l'enseignement de connaissances de base telles 
que les math~matiques et d'une certaine capa
cit6 et habilet6 (KSA: knowledge, skill, ability). 
Dans la formation d6centralis6e portant directe
ment sur I'ex~cution de la tche, les connais
sances de base, capacit6 et habiletd (KSA) n& 
cessaires pour rdussir le travail sont incluses 
dans le programme de formation pour chaque 
operation. 

Tout programme de formation bien organis6,
aussi ample soit-il, peut 6tre d~compos6 en ses 
parties constituantes. Chaque composante est 
une operation distincte, ou un segment d~finis
sable de travail Ar~aliser. Les activit6s sont des 
unit6s de travail ex~cut~es au sein de chaque 
op6ration. Une formation d'emsemble consiste A 
combiner les diverses operations en groupes, 
individuels, qui seront n~cessaires pour I'ac



tasks that, when combined, constitute the proper 
execution of the specific job element. The train-
ing specialist is responsible for the preparation 
of the training texts, guides, and aids at the 
proper language level for the trainee population. 
Once the training component isdeveloped by 
the training specialist, it is resubmitted to the 
subject-matter specialists for approval. Nor-
mally, the specific training component is then 
reviewed by management at the highest level 
downward to the trainee's immediate super.isor, 
both for comments on subject-matter content 
and as an informational source about the train- 
ing their employees are to receive. This ensures 
the involvement of the supervisory personnel in 
the training procedure. The development and 
distribution of practical performance-oriented in-
formation inthis manner may also indicate that a 

Cualquier programa de entrenamiento bien 
organizado, no importa cu~n grande sea, puede
dividirse en varios componentes. Cada compo-
nente es un elemento separado de trabajo o un 
segmento definido de trabajo por ejecutar. Las 
tareas son unidades de trabajo ejecutadas den-
tro de los elementos de la obra. El entrena-
miento integral consiste en combinar los diver-
sos elementos de la obra en paquetes individua-
les, necesarios para la terminaci6n de las obli-
gaciones especificas del participante. Este no 
debe sentirse agobiado con un entrenamiento 
de tarea-actividad que no est6 relacionado con 
la obra. MAs ain, el individuo debe ser entre-
nado en una asignaci6n especifica de trabajo, 
inmediatamente antes de encargarse de ella. 

Los programas de entrenamiento se desarro-
Ilan sobre la base de componente por compo- 
nente. Los especialistas o los grupos de super-
visores de un detarminado tema determinan los 
procedimientos correctos a seguir en la ejecu-

complissement des fonctions spdcifiques du 
stagiaire. Celui-ci ne doit pas 6tre soumis AI'ap-
prentissage de tches sans relation avec son 
travail. D'autre part, chaque individu doit rece-
voir une formation se rapportant Ala t~chespd-
cifique qui lui a 6t assign6e, imm6diatement 
avant de 'entreprendre. 

Les programmes de formation se d~veloppent 
progressivement. Des sp~cialistes de la mati~re 
dtudi6e ou des groupes de contremaitres d6-
terminent la m6thode correcte Asuivre pour
'ex6cution d'une certaine op6ration, telle que la 

reparation d'un nid de poule avec le materiel et 
les mat~riaux disponibles. Les sp~cialistes en 
enseignement technique d~composent alors 

perceived training need is really only an informa
tional need, e.g., once a supervisor is alerted to 
the proper methods of executing a job element, 
employees may be capable of proper perfor
mance under the manager's direction without 
formal training. 

Some useful hints for developing good job
oriented training activities are (a) start with sim
pie ideas and advance in a logical manner to 
more complex ones, (b) use field-oriented prob-! 
lems and a language level that are understand
able to the trainees, (c) explain why something 
should be done in a certain way and how to do 
it, (d)use different approaches to the same ma
terial, (e)emphasize the actions involvea, (f) 
provide opportunities for trainee participation in 
both action and discussion, (g)make sure that 
the trainees understand each point before pro

ci6n de un elemento especifico de la obra, tal 
como reparar un bache empleando el equipo y 
los materiales disponibles. Los especialistas en 
entrenamiento pueden descomponer entonces 
los procedimientos correctos en una serie de ta
reas individuales que, cuando se cornbinan, 
constituyen la forma adecuada de ejecuci6n del 
elemento del trabajo especifico. El especialista 
en entrenamiento es responsable de Ia prepara- " 
ci6n de los textos, gulas y me Jios auxiliares de 
entrenamiento en el nivel de idioma adecuado 
para la mayorfa de los participantes. Una vez 
que el especialista en entrenanliento desarrolla 
el componente de entrenamient., de vuelve a 
someter dicho componente a la aprobaci6n de 
los especialistas en dicho tema. Normalmente, 
el componente especifico de entrenamiento es 
entonces revisado por el mcs alto nivel adminis
trativo hasta Ilegar al supervisor inmediato del 
participante, tanto para comentar sobre el con
tenido del tema en estudio como para utilizarlo 

cette m6thode en une s6rie d'activit~s qui, une 
fois combin6es, permettent d'ex~cuter l'op6ra
tion correctement. L'expert en formation se 
charge de la pr6paration de textes, de guides et 
autre matdriel didactique, r~digds dans un lan
gage adapt6 au niveau des stagiaires. Une fois 
l'op6ration d~velopp~e par 'expert en formation, 
elle est Anouveau soumise A 'approbation des 
sp~cialistes de la mati~re 6tudi~e. Normalement, 
l'op6ration en cause est ensuite r6vis~e succes
sivement par la direction au plus haut niveau 
jusqu'au contremaitre, sup~rieur immediat des 
stagiaires, autant pour obtenir des commentai
res sur le contenu que pour informer de la for
mation que recevront les emplioy6s. Ceci assure 



ceeding, and (h)provide sufficient time for train-
ing, but remember that trainee discomfort limits 
the length of each session. 

The efficiency of a training program isoften 
measured by using pre- and post-training test-
ing. This testing should measure objectively the 
trainee's grasp of the subject matter. However, 
testing generally has some drawbacks: (a) The 
trainee may be intimidated by the testing proce-
dure, (b) the tests may not measure the proper 
achievements, or (c) the questions may be am-
biguous. Moreover, post-testing does not indi

como fuente de informaci6n sobre el entre-
namiento que recibir~n sus empleados. Esto 
asegura la participaci6n del personal supervisor 
en el proceso de entrenamiento. Esta forma de 
distribuir la informaci6n pr~ctica orientada a la 
ejecuci6n, puede tarnbi~n indicar que la nece-
sidad de un entrenamiento percibido es en rea- 
lidad s6lo una necesidad informativa; por ejem-
plo, una vez que se alerte a un supervisor sobre 
los metodos adecuados para ejecutar un ele-
mento de trabajo, los empleados pueden ser 
capaces de ejecutarlo adecuadamente bajo la 
direcci6n del gerente, sin un entrenamiento for-
mal. 

XVii He aqui sugerencias Otiles para desarrollar 
buenas actividades de entrenamiento orienta-
das al trabajo, (a) empiece con ideas simples y 
avance de una manera l6gica a ideas mds 
complejas, (b) use problemas orientados al tra-
bajo y un nivel de lenguaje que sea comprensi-
ble para los participantes, (c) explique por qu6 

la participation des contremaltres au programme 
de formation. IIse peut 6galement que les in-
formations pratiques sur l'ex6cution du travail, 
ainsi d6veloppees et repandues, indiquent que 
ce que I'on croyait 6tre un manque de formation 
n'dtait en r6alit6 qu'un manque d'information; 
par exemple, une fois le contremaitre au courant 
des mthodes conseill~es pour I'execution des 
operations, les employ6s peuvent realiser cor-
rectement leur t~che sous sa direction sans re-
querir une formation sp6ciale. 

Nous presentons ici quelques suggestions 
pour faciliter le developpement d'activitds de 
formation valables et orientees vers le travail: (a) 
commencer par des id6es simples et avancer 
de fagon logique vers de plus complexes, (b) 
utiliser des problbmes en relation avec le travail 
tie chantier et un langage qui soient compr6-
hensibles aux stagiaires, (c) expliquer pourquoi 
certaines choses doivent 6tre faites de telle fa-
gon; ainsi que comment les faire, (d) expliquer la 
m6me matiere de fiverses manitres, (e) insister 

cate the reason for the failure of an individual 
e.g., whether the fault is in the training program, 
in the instructor's presentation, or in the inability 
of the trainee to assimilate training. Testing is 
used most successully to measure action ac-, 
complishments such as the ability of an em
ployee to complete a proper weld or to fill in a 
form. It is less successful in measuring 
decision-making ability. The only true measure-, 
ment of the success of a training program is im
proved work-assignment performance. 

debe hacerse algo de cierta manera asi como la 
forma de hacerlo, (d) use diferentes soluciones 
para el mismo material, (e)enfatice las acciones 
involucradas, (f) proporcione oportunidades 
para que el participante intervenga tanto en la 
acci6n como en la discusi6n, (g) aseglrese que 
los participantes comprendan cada punto antes 
de continuar, y (h)proporcione suficiente tiempo 
para entrenamiento pero recuerde que la inco
modidad del participante limita la duraci6n de 
cada sesi6n. 

La eficiencia de un programa de entrena
miento se mide a menudo haciendo pruebas 
antes y despuds del entrenamiento. Estas prue
bas deben medir objetivamente la comprensi6n 
del participante del tema en estudio. Sin em
bargo, dichas pruebas tienen algunos inconve
nientes; (a) El participante puede sentirse inti
midado por el proceso de la prueba, (b) las 
pruebas podrian dejar de medir sus propios lo
gros, o (c) las preguntas pueden ser ambiguas. 

sur les actions necessaires, (f) donner au sta
giaire la possibilit6 de participer aussi bien aux 
discussions qu'c. la pratique, (g) s'assurer de ce 
que les stagiaires ont tout compris avant de 
poursuivre, et (h)permettre un temps de forma-_ 
tion suffisant, tout en se rappelant que le sta
giaire ne doit pas 6tre incommode par la Ion
gueur des sessions. 

L'efficacit6 d'un prograrpme de formation 
technique se mesure souvent par des tests rea
lises avant et apres ce programme. Ces tests 
devraient mesurer objectivement si le stagiaire a 
compris la matiere 6tudiee. Ils presentent ce
pendant certains inconvenients: (a) le stagiaire 
est parfois intimid6 par le fait d'etre soumis A 
des tests, (b) los r6sultats obtenus par ceux-ci 
ne refldtent pas toujours la r~alit6, ou (c) clans 
certains cas les questions sont ambig~es. En 
outre, le test postdrieur au programme nindique 
pas la raison de I'6chec d'un individu,-si c'est la 
faute du programme de formation, tie I'expos6 
de l'instructeur, ou du manque de capacit6. 



Discussion of Selected Texts 

The first text, Professional Training of Road
Maintenance Personnel, isexcerpted from a 
paper presented at the Pan African Conference 
on Highway Maintenance and Rehabilitation in
Ghana (United Nations Economic Commission 
for Africa, 1977). It defines the training (or edu-
cation) required for three separate personnel
levels: (a)top management, which usually re-
quires a university degree; (b) middle-
management and supervisory staff, which re-
quires general technical training given at vo-
cational and secondary technical in-country
schools; and (c) skilled labor, who often must be
trained in their specialties by a government train-
ing program. 

M~s an, las pruebas posteriores no indican el
motivo que origina las faltas de un individuo-
por ejemplo, que la falta est6 en el programa de
entrenamiento, en la presentaci6n del instructor, 
oen la incapacidad del participante para asimi-
lar el entrenamiento. Se usan con mayor 6xito
las pruebas para medir los resultados de la ac-
ci6n, tales como la habilidad de un empleado 
para terminar una soldadura correcta o para re-
Ilenar un molde. Tiene menos 6xito para medir 
su habilidad para tomar una decisi6n. La Onica 
medida real del 6xito de un programa de entre-
namiento es el mejoramiento en la ejecuci6n del
trabajo asignado. 

Presentacin de los textos seleccionados 

El primer texto, Professional Training of Road

Maintenance Personnel (Entrenamiento profe-

sional del personal de conservaci6n vial), ha 

sido extractado de un trabajo presentado en la 


d'assimilation du stagiaire. Le test s'emploie 

avec succes pour mesurer les r6sultats d'une 

action, comme par exemple I'habilet6 d'un em-
ploy6 Asouder correctement ou Aremplir un 
formulaire. IId6termine plus difficilement s'il est 
capable de prendre une decision. Seule une 
amelioration du travail r6alis6 donne une mesure
r6elle du succbs d'un programme de formation. 

Discussion des textes choisis 
Le premier texte, Professional Training ofRoad
Maintenance Personnel (Formation profession-
nelle du personnel d'entretien des routes), est
extrait d'un travail pr~sent6 Ala Pan African 
Conference on Highway Maintenance and Re-
habilitation (Conference pan africaine sur I'entre-

The third group is the primary audience for the
training programs described in this paper. Train
ing activities take place, at least in part, in a for
mal training center or centers and are con
ducted by specialized instructors. Regional train
ing, i.e., the use of a single training center by
several countries to reduce the overhead of

certain training facilities, is suggested for those
 
training activities that are required for a small

number of specialized personnel in each coun
try. The paper assumes that the initial training

will be conducted by foreign personnel until

local counterpart instructors are developed. It

considers such foreign training activities as
 
technology transfer and explicitly warns that

such technology must be modified to fit the exist
ing social, economic, cultural, and technical
 

Conferencia Pan-Africana sobre Rehabilitaci6n y
Conservaci6n de Carreteras en Ghana (Comi
si6n Econ6mica de las Naciones Unidas para el
Africa, 1977). Define el entrenamiento (o educa
ci6n) requerido para tres niveles separados de
personal: (a) alta administraci6n, que requiere
generalmente de un grado universitario; (b) per
sonal supervisor y de administraci6n intermedia, 
que requiere un entrenamiento tecnico general
mente dado en escuelas vocacionales y de se- xix
cundaria tecnica en el campo; y (c) mano de
 
obra especializada, quienes a menudo deben
 
ser entrenados en sus especialidades en un
 
programa gubernamental de entrenamiento.
 

El tercer grupo conforma la audiencia principal para los programas de entrenamiento des
critos en este trabajo. Las actividades de entrenamiento tienen lugar, por lo menos en parte, en
 
un centro o centros formales de entrenamiento y

est~n a cargo de instructores especializados. El
 
entrenamiento regional, esto es, el uso de un 

tien et la refection des routes) au Ghana (United
Nations Economic Commission for Africa, 1977).
On y d6finit la formation (ou l'instruction) requise
Atrois diffdrents niveaux de personnel: (a) la di
rection, qui requiert g6neralement d'un dipl6me
universitaire; (b) les cadres interm6diaires et les
contremaitres, pour lesquels on exige habituel
lement une formation technique g6n6rale 
obtenue dans des 6coles professionnelles ousecondaires techniques du pays; et (c) la 
main-d'oeuvre sp6cialis6e, qui doit souvent 
recevoir une formation dans sa sp~cialisation
d'un programme de I'6tat. 

Le troisi~me groupe fait l'objet principal des 
programmes de formation d6crits dans ce re
cueil. La formation prend place, du mons en 



conditions and traditions of the host country.
The paper contends that the modified 

technology for use in local training programs is 
not readily available on the world market. There-
fore, many developing countries are forced to 
hire foreign consultants to completely redevelop 
training aids and material already available 
elsewhere. A more generous attitude toward the 
sharing of training information between develop-
ing countries and between professional trainers 
would help reduce this continuous reinvention of 
the wheel. 

centro Onico de entrenamiento para varios 
paises, para reducir los gastos generales de 
ciertos servicios de entrenamiento, es recomen-
dado para aquellas actividades de entrena-
miento que son necesarias para un nr~mero re-
ducido de personal especializado de cada pals. 
El trabajo asume que el entrenamiento inicial es-
tard a cargo de personal extranjero hasta que se 
preparen instructores locales de contraparte. 
Considera dichas actividades de entrenamientofor~eo omo detecnloga yranfernciaforcineo como transferencias de tecnologla y 
advierte explfcitamente que debe modificarse 
esa tecnologla para adaptarse a las condicionessociales, econ6micas, cultrales y t~cnicas exis-
tesals tradmicions, dltalsytri6ncas esistir 
tentes ya las tradiciones del pals anfitri6n. 

El trabajo sostiene que la tecnologla modifi-
cada utilizada en programas locales de entre-
namiento no estd disponible f~cilmente en el 
mercado mundial. En consecuencia, muchos 
paises en desarrollo se ven forzados a contratar 
consultores extranjeros para que vuelvan a de-
sarrollar totalmente los medios auxiliares y mate-
rial de entrenamiento que ya existen en otros lu-

partie, dans un ou plusieurs centres sp~ciale-
ment congus Acet effet et sous la conduite 
d'instructeurs professionnels. Pour les activit~s 
de formation qui ne sont requises dans chaque 
pays que pour un petit nombre d'employ~s sp6-
cialis6s, on sugg~re un programme r6gional, 
c'est-',-dire l'utilisation d'un seul centre de for-
mation pour plusieurs pays afin de r~duire les, 
frais. On presume que la formation initiale sera 
donn6e par des 6trangers jusqu'A ce que les 
instructeurs locaux soient pr6par6s. On 
compare ces activit~s de formation venant de 
I'6tranger a un transfert de technologie, et on 
avertit de fagon explicite de ce que cette techno-
logie doit 6tre modifi6e afin de correspondre aux 
conditions sooiales, 6conomiques, culturelles et 
techniques, ainsi qu'aux traditions de chaque 
pays. 

On affirme dans cette communication que la 
technologie modifi~e pour les besoins des pro-

I The text provides a general review of the prob
lems encountered in the implementation of a 
training program in a developing country and 
suggests causes and/or solutions. It also 
suggests that the training of skilled personnel for 
higher-qualified supervisory posts, which isusu
ally a long-term effort, can consist of short 
periods of formal training at a training center in
terspersed with longer periods of on-the-job 
training. 

The second text, Road Maintenance Training
 
- The Work of a SpecialistOrganization, is
 

gares. Una actitud m~s generosa dirigida a 
compartir la informaci6n que existe sobre entre
namiento entre paises en desarrollo y entre ins
tructores especializados, ayudarla a reducir esta 
continua y reiterada invenci6n de la rueda. 

El texto proporciona una revisi6n general de 
los problemas que se encuentran durante la im
plementaci6n de un programe de entrenamiento 

en un palsramde ereamiento 
en un pals en desarrollo y las causasy/o soluciones. Tambidn sugieresugiere que el entrenamiento de personal adiestrado para cargos 
namie de ersal adad par cargos 
supervisores de ms alta calidad, que es generalmente un esfuerzo a largo plazo, puede con

de perlodos cortos de entrenamiento formal en un centro de entrenamiento, entremez
clado con perlodos m~s largos de entrena
miento prdctico en el trabajo. 

El segundo texto, Road Maintenance Training 
-The Work ofa SpecialistOrganization
(Entrenamiento en conservaci6n vial-
El trabajo de una organizaci6n especiali
zada), es otro trabajo presentado en la 

grammes locaux de formation ne peut pas s'ac
qudrir directement sur le marchd mondial. Cest 
pourquoi de nombreux pays en voie de d6ve
loppement sont forces d'engager des experts
conseil 6trangers pour red~velopper enti~re
ment le materiel auxiliaire ainsi que le materiel 
d6j, en usage dans d'autres pays. Une attitude 
plus ouverte entre les pays en voie de d6velop
pement et entre les instructeurs professionnels, 
en ce qui concerne la diffusion de l'information, 
contribuerait Ar~duire cette reinvention conti
nuelle de la roue. 

Le texte passe en revue d'une manibre assez 
g~n~rale les probl~mes qui se posent lors de la 
mise en oeuvre d'un programme de formation 
dans les pays en voig de d~veloppement et 
sugg~re certaines causes et/ou solutions. IIpro-' 
pose 6galement que la formation de personnel 
sp6cialis6 pour occuper des postes de 
contremaitres plus qualifids peut consister, au,



another paper presented at the Pan African Con-
ference on Highway Mairtenance and Rehabili-
tation in Ghana (United Nations Economic 
Commission for Africa, 1977). It describes the 
training services provided to various African 
countries by an organization of professional
trainers. ThE training described involves both 
training centers and TPUs. These training ap-
proaches use experienced foreign personnel as 
instructors while, at the same time, they prepare 
counterpart instructors to continue the training 
program when the training contract expires. 

Conferencia Pan-Africana sobre Conservaci6n y 
Rehabilitati6n de Carreteras en Ghana (Comi-
sibn Econbmica de las Naciones Unidas para el 
Africa, 1977). Describe los servicios de en-
trenamiento proporcionados avarios pafses af-
ricanos por una organizacibn de instructores 
profesionales. El entrenamiento descrito incluye 
tanto los centros de entrenamiento como las un-
idades de producci6n de entrenamiento. Estos 
sistemas de entrenamiento emplean como ins-
tructores a personal extranjero experimentado 
mientras que, al mismo tiempo, preparan ins-
tructores de la contraparte local para continuar 
con el programa cuando termine el contrato de 
entrenamiento. 

El texto delinea los sistemas utilizados por el 
grupo para proyectos de entrenamiento en con-
servaci6n, desde los estudios iniciales hasta su 
implementaci6n y evaluaci6n. Cada proyecto 

lieu du programme de longue haleine habituel, 
de courtes periodes de formation dans un cen-
tre Acet effet, separees par des periodes plus
longues d'apprentissage pratique sur le tas. 

Le second texte, Road Maintenance Training 
-The Work of a Specialist Organization (La 
formation technique pour I'entretien des routes 
- La tache d'un organisme de sp6cialistes), fut 
6galement pr6sent6 Ala Pan African Conference 
on Highway Maintenance and Rehabilitation au 
Ghana (United Nations Economic Commission 
for Africa, 1977). IId6crit les services de 
formation technique offerts aux divers pays 
africains par un organisme d'instructeurs 
professionels. Le programme present6 
comprend des centres de formation ainsi que 
des unites productives de formation. Dans ces 
deux system~s, on emploie du personnel 
6tranger experiment6 comme instructeurs et, en 
m!me temps, on pr6pare des instructeurs 
locaux pour continuer le programme de 
formation AI'expiration du contrat. 

Dans cette communication, on insiste sur la 
participation en groupe aux projets de formation 

The text outlines the group's approach to 
maintenance-training projects from initial survey
through implementation and evaluation. Each 
project begins with a survey of in-country educa
tional and training institutions, productive per
sonnel available, and organizational data of the 
Roads Department -e.g., organizational chart 
and job descriptions, on-hand and proposed
equipment, and current training facilities and 
teaching resources. The survey report relates 
skilled labor needs to available labor skills and 
outlines an operations plan for a training pro

comienza con un estudio de las instituciones 
educacionales y de entrenamiento en el pars, 
personal productivo disponible y gastos de or
ganizaci6n del Departamento de Carreteras- por 
ejemplo, cuadro de organizaci6n y descripci6n 
de la obra, equipo disponible y propuesto, y ac
tuales medios de entrenamiento y recursos de 
enseh'anza. El informe relaciona las necesida
des de mano de obra especializada con la di
ponibilidad de ella y delinea un plan de opera
ciones para un programa de entrenamiento que 
satisfaga esas necesidades. Se prepara enton
ces un informe de la programaci6n final que 
contiene un detallado plan de operaciones. Este 
informe, que incluye horarios, logfstica y presu- xxi 
puesto, Ilega a ser la base de un contrato para
implementar el esfuerzo en entrenamiento. 

La evaluaci6n del proyecto es una actividad 
continua durante todo el perfodo del contrato. 

pour I'entretien, depuis I'tude initiale du terrain 
jusqu'& I'execution et I'6valuation du travail. 
Chaque projet commence par une 6tude des 
instituts d'dducation et de formation du pays, du 
personnel productif disponible, et des informa
tions sur le departement des routes, telles que 
I'organigamme et la description des emplois, le 
materiel disponible et futur, les installations de 
formation actuelles et les ressources pour I'en
seignement. Le compte rendu de cette etude 
compare le besoin de personnel qualifi6 Ala 
main-d'oeuvre actuelle et donne les grandes Ii
gnes d'un plan d'action pour I'elaboration d'un 
programme de fcrmation technique qui permet
trait de satisfaire ce besoin. Un dernier rapport, 
contenant un plan d'action detaill, est alors r6
dig6. IIcomprend programmes, logistique et 
budgets, et devient la base du contrat pour I'ini
tiation d'un effort de formation. 

L'6valuation du projet constitue une t~che 
continue tout au long de la pdriode du contrat. 
Chaque stagiaire est 6valu6 au cours de sa for
mation et aprbs. Les instructeurs en formation 
sont aussi 6values periodiquement afin de d6



gram to satisfy those needs. A final. program-
ming report, which contains a detailed plan of op-
erations, is then prepared. This rw port, including
timetables, logistics, and budget, becomes the 
basis for a contract to implement the training ef-
fort. 

Project evaluation is a continuing activity 
throughout the contract period. Individual 
trainees are evaluated throughout their training
and after their training iscompleted. The coun-
terpart instructors are also evaluated periodically 
to determine when they can replace the foreign
trainers. 

The paper concludes with a section that deals 

Se evalian a los participantes individuales du-
rante su entrenamiento y despu6s de terminar 
su preparaci6n. Tambi6n se evalian peri6dica-
mente a los instructores de la contraparte local 
para determinar el momento en que est6n en 
condiciones de reemplazar a los instructores ex-
tranjeros. 

El trabajo concluye con una secci6n quese 
ocupa de las lecciones aprendidas por la orga-
nizaci6n de entrenamiento durante los diversos 
proyectos y recomienda medidas para hacer 
m~s efectivo el entrenamiento del personal de 

xii conservaci6n vial. Esta evaluaci6n concluye en 
que hay dos diferentes metodologlas de entre-
namiento basadas sea en un centro fijo y
grande de entrenamiento o en unidades m6viles 
de producci6n de entrenamiento. Ello sugiere
de que la mayor parte de los programas futuros 
serA probablemente una combinaci6n de cen-
tros de entrenamiento y de unidades de produ-
cci6n de entrenamiento. 

terminer quand ils peuvent remplacer les ins-
tructeurs 6trangers. 

L'exposd se termine par une section qui traite 
des legons apprises par I'organisme instructeur 
au cours de ses divers projets de formation et 
recommande plusieurs moyens pour augmenter 
I'efficacit6 du programme de formation du per-
sonnel d'entretien des routes. Cette evaluation 
conclut qu'il existe deux methodes differentes 
de formation, I'une basee sur un grand centre 
fixe d'enseignement, I'autre sur des unites pro-
ductives mobiles de formation. Elle suggere que
la plupart des programmes futurs seront proba-
blement une combinaison de centres et d'unit6s 
productives de formation. 

Le troisieme texte, un travail intitul6 Principal
Findings of Training Research (Principales d6-
couvertes de la recherche sur la formation), pr6-
sent6 au Michigan Management Seminar (1978), 

with the lessons learned by the trahing organi
zation during its various training projects and 
recommends ways of making training for road
maintenance personnel more effective. This 
evaluation concludes that there are two distinct 
training methodologies based either on a large,
fixed training certer or on mobile TPUs. It 
suggests that most future programs will likely be 
a combination of training centers and TPUs. 

The third text, Principal Findings of Training 
Research, a paper presented at the Michigan
Management Seminar (1978), discusses the 
training of large decentralized employee forces 
and is limited to trai'iing rather than educational 

El tercer texto, un trabajo titulado Principal
Findings of Training Research (Descubrimientos
principales en investigaci6n de entrenamiento) 
presentado al Seminario sobre Administraci6n 
de Michigan (1978), analiza el entrenamiento de 
grandes grupos de empleados descentralizados 
y estd limitado mds a las necesidades de entre
namiento que a las educacionaies. Sostiene que
s6lo existen dos opciones viables para entrenar 
grandes grupos: (a) entrenar primero a los su
pervisores y dejar que ellos entrenen luego a 
sus empleados, o (b) entrenar directamente a 
los empleados utilizando instructores especia
les. La primera requiere preparar con anticipa
ci6n los materiales para entrenamiento. De ese 
modo, un gran ni~mero de supervisores traba
jando separadamente en varias localidades 
pueden obtener resultados razonablemente uni
formes. 

El trabajo subdivide la funci6n de entrena
miento en tres actividades principales. Lalpri

traite de la formation d'un important groupe d6
centralis6 d'employds et se limite Ala formation 
plut~t qu'6 I'6ducation. IIaffirme qu'il n'existe 
que deux options valables pour instruire d'im
portants groupes: (a) former d'abord les 
contremaitres et les laisser instruire leurs em
ployes, ou (b) former directement les employ6s 
en utilisant des instructe~rs speciaux. Pour la 
premiere methode un mat6riel didactique tout 
prepare est necessaire. Ainsi, de nombreux 
contremaitres travaillant inddpendamment Adi
vers endroits peuvent obtenir des resulItats as
sez uniformes. 

Dans cet expose, la fonction de formation est 
subdivisee en trois activites principales. La pre
miere, developpement de methodes et syst6
mes, comprend la definition des methodes de 
travail et des systemes d'administration stan
dards Aenseigner. Ceux-ci doivent 6tre deter
min6s par les fonctionnaires du departement 



needs. It contends that only two viable options! 
for training large groups exist: (a) train the 
supen'3ors first and let them train their em-
ployees, or (b) train the employees directly by 
using special instructors. The first method re-
quires that the training materials be prepack-
aged. Thus, large numbers of supervisorswork-
ing separately in various locations can obtain 
reasonably uniform training results. 

The paper subdivides the training function into 
three major activities. The first, methods and sys- , 
tems development, involves the determination of 
the standard work methods and management 
systems to be taught. These must be decided 
by the operating officials of the highway depart-
ment who are accountable for completing work 
loads within given time frames and approved 
budgets. Otherwise, the training will not be 
properly focused on the desired results. 

mera, desarrollo de m~todos y sistemas, involu-
cra la determinaci6n de los m~todos normales 
de trabajo y de los sistemas administrativos que 
se enseharn. Estos deben ser definidos por los 
funcionarios operativos del departamento de ca-
rreteras, que tienen la responsabilidad de com-
pletar las cargas de trabajo dentro de Ifmites de 
tiempo dados y presupuestos aprobados. De no 
ser asf, el entrenamiento no estarcl centrado 
adecuadamente para obtener los resultados de-
seados. 

La segunda actividad, diseho y producci6n 
del curso es ejecutada mejor por especialistas 
en entrenamiento que conocen las interiorida-
des de las tdcnicas de entrenamiento. Debe 

des routes responsables de la r~alisation d'un 
certain volume de travail en un certain temps et 
dansles limites du budget. Sans quoi, la forma-
tion ne pourra 8tre centr6e correctement sur les 
r6sultats ddsir6s. 

La'seconde activit6, conception et production 
du cours, est du ressort de sp~cialistes en for-
mation technique, qui connaissent la complexitd 
des techniques de formation. Ils devraient pou-
voir concevoir et 6laborer les cours sans-inter-
vention des fonctionnaires. L'apport de ces der-
niers 6 cette activitd devrait se limiter aux consi- 
d6rations de politique et de priorit6 sans entrer 
dans les techniques de formation.
• Les fonctionnaires responsables ou des 

instructeurs specialis6s, tels q0e des op6rateurs 
de mat6riel lourd instruits et experiment~s, se 
chargeraient de la troisi~me activit6, la mise en 
oeuvre du programme. Aprbs avoir approuv6 les 
cours et plans d'6tudes pr~sent6s par les 

The cecond activity, course design and pro
duction, is best carried out by training specialists 
who are knowledgeable about the intricacies of 
training techniques. These specialists should be 
allowed to develop the course design and pro
duction activities with no interference from the 
operating officials. The latter's input to this activity 
should be limited to policy and priority consid
erations rather than training techniques. 

The third activity, training implementation, 
should be carried out by the operating officials 
or by specialized instructors, e.g., experienced, 
trained equipment operators. After the super
visors have approved the draft courses and cur
riculums prepared by the training specialists, 
they (a) should determine individual training 
needs; (b) should schedule and, whenever pos
sible, should conduct the training; and (c) 
should evaluate performance results. This 

permitirse que estos especialistas desarrollen 
las actividades de diserio y producci6n del 
curso, sin interferencias de los funcionarios ope
rativos. La 6ltima entrada a esta actividad de
berd estar limitada a consideraciones de politica 
y prioridades mds que a las t~cnicas de entre
namiento. 

La tercera actividad, implementaci6n del en- xxiii 
trenamiento, debe estar a cargo de los funciona
rios operativos o de instructores especializados; 
por ejemplo, operadores de equipo experimen
tados y entrenados. Luego de que los supervi
sores han aprobado los borradores de los cur
sos y los planes de estudios preparados por los 
especialistas en entrenamiento, deben (a) de

sp~cialistes en formation technique, ils doivent: 
(a) d6finir la formation n6cessaire Achaque 
individu; (b) programmer et, dans la mesure du 
possible, diriger la formation; et (c) 6valuer les 
r~sultats. Cette m~thode donne aux 
responsables le contr6le d'un instrument de 
direction qui leur est n6cessaire pour remplir les 
conditions de volume de travail, de temps et de 
budget sous lesquelles ils doivent op6rer. 

Cet expos6 indique que le succ~s de la 
formation en tant que systbme qui emploie des 
programmes tout prepards et des contremaitres 
comme instructeurs, est dO ideux raisons. 
Premi~rement, ayant particip6 au 
d6veloppement du programme les 
contremaltres le d~fendront; ils peuvent decider 
de former les employ~s qui en ont besoin 
lorsque c'est n6cessaire, quand le volume de 
travail le permet, et lorsque les t~ches se 
rapportent aux m~thodes enseign~es. 



method gives the responsible parties control of a 
management tool that they need in order to effi-
ciently meet the work load, time, and budget re-
quirements under which they must operate.

The paper indicates that the systems ap-
proach, which uses packaged training programs
and supervisors as instructors, is successful for 
two reasons. First, the operating supervisors will 
support the training program because they were 
instrumental in developing it, they can schedule 
training for employees requiring it when 
needed, when work loads will permit it, and 
then they can follow up the training with proper
work assignments. Second, the trainees will be,
much more serious about training if it is con-

terminar las necesidades de entrenamiento indi-
vidual; (b) programar, y siempre que sea posi-
ble, conducir el entrenamiento; y (c) evaluar los 
resultados de la actuaci6n. Este m6todo da a las 
partes responsables el control de una herra-
mienta administrativa que necesitan para satis-
facer de manera eficiente la carga de trabajo, el 
tiempo y los requerimientos presupuestales bajo
los cuales debe operar. 

El trabajo indica que los sistemas que usan 
programas de entrenamiento previamente pre-

XIV parados y emplean a supervisores como instruc-
tores tienen 6xito por dos razones. Primero, los 
supervisores de servicio apoyardn el programa
de entrenamiento debido a que participaron en 
su desarrollo; pueden programar el entrena-
miento de los empleados que lo necesitan, 
cuando lo necesitan, cuando lo permitan las 
cargas de trabajo, y cuando puedan seguir el 
entrenamiento con las asignaciones adecuadas 
de trabajo. Segundo, los participantes tomardn 

Deuxi~mement, les stagiaires prendront le 
programme beaucoup plus au sdrieux s'il est 
donn6 par leur contremaltre plut6t que par
quelqu'un d'autre. 

_En conclusion, bien que les contremaltres 
soient souvent des 6ducateurs m6diocres, ils 
font cependant de bons instructeurs si on d6finit 
clairement leur r6le, si on leur fournit le mat6riel 
didactique, et Acondition d'avoir 6 bien 
prdpar6s pour ce rle. 

Les principes 6noncds dans cette 
communication sont incorpor6s au programme,
de formation d6crit dans le texte suivant. 

Le quatri~me texte est extrait de Training
Support Services (Services d'aide Ala formation 
technique, Direktorat Jenderal Bina Marga,
Gouvernement d'Indon6sie, 1975). C'est le , 
rapport final d'un projet entrepris par le 

ducted by their supervisors rather than by 
someone else. 

The paper concludes that, although operating
supervisors generally make poor educators, they 
can make good instructors. This can be accom
plished, though, only if the instructor role is 
properly defined, if instructor materials are 
provided, and if instructional training is 
provided.

The principles described in this paper are,in
corporated into the training program described 
in the next text. 

The fourth text is excerpted from Training
Support Services (Direktorat Jenderal Bina 
Marga, Government of Indonesia, 1975). It isthe, 

mds en serio el entrenamiento si dste estA a 
cargo de sus supervisores en lugar de otras 
personas.

El trabajo concluye indicando que aunque los 
supervisores de servicio son por lo general po
bres educadores, pueden Ilegar a ser buenos 
instructores. Y6sto s6lo puede lograrse si se de
fine apropiadamente el rol del instructor y se 
proporcionan los materiales de instrucci6n y el 
respectivo entrenamiento instructivo. 

Los principios descritos en este trabajo se in
corporan al programa de entrenamiento descri
tos en el siguiente texto. 

El cuarto te~to ha sido extractado de Training
SupportServices (Servicios de apoyo al entre
namiento) (Direktorat Jenderal Bina Marga, Go
vierno de Indonesia, 1975). Es el informe final de 
un proyecto ejecutado por el Govierno de Indo-. 
nesia y dos grupos consultores - Roy Jorgensen
Associates, Inc., y BCEOM (Bureau Central pour
les Equipements d'Outre-Mer)-para 

Gouvernement Indon6sien et par deux groupes
d'experts conseil -Roy Jorgensen Associates,
Inc., et le Bureau Central pour les Equipements
d'Outre-Mer (BCEOM)-pour d~velopper un 
programme de formation destin6 au personnel
routier employ6 au niveau national et au niveau 
provincial. 

Le programme de formation technique
considbre les organismes routiers actuels de 
Bina Marga et les d6partements provinciaux des 
travaux publics comme responsabies de 
l'op6ration du r6seau, des m~thodes de travail,
de Iademande de maind'oeuvre, des systbmes
de gestion, et de la formation des employds.
Une unitd centrale de formation ABina Marga 
est chargde de la conception et de la production
des programmes. L'objectif principal du projet,
objet de ce rapport, dtait de former un groupe 



final report of a project undertaken by the In-
donesian government and two consultant 
groups- Roy Jorgensen Associates, Inc., and 
Bureau Central pour les Equipements
d'Outre-Mer (BCEOM) - to develop a training 
program for highway personnel employed at both 
the national and the provincial levels. 

The training program places responsibility for 
highway operations, work methods, workman-
ship requirements, management systems, and
actual employee training in the operating or-
ganization of Bina Marga and the provincial pub-
lic works departments. It places responsibility for 
designing and producing training programs in a 
central training unit in Bina Marga. The principal
objective of the project reported on was to de-
velop a central training unit staff capable of de-
signing and producing training programs and to 
develop provincial training officers capable of 
implementing the resulting programs. 

desarrollar un programa de entrenamiento para
el personal de carreteras empleado tanto a nivel 
nacional como provincial.

El programa de entrenamiento responsabiliza 
a las organizaciones operativas de Bina Marga y
de los departamentos provinciales de obras p6-
biclas, por las operaciones viales, m6todos de 
trabajo, necesidades de mano de obra especia-
lizada, sistemas administrativos y entrenamiento 

efectivo de los empleados. Establece la respon-

sabilidad para disehar y producir programas de 

entrenaniento en una unidad central de entre-

namiento ubicada en Bina Marga. El objetivo

principal del proyecto materia del informe fue 

desarrollar al personal de una unidad central de 

entrenamiento capaz de diserhar y producir pro-

gramas de entrenamiento y desarrollar funciona-

rios de entrenamiento provincial capaces de 

implementar los programas resultantes. 


En este programa, un panel tecnico que re-

central de spdcialistes en formation technique,
qui puissent concevoir et 6laborer les 
programmes d'apprentissage, ainsi que des 
fonctionnaires provinciaux capables de mettre 
en oeuvre les programmes r6sultants. 

Au cours de ce projet, une commission 
technique representant le conseil 
d'administration en fonction c Bina Marga
d6veloppa des m~thodes et conditions de travail 
standards. Les contremaitres presents aux 
conseils d'administration de Birna Marga et aux 
d~partements provinciaux des travaux publics
dirigent la formation technique. Ils ne sont 
sens6s utiliser les cours que lorsque cela 

Inthis program, a technical panel represent
ing the operating directorates of Bina Marga de
veloped standard work methods and require
ments. The operating supervisors in the Bina
 
Marga directorates and the provincial public

works departments conduct the training. The
 
supervisors are expected to use the.courses
 
only when they would obtain better work
performance results, or faster results. 

Standard engineering practices developed in
other countries and training courses available
 
from other highway agencies were used as
 
guides for developing work methods. These
 
were altered as necessary to recognize equip
ment limitations in Indonesia or local materials 
availability. Work methods were defined in two
forms: (a) Course Designs, whenever standard 
practices elsewhere were adopted with only
minor changes; and (b) Road Notes (recom
niended engineerirg practices), whenever it was 

presentaba a Ia direcci6n operativa de Bina 
Marga desarroll6 los m6todos y requerimientos
normales de trabajo. Los supervisores operati
vos de las direcciones de Bina Marga y de los
 
departamentos provinciales de obras problicas

conducen el entrenamiento. Se espera que los

supervisores usen s6Io los cursos cuando ob
tengan mejores resultados en la ejecuci6n de
 
los trabajos, o resultados m~s ripidos. "
 

Los m6todos normales de ingenierfa desarro-
Ilados en otros paises y los cursos de entrena
miento disponibles en otros organismos de
 
carreteras fueron utilizados como gulas para

desarrollar los m6todos de trabajo empleados.

Estos fueron alterados lo suficiente para tomar
 
en cuenta las limitaciones de equipo en Indone
sia o la disponibilidad de materiales locales. Se
 
definieron de dob maneras los m6todos de tra
bajo: (a) DiseMos de cursos siempre que se
 
adoptaron metodos normales de otros lugares. 
 :
 

permet d'ameliorer les r6sultats ou d'augmenter
le rendement du travail. 

Des m6thodes de construction standards 
d6velopp~es AI'6tranger et les cours de 
formation technique d'autres organismes
routiers servirent de guide A l'aboration des 
methodes de travail. Celles-ci furent modifides 
en tenant compte des limitations de materiel en 
Indon~sie, ainsi que des mat6riaux locaux 
disponibles. On d6finit deux sortes de 
m6thodes: (a) Elaboration de Cours, Iorsque des 
m~thodes standards 6trangbres dtaient 
adoptises avec seulement quelques
changements peu importants; et (b) Notes de 



necessary to create original work methods or to 
make radical changes inpractices elsewhere. 

Courses are designed in series td prevent 
duplication. The subject matter of most courses 
is limited to single work assignments. Therefore, 
most employees can take the training they need 
without taking unnecessary courses. Various 
combinations of courses can be put together for 
training different types of crews. 

The text presents adetailed review.-i of the train-
ing organization, work-methods development, 
training-course production, and program im-
plementation of one of the largest training objec-
tives ever attempted - 40,000 persons em-
ployed by 27 separate government agencies. 

con s6lo menores cambios; y (b) Anotaciones 
viales (prdcticas recomendadas de ingenieria), 
siempre que fueran necesarias para crear m6-
todos originales de trabajo o hacer cambios ra-
dicales en los sistemas usados en otros lugares. 

Se disefiaron los cursos en serie para evitar 
duplicidad. El tema de la mayoria de los cursos 
estc limitado a asignaciones individuales de tra-
bajo. En consecuencia, la mayorla de los em-
pleados pueden adquirir el entrenamiento que 

XXVi necesitan sin tomar cursos innecesarios. Se 
pueden reunir varias combinaciones de cursos 
para entrenar a diferentes tipos de cuadrillas. 

El texto presenta una revisi6n detallada de Ia 
organizaci6n de entrenamiento, desarrollo d, 
m6todos de trabajo, producci6n de cursos de 
entrenamiento, e implementaci6n del programa 
de uno de los mayores objetivos de entrena-
miento jamds intentado-40.000 personas em-
pleadas por 27 organismos gubernamentales 
separados. 

Route (mdthodes de construction conseilldes), 
lorqu'il a 6t ndcessaire de crder des m6thodes 
de travail originales ou d'effectuer des 
changements radicaux dans les m6thodes 
dtrang6res. 

Les cours sont congus en srie, de manibre A 
6viter les rdp~titions. Le sujet de la plupart des 
cours est limit6 Aune seule tache. Des Iors, les 
employ6s peuvent suivre la formation dont ils ont 
besoin sans prendre de cours inutiles. Les cours 
peuvent 6tre combin6s de plusieurs fagons, et 
servent ainsi Ala formation du personnel de dif-
fdrentes 6quipes. 

Dans cette 6tude on pr~sente un examen d6-
taill de l'organisation de 'enseignement, du 
d6veloppement des mthodes de travail, de 
I'dlaboration des cours, et de la mise en oeuvre 

The fifth text, Methods Employed InConduct
ing a Training Needs Study in a Maintenance 
Division of a State Highway Department, ap
peared in Highway Research Record 241 
(Highway Research Board, 1968). It presents a 
technique that can be used to identify the train
ing needs of highway-maintenance super/ sors 
and to develop a plan for training those super
visors. Similar techniques can be used for other 
highway-employee categories. 

The text describes the analysis of the work re
quirements for maintenance supervisors. The 
work issubdivided into job elements, which are 
definable segments of the work performed, and 
job element tasks, which are units of work per-

El quinto texto, Methods Employed in Con
ductinga Training Needs Studyin a Mainte
nance Division of a State Highway Department 
(Mtodos empleados para conducir un estudio 
de necesidades de entrenamiento en una divi
si6n de conservaci6n de un departamento es
tatal de carreteras), aparece en Highway Re
search Record 241 (Highway Research Board, 
1968). Presenta una tcnica que puede ser 
utilizada para identificar las necesidades de en
trenamiento de los supervisores de conserva
ci6n vial y desarrollar un plan para entrenar a 
dichos supervisores. Se pueden emplear t6c
nicas similares para otras categorfas de 
empleados de carreteras. 

El texto describe el anAlisis de los re
querimientos de trabajo para los supervisores 
de conservaci6n. La obra estd subdividida en 
elementos de trabajo que son segmentos defi
nibles del trabajo ejecutado y, en tareas de 
elementos de trabajo, que son unidades de 

du programme pour 'un des plus grands projets 
jamais entrepris-40.000 personnes employdes 
par 27 agences gouvernementales diffdrentes. 

Le cinqui~me texte, Methods Employed in 
Conductinga Training Needs Studyin a Mainte
nance Division of a State Highway Department 
(Mthodes employees pour 1'6tude de la forma
tion n6cessaire dans une division d'entretien 
d'un d~partement routier d'un Etat), a 6t6 publi6 
dans Highway Research Record 241 (Highway 
Research Board, 1968). IIprdsente une techni
que applicable pour ddterminer la formation n& 
cessaire aux contremaitres pour I'entretien des 
routes, et pour d6velopper un plan ayant pour 
but de pourvoir &ce besoin. Des techniques 
semblables peuvent s'appliquer 6 d'autres ca
t6gories d'employ6s routiers. 



formed in connection with a job element. Each 
task requires the knowledge and ability for its 
performance, and some tasks require skill, i.e., 
an exceptional ability with tools or equipment.
KSA requirements for each task are identified, 
defined, and classified. The total series of KSA 
combinations contains all of the KSAs required
to accomplish all of the work being investigated,
regardless of the number of persons, levels of 
authority, or number of organizational units in-
volved. 

Individual and potential supervisors are then 
selected at random to represent, as samples,
the personnel included in the described 
training-needs survey. Tests, evaluations, and 
appraisals are used to determine the extent to 
which the sample individuals possess the KSAs 
needed to perform their assignments. The re-
sults are projected to obtain indications of the 
training needs of the personnel represented by
the samples. The identified training needs con-

trabajo ejecutadas en conexi6n con un elemento 
de trabajo. Cada tarea requiere de conocimiento 
y capacidad para ejecutarla, y algunas tareas 
requieren destreza, esto es, una habilidad-ex-
cepcional con las herramientas y con el equipo.
Se identifican, definen, y clasifican los re-
querimientos de CDH para cada tarea. La serie 
total de combinaciones de CDH contiene todos 
los CDH requeridos para Ilevar a cabo todo el 
trabajo bajo investigaci6n, sin tomar en cuenta 
el n~mero de personas, los niveles de autoridad, 
o el nimero de unidades organizativas involuc-
radas. 

Se seleccionan entonces al azar a individuos 

Dans cette publication, on analyse le travail 
requis des contremaitres pour I'entretien, travail 
qui est subdivis6 en plusieurs 616ments dMfinis 
comme des segments d6termin6s de travail A 
r6aliser et en plusieurs tches au sein de cha-
que 616ment, ou unit6s de travail ayant rapport A 
un 616ment. L'ex6cution de chaque tdche exige
certaines connaissances et capacit~s, et, dans 
certains cas, de I'habilet6, comme par exemple 
pour le maniement d'outils ou du materiel. Les 
KSA requises pour chaque tAche sont identi-
fies, d~finies et classifi~es. La s~rie complete
des combinaisons de KSA contient toutes les 
KSA n~cessaires pour accomplir tout le travail 
sous 6tude, ind6pendamment du nombre de 
personnes, des niveaux d'autorit6, ou du nom-
bre d'unit~s organisationnelles impliqu~es.

Plusieurs contremaitres actuels et futurs sont 
ensuite choisis au hasard afin d'obtenir un 

stitute one set of principal data needed to plan 
an overall training program.

Other data needed are those that reflect the 
characteristics and attitudes of the persons to 
be trained. These data include (a) the age, edu
cation, and experience distributions of em
ployees; (b) the relative capacities of employees
to absorb training; (c) the prevailing attitudes of 
employees toward training; and (d) the geo
graphic locations of employees. The final 
characteristics that influence the design of the 
training materials are the turnover and force
expansion rates. 

The objective of training is to develop the em
ployee's performance capabilities to the level 
required to do the work. The development of a 
plan for training involves (a) summarizations of 
the data described above, (b) analysis and in
terpretation of the summarized data, and (c)
preparation of a framework of policies, specifi
cations, and organizational relations for training. 

y supervisores potenciales para representar, 
como muestras, al personal inclufdo en el es
tudio de necesidades de entrenamiento de
scrito. Las pruebas, evaluaciones, y ap
reciaciones se emplean para determinar el 
grado de CDH que los individuos seleccionados 
como muestras poseen para Ilevar a cabo sus 
funciones. Se proyectan los resultados a fin de 
tener una indicaci6n de las necesidades de en
trenamiento del personal representado por las 
muestras. Las necesidades de entrenamiento 
identificadas constituyen en juego de la infor
maci6n principal requerida para planificar un
 
programa integral de entrenamiento.
 

6chantillonnage du personnel considdr6 dans
 
I'enqudte sur le besoin de formation. Au moyen

de tests, 6valuations et estimations, on d6ter
mine jusqu'A quel point les individus selection
n6s poss6dent les KSA n~cessaires pour r~ali
ser leur travail. Les r6sultats sont projet6s dans 
le but d'obtenir certaines indications sur la for
mation n~cessaire au personnel repr~sent6 par
I'6chantillon. Les besoins indiqu~s constituent 
une partie importante de l'information n6cessaire 
pour dlaborer un programme g~n6ral de forma
tion. 

IIest 6galement n~cessaire de r6unir I'infor
mation qui reflbte les caract~ristiques et I'atti
tude des personnes qui recevront une formation. 
Ces donndes incluent: (a) la distribution d'age,
du niveau d'instruction, et d'exp6rience entre les 
employ6s; (b) la capacit6 relative des employ~s
Aabsorber la formation; (c) I'attitude pr6domi-. 



Th, text evaluates all of these factors. 
The sixth text is excerpted from Managing 

Highway Maintenance in Virginia, which is 
Part IVof the final report of the Virginia Mainte-
nance Study (Virginia Department of Highways, 
1966). Itdescribes the development of a 
performance-oriented training program for use 
by line supervisors in training their employees, 
This type of program attempts to develop train-
ing activities to rectify specific performance 
problems. Because the training is task-oriented, 
training needs are determined by (a) isolating 
the specific causes of substandard perfor-
mance, (b) classifying the problems as repre-
senting a training need or subject to a less-
expensive management solution, (c) identifying 
those employees who need training, and (d) 
identifying developmental training needs as well 
as specific problem-oriented needs. Case 

Otra informaci6n necesaria es aquella que re-
fleja las caracterfsticas y actitudes de las per-
sonas a entrenar. Esta informaci6n incluye (a) la 
distribuci6n de los empleados por edad, educa-
ci6n y experiencia; (b) las capacidades relativas 
de los empleados para absorber el en-
trenamiento; (c) las actitudes prevalecientes de 

ii los empleados hacia el entrenamiento; y (d) las 
ubicaciones geogrdficas de los empleados. Las 
caracterfsticas finales que influencian el disefio 
de los materiales de entrenamiento son las tasas 
de rendimiento y de expansi6n de energfa. 

El objetivo del entrenamiento es desarrollar la 
capacidad de ejecuci6n del empleado al nivel 
requerido para hacer el trabajo. El desarrollo de 
un plan para entrenamiento comprende (a) re-
sumen de la informaci6n descrita anteriormente, 
(b) an~lisis e interpretaci6n de la informaci6n re-
sumida, y (c) preparaci6n de un marco de 
politicas, especificaciones y relaciones or-
ganizativas para entrenamiento. El texto evalt~a 
todos estos factores. 

El sexto texto ha sido extractado de Manag-

nante des employ6s envers un programme de 
formation; et (d) leur disposition gdographique. 
Enfin, les derni~res caract6ristiques qui influen-
cent I'6lection du mat6riel de formation sont le 
taux de d6fection ou d'expansion de la main-
d'oeuvre. 

Un programme de formation vise c.d6velop-
per les capacit6s des employ6s jusqu'au niveau 
n~cessaire pour r6aliser correctement leur tra-
vail. Son dlaboration requiert: (a) un r6sum6 de 
l'information d~crite ci-dessus; (b) I'analyse et 
l'interpr6tation de ce rdsum6; et (c) la prdpara-

examples are used to illustrate each considera
tion. 

The development of training materials specif
ically related to a defined problem includes (a) 
developing the subject matter, i.e., gathering the 
information needed for the preparation of mate
rials; (b)selecting the training method to be 
used; and (c) developing the actual training ma
terials, including text and illustrations, in a form 
suitable for use by line personnel. Materials re
lated to the basic KSAs needed to perform the 
work, i.e., mathematics, record keeping, and 
safety requirements, are included in the specific 
training areas in the described performance
oriented training programs. This material would 
normally be included as a separate training ac
tivity in a training program that is subject
matter-oriented. 

The text draws these conclusions about the 

ing Highway Maintenance in Virginia (Adminis
trando la conservaci6n vial en Virginia), que es 
la parte IVdel informe final del Virginia Mainte
nance Study (Departamento de Carreteras de 
Virginia, 1966). Describe el desarrollo de un 
programa de entrenamiento orientado a la eje
cuci6n a ser utilizado por los supervisores de 
Ifnea para el entrenamiento de sus empleados. 
Este tipo de programa intenta desarrollar activi
dades de entrenamiento para rectificar proble
mas especificos de ejecuci6n. Debido a que el 
entrenamiento estc orientado a las tareas, se de
terminan las necesidades de entrenamiento (a) 
aislando las causas espec(ficas de rendimientos 
subnormales, (b) clasificando los problemas 
como que representaei una necesidad de entre
namiento osujetas a una soluci6n administrativa 
costosa, (c) identificc ndo a los empleados que 
necesitan entrenamiento, y (d) identificando las 
necesidades orientadas a problemas especfi
cos. Se emplean ejemplos tipicos para ilustrar 
cada caso. 

El desarrollo de materiales de entrenamiento 

tion d'un syst~me de r~glements, specifications 
et relations organisationnelles pour la formation. 
Le texte en question 6value tous ces facteurs. 

Le sixi~me texte est extrait de Managing 
Highway Maintenance in Virginia (Administration 
de I'entretien des routes en Virginie), IV6"m Partie 
du rapport final de la Virginia Maintenance Study 
(Etude sur 'entretien des routes en Virginie, Vir
ginia Department of Highways, 1966). IId~crit la 
preparation d'un programme de formation bas6 
sur la r~alisation du travail, AI'usage des 
contremaltres qui instruisent leurs employ6s. Ce 



use of training materials developed inthis pro-, 
gram. 

1. Needed practical information provided in 
usable form enables line supervisors to become 
satisfactory instructors, 

2. Each supervisor must be trained and moti-
vaied by his immediate supervisor before he can 
train and motivate his subordinates, 

3. Many maintenance employees have diffi-
culty with the manipulation of numbers. 

4. Better participation isobtained when the 
group of trainees is small and knows each other. 

5. Systematic and thorough pre-training and 
preparation of instructors is imperative, regard-
less of the level or degree of informality with 
which the training is conducted. 

Although the training program described in 
this text is problem-oriented, the basic develop-
mental steps and case studies presented con-

relacionados especIficamente aun problema 
definido incluye (a) desarrollo del tema en estu-
dio, por ejemplo, recolecci6n de la informaci6n 
necesaria para la preparaci6n de los materiales; 
(b)selecci6n del metodo de entrenamiento a uti-
lizar; y (c) desarrollo de los materiales de entre-
namiento propiamente dichos, incluyendo textos 
e ilustraciones, en una manera conveniente para 
su empleo por el personal de Ifnea. Los materia-
les relacionados con los CDH b~sicos requeri-
dos para ejecutar el trabajo, 6sto es, matemiti-
cas, archivo y requerimientos de seguridad, 
estdn incluldos en las .reas especficas de en-
trenamiento de los programas descritos de en-
trenamiento orientado a la ejecuci6n. Este mate-
rial deber. estar inclufdo normalmente como 
una actividad separada de entrenamiento en un 
programa de entrenamiento orientado a un de-
terminado tema. 

genre de programme a pour but de fournir un 
apprentissage qui rectifie certains problemes 
sp6cifiques dans I'ex6cution des t.ches. Etant 
donn6 que la formation se rapporte directement 
au travail, pour determiner quel enseignement 
est n6cessaire, (a) on isole les causes specifi-
ques d'un travail mediocre, (b) on classifie les 
problemes selon qu'ils requierent un effort de 
formation ou qu'ils peuvent 6tre resolus par un 
moyen moins coOteux, (c) on determine quels 
employ6s ont besoin d'un apprentissage, et (d) 
on identifie quel enseignement servira &d6ve-
lopper les connaissances et lequel traitera direc-
tement des problbmes specifiques. Des exem-
pies r6els servent Aillustrer chaque cas. 

L'61aboration d'un materiel didactique en rela-

tain the same basic principles involved in 
preparing a subject-matter-oriented training 
program. The relation between the subject
matter specialist (the operating official) and the 
training specialist is the same. The principles 
that the production supervisors maintain control 
of training activities and that downward training 
occur through supervisory levels also remain the 
same. The major difference between problem
oriented and subject-matter-oriented training 
programs is the inclusion of some basic KSA in
formation in perfcmance-oriented training rather 
than a consideration of basic KSAs as prerequi
site training, which isnormally the case in 
subject-matter-oriented training. 

The seventh text isexcerpted from the Hand
book on Trainingfor Road Departments (Na
tional Association of County Engineers, Training 
Guide Series, 1974). It is addressed to the head 

El texto deduce las siguientes conclusiones 
sobre el uso de materiales de entrenamiento. 
desarrollados en este programa. 

1. La informaci6n prdctica necesaria propor
cionada en forma utilizable permite que los su
pervisores de llnea Ileguen a ser instructores sa
tisfactorios. 

2. Cada supervisor debe estar entrenado y xxix 
motivado por su supervisor inmediato antes de 
que pueda entrenar y motivar a sus subordina
dos. 

3. Muchos empleados de conservaci6n tie
nen dificultades con el manejo de nimeros. 

4. Se obtiene una mejor participaci6n cuando 
el grupo de participantes es pequeflo y se co
nocen entre ellos. 

5. Es imperativo el entrenamiento previo y la, 
preparaci6n sistemdtica e integral de los instruc
tores, sin tomar en cuenta el nivel ogrado de in

tion directe avec un certain problme 
comprend: (a) le developpement du sujet 6tu
di, par exemple en reunissant l'information n6
cessaire Ala preparation du materiel; (b) le 
choix de la m6thode de formation Aappliquer; et 
(c) la preparation du materiel didactique final, y 
compris les textes et illustrations, sous une 
forme facilement utilisable par le personnel. Le 
materiel ayant rapport aux KSA de base n6ces
saires pour realiser le travail, par exemple les / 
mathematiques, tenue des comptes rendus, et 
les normes de s6curitd, est inclus dans chaque 
branche des programmes portant sur le travail 
rdalis6. Dans un programme base sur un sujet 
d6termin6, cette matiLre serait normalement 
consid6ree comme une branche s6par6e. 



of a state, city, town, or county road department 
and presents information about employee train-
ing to increase productivity and efficiency. The 
previous selected texts treat training in the for-
mal context by using specialists in work 
methods and training techniques to develop 
training programs. However, this text treats train-
ing as a personnel management tool to be used 
by a responsible supervisor. The techniques are 
basically the same as those used inthe previous 
texts, but the training program operates on a 
smaller scale. Although some of the steps are 
less formal than those previously described, the 
text is included in Compendium 14 to show that 
training is aviable management tool for a small 
road organization with a limited budget and a 
minimum of outside expertise. This text exam-
ines the reasoning, planning, and execution of a 
training program from the viewpoint of an indi-

formalidad con que se conduce el entrena-
miento. 

Aunque el programa de entrenamiento des-
crito en este texto es orientado al problema, los 
pasos bdsicos de desarrollo y los estudios tfpi-
cos presentados contienen los mismos princi-

xx pios b~sicos involucrados en la preparaci6n de 
un programa de entrenamiento orientado a un 
aspecto definido. La relaci6n entre los especia-
listas en determinados aspectos (el funcionario 
operativo) y el especialista en entrenamiento es 
la misma. Los principios de que los supervisores 
de producci6n mantienen el control de las acti- 
vidades de entrenamiento y de que ocurre una 
disminuci6n del nivel de entrenamiento a traves 
de los niveles de supervisi6n, tambien perma-
necen iguales. La principal diferencia entre los 
programas de entrenamiento orientados a un 

Le texte tire les conclusions suivantes sur 
I'usage du materiel didactique obtenu dans ce 
programme.. 

1. Les informations pratiques utiles qui sont 
pr6sent6es de fagon claire permettent aux : 
contremaitres de se transformer en de bons ins-
tructeurs. 

2. Chaque contremaitre doit 6tre form6 et mo-
tivd par son superieur immediat avant de pou-
voir former et motiver ses subalternes. 

3. De nombreux employ6s 6 I'entretien des 
routes 6prouvent des difficultes c manipuler des 
chiffres. 

4. On obtient une meilleure participation lors-
que le groupe de stagiaires est r6duit et lors-
qu'ils se connaissent I'un I'autre. 

vidual supervisor and is,therefore, a much more 
personal and less formidable presentation. 

The eighth text, Trainer's Guide (National As
sociation of County Engineers, Training Guide 
Series, 1974), isdesigned to accompany the 
previous text. While that text provides the road 
department head with information about training 
for foremen and crews, the Trainer's Guide of
fers information for the trainer on how to train 
foremen and crews. It can serve professional 
trainers in the preparation of training programs 
or in the presentation of training sessions at a 
training center, as well as supervisors training 
their own crews. 

The text divides the training activity into three 
phases. The first phase is advanced planning, 
which gives the trainer a chance to review mate
rial and to revise the training program as 
needed. This phase also includes making ar

problema y los orientados aun tema es la inclu
si6n de alguna informaci6n CDH basica en el " 
entrenamiento orientado a la ejecuci6n, en lugar 
de considerar los CDH b~sicos como un prere
quisito de entrenamiento, que es normalmente el 
caso en un entrenamiento orientado aun deter
minado aspecto.

El s~ptimo texto ha sido extractado del Hand
book on Training for Road Departments (Manual 
de entrenamiento para departamentos de carre
teras) (National Association of County Engi
neers, Training Guide Series, 1974). Estd diri
gido a los jefes del departamento vial del es
tado, de la ciudad, del pueblo o de la provincia 
y presenta informaci6n sobre entrenamiento de 
los empleados para aurnentar la productividad y 
eficiencia. Los textos seleccionados previa
mente tratan el entrenamiento en su contexto 

5. IIest absolument necessaire de former et 
de preparer prealablement les instructeurs, de 
fagon systematique et consciencieuse, quel que 
soit le niveau ou le degrd de formalisme des 
cours qu'ils seront appeles Adonner. 

Meme si le programme de formation decrit 
dans cette etude se rapporte directement aux.. 
problemes, le developpement de base et les 
exemples pratiques presentss contiennent les 
memes principes fondamentaux qu'un pro
gramme de formation base sur un sujet deter
mine. La relation entre le sp~cialiste de la ma
tibre 6tudiee (le fonctionnaire responsable) et 
'expert en formation technique est la meme. 
Restent 6galement semblables les principes se-
Ion lesquels les contremaltres maintienent les 



rangements for training aids and materials. The 
second phase, preparing for training, involves 
learning the names, work assignments, and cur-
rent skills and areas of strength and weakness of 
each trainee, i.e., knowing each trainee as an 
individual. The third phase is the actual training,
which basically consists of covering the topic 

formal usando especialistas en mdtodos de tra-
bajo y en tdcnicas de entrenamiento para desa-
rrollar programas de entrenamiento. Sin em-
bargo, este texto trata el entrenamiento como 
una herramienta para la administraci6n de per-
sonal a ser utilizada por un supervisor respon-
sable. Las tdcnicas son b~sicamente las mis-
mas que las empleadas en los textos anteriores, 
pero el programa de entrenamiento opera en 
una escala menor. Aunque algunos de los 
pasos son menos formales que los descritos 
previamente, el texto estA inclufdo en el Coin-
pendio 14 para mostrar que el entrenamiento es 
una herramiento administrativa viable para una 
administraci6n pequerha de carreteras, con un 

presupuesto limitado y un mfnimo de expertos 

externos. Este texto examina el razonamiento,

planeamiento yejecuci6n de un programa de 
entrenamiento desde el punto de vista de un 
supervisor individual y es, en consecuencia, una
presentaci6n mucho mds personal y menos am-
biciosa. 

activit6s de formation sour contr6le et la forma-

tion du haut de I'6chelle vers le bas a lieu en 

passant par les diff6rents niveaux d'autorit6. La 

diff6rence la plus importante entre les deux 

types de programme r6side dans l'inclusion 

de certaines informations de KSA de base dans 

la formation ayant trait au travail A r6aliser,

plut6t que de les consid~rer comme n~ces-

saires pr~alablement Ala formation comme c'est 

normalement le cas dans les programmes

bas6s sur un certain sujet.


Le septi~me texte est extrait du Handbookon 

Training for Road Departments (Manuel d'entre-

tien 6 l'usage des d~partements des routes, Na-

tional Association of County Engineers Training

Guide Series, 1974). IIs'adresse au directeur 

d'un d6partement des routes de I'etat, d'une 
ville, d'un village ou d'un district, et fournit cer-
taines informations sur la formation n6cessaire 
aux employ~s afin d'accroltre leur productivit6 et 
leur efficience. Les textes ant~rieurs consid6-
raient la formation dans un contexte 61abor6, uti-
lisant des sp6cialistes des m6thodes de travail -, 
et des techniques sp6ciales pour d6velopper les 

thoroughly. These phases are described in a 
series of tips or suggestions designed to help a 
person become an effective trainer. 

The ninth text, Appraising Results Derived 
from a Maintenance Training Program, also ap
peared inHighway Research Record 241 
(Highway Research Board, 1968). It describes 

El octavo texto, Trainer's Guide (Gufa del ins
tructor) (National Association of County Engi
neers, Training Guide Series, 1974), est6 dise
rhado para acomparar el texto anterior. Mientras 
que aqu61 proporciona al jefe del departamento
vial informaci6n sobre el entrenamiento a los 
capataces y a las cuadrillas, la Gula del Instruc
tor ofrece informaci6n al instructor sobre la 
forma de entrenar a los capataces yal personal
de las cuadrillas. Puede servir a los instructores 
profesionales para la preparaci6n de programas
de entrenamiento o para la presentaci6n de se
siones en un centro de entrenamiento, asf como 
a los supervisores para entrenar a sus propias
cuadrillas. 

El texto divide la actividad de entrenamiento 
en tres fases. La primera fase es sobre planea
miento avanzado, que d. al instructor una opor
tunidad de revisar ei material yel programa de 
entrenamiento segOn se requiera. Esta fase 
tambi6n incluye hacer arreglos para obtener los
medios auxiliares y los materiales de entrena

programmes de formation. Le pr6sent docu
ment, par contre, traite la formation comme un 
outil pour la direction du personnel, Al'usage
des supdrieurs responsables. Les techniques
sont fondamentalement les m6mes que celles 
des textes antdrieurs, mais le programme op~re
Aplus petite 6chelle. Bien que certaines parties
soient moins 61labor~es que celles d6crites ant6
rieurement, ce document est inclus dans le Re
cuell 14 pour montrer que la formation est un 
instrument de gestion valable pour un petit or
ganisme routier qui ne dispose que d'un budget
limit6 et d'un minimum d'aide d'experts 6tran
gers. IIexamine la conception, la planificition et 
1'exdcution d'un programme de formation du 
point de vue individuel du contremaitre, et 
consiste de ce fait en une oeuvre beaucoup plus
personnelle et restreinte. 

Le huiti6me texte, Trainer's Guide (Guide de 
l'instructeur, National Association of County En
gineers Training Guide Series, 1974), est congu 
pour accompagner 1'dtude pr6c~dente. Celle-ci 
fournit au chef du d~partement des informations 
sur la formation technique des conducteurs de 



an appraisal by the Ontario Department of 
Highways of the use of a training program on 
snow-and-ice control similar to the Virginia pro-
gram described in Selected Text 6. The major 
part of the program consisted of an illustrated 
training aid in the form of a flip chart. The pro-
gram was prepared by a committee of experts 
and used for training by various tiers of super-
visors in accordance with the principles outlined 
in Selected Text 3. It was directed toward all 

miento. La segunda fase, preparaci6n para el 
entrenamiento, involucra aprender los nombres, 
las asignaciones de trabajo y la habilidad ac-
tual, asi como las dreas m~s fuertes y mds debi-
les de cada participante, 6sto es, conocer a 
cada participante como individuo. La tercera 
fase es el entrenamiento propiamente dicho que 
consiste b~sicamente en cubrir el tema en forma 
integral. Se describen estas fases en una serie 
de recomendaciones y sugerencias disehiadas 
para que una personal Ilegue a ser un instructor 
efectivo. 

El noveno texto, Appraising Results Derived 
from a Maintenance Training Program (Eva-
luando los resultados derivados de un programa 
de entrenamiento en conservaci6n), apareci6 
tambien en Highway Research Record 241 
(Highway Research Board, 1968). Describe una 
evaluaci6n hecha por el Departamento de Ca-
rreteras de Ontario, del uso de un programa de 
entrenamiento sobre control de nieve y hielo, 
similar al programa de Virginia descrito en el 
texto selecionado NO 6. La principal parte del 
programa consisti6 de un medio auxiliar de en-
trenamiento ilustrado en la forma de gr~ficos 
sueltos. El programa fu6 preparado por un co-
mite de expertos y utilizado para el entrena-
miento de varios grupos de supervisores de 

travaux et des 6quipes, tandis que le Trainer's 
Guide indique Al'instructeur la fagon de les for-
mer. IIpeut Otre utile aux instructeurs profes-
sionnels dans la preparation de programmes de 
formation ou dane la pr6sentation de sessions 
de formation Aun centre special, ainsi qu'aux 
contrematres qui enseignent Aleur propre
6quipe. 

Les activit6s de formation sont divisees en 
trois phases. La premiere est de planification 
assez poussee et donne cAl'instructeur la possi-
bilit6 de revoir la matibre et de reviser le pro-
gramme lorsque c'est necessaire. Au cours de 
cette phase, I'instructeur doit 6galement s'ar-
ranger pour obtenir le materiel de formation. La 
seconde phase, de preparation Ala formation, 

field staff and all hired truckers required to make 
decisions about winter maintenance operations. 

At the midpoint of the winter maintenance 
season, a preliminary evaluation of the training 
program was made by asking each highway dis
trict a series of questions about the number of 
training sessions held, the number of persons at
tending the sessions, and the reaction to the 
training program. Toward the end of the winter 
maintenance season, a post-training test (in

acuerdo con los principios delineados en el 
texto seleccionado N°3. Estuvo dirigido a todo 
el personal de campo, y los camioneros contra
tados tuvieron que tomar decisiones relaciona
das con las operaciones de conservaci6n en in
vierno. 

En la mitad de la temporada de conservacin 
de invierno, se hizo una evaluaci6n preliminar
del programa de entrenamiento, preguntando a 
cada distrito de carreteras sobre el nimero de 
sesiones de entrenamiento efectuadas, el n0
mero de personas que asistieron a las sesiones 
y la reacci6n al programa de entrenamiento. 
Hacia el final de la temporada de conservaci6n 
de invierno, se tom6 una prueba despu6s del 
entrenamiento (inclufdo como un anexo en el 
texto) a un grupo representativo del personal de 
campo para averiguar su nivel actual de cono
cimientos y evaluar el programa de entrena
miento, especialmente del medio auxiliar de en
trenamiento. La conclusi6n del texto incluye una 
evaluaci6n del 6xito del programa de entrena
miento medida por las pruebas despuds del en. 
trenamiento, y por los comentarios sobre m.jr 
ramiento del programa de entrenamiento y del 
procedimiento de las pruebas despues del en
trenamiento. 

Se ha incluido este texto en el compendlo, 

consiste Aapprendre le nom, la tAche, les ca
pacit6s et les points forts et faibles de chaque 
stagiaire, en d'autre mots Aconnatre chaque 
stagiaire individuellement. Au cours de la troi
sibme phase, celle de formation proprement 
dite, le sujet est 6tudi6 en detail. Ces trois pha
ses sont presentees sous la forme de conseils et 
suggestions qui aident la personne 6 devenir un 
instructeur valable. 

Le neuvibme ouvrage, Appraising Results De
rived from a Maintenance Training Program 
(Evaluation des resultats obtenus d'un pro
gramme de formation sur I'entretien des routes) 
est dgalement paru dans Highway Research, 
Record241 (Highway Research Board, 1968). II 
presente une evaiuation, men6e par le Ddpar



cluded as an Appendix io the text) was given to 
a representative sample of field personnel to as-
certain the current level of knowledge and to 
evaluate the training program, particularly the 
training aid. The conclusions of the text include 
an evaluation of the success of the training pro-
gram, as measured by the post-training test, and 
comments on improvement of the training pro-
gram and of the post-training testing proce-
dures. 

This text is included in this compendium as an 
example of the type of training program apprai-
sals being made to ensure management that the 
objectives of specific training programs are 
being accomplished, 

como un ejemplo del tipo de evaluaciones del 
programa de entrenamiento que se hacen para 
asegurar a la administraci6n que se estAn cum-
pliendo con los objetivos de los programas de 
entrenamiento especificos. 

BibIlografla 
Al final de los textos seleccionados el lector 
encontrard una breve bibliografla que contiene 
informaci6n de referencia y resilmenes de 15 
publicaciones. Las nueve p rimeras describen 

tement des Routes de I'Ontario, de I'emploi d'un 
programme de formation pour la protection 
contre la neige et le verglas, semblable Acelui 
de Virginie decrit dans le 61meTexte Choisi. Le 
programme consiste en sa majeure partie d'un 
tableau d6pliant illustr6. IIa W pr6pare par une 
commission d'experts et utilis6 par plusieurs ni-
veaux de contremaitres selon les principes 
6nonc6s dans le 3 me Texte Choisi. IIs'adressait A 
tout le personnel sur chantier et aux camion
neurs qui devaient prendre des decisions se 
rapportant aux operations d'entretien au cours 
de I'hiver. 

Au milieu de la saison d'entretien d'hiver, afin 
d'obtenir une evaluation pr6liminaire du pro-
gramme, chaque departement routier a dO r6-
pondre Aune serie de questions sur le nombre 
de sessions d6jA tenues, sur le nombre de per-
sonnes y assistant, et sur la reaction au pro- 
gramme de formation. Vers la fin de la saison, 
un 6chantillon representatif du personnel sur 
chantier fut soumis Aun test (publi6 en annexe 
de cet ouvrage) afin de s'assurer du niveau ac-
tuel de leurs connaissances et d'dvaluer le pro-
gramme de formation, en particulier le materiel 
didactique. Les conclusions comprennent une 
evaluation des r6sultats du programme, 

Bibllography
The selected texts are followed by a brief bibli
ography containing reference data and 
abstracts for 15 publications. The first nine de
scribe the selected texts. The other six describe 
publications related to the selected texts. Al
though there are many articles, reports, and 
books that could be listed, it is not the purpose
of this bibliography to include all possible refer
ences related to the subject of this compendium. 
The bibliography contains only those publica
tions from which a text has been selected or 
basic publications that would have been 
selected had there been no page limit for this 
compendium 

los textos seleccionados. Las otras seis descri
ben las publicaciones relacionadas con los tex
tos seleccionados. Aunque existen muchos art[
culos, informes y libros que podrian nombrarse, 
no es el prop6sito de esta bibliografla incluir 
todas las referencias posibles relacionadas con 
el tema de este compendio. La bibliugrafla s6lo 
contiene aquellas publicaciones de las cuales 
se seleccion6 texto o publicaciones bAsicas que 
se habrian seleccionado si no hubiera un Iimite 
al nimero de pdginas en este compendio. 

d'aprbs le test final, ainsi que des commentaires 
sur I'am6lioration du programme et sur les md
thodes d'examen final. 

Ce texte a t6 inclus dans ce recueil comme 
exemple du genre d'dvaluations des program
mes de formation, qui permettent Ala direction 
de v6rifier si les objectifs de chaque programme 
ont bien M atteints. 

Bibliographle 

Les textes choisis sont suivis d'une breve biblio
graphie contenant les connees de reference et 
les analyses de 15 publications. Les 9 premieres
s'en referent aux textes choisis. Les 6 autres dd
crivent des publications apparentees au theme 
des textes choisis. Bien qu'il y ait beaucoup 
d'articles, rapports et livres qui pourraient dtre 
inclus, l'objectif de cette bibliographie n'est pas 
d'dnum6rer toutes les r6ferences possibles 
ayant rapport au su~et de ce recueil. Cette bi
bliographie se rapporte seulement aux publica
tions dont nous avons choisi des extraits, ou A 
des textes de base que nous aurions choisis 
aussi s'il n'y avait pas de limite quant au nombre 
de pages de ce recueil. 

XX 



Selected Texts 
This section of the compendium contains: 
selected pages from each text that is listed in 
the table of contents. Rectangular frames are 
used to enclose pages that have been 
reproduced from the original publication. Some 
of the original pages have been reduced in size 
to fit inside the frames. No other changes have 
been made in the original material except for the 
insertion of occasional explanatory notes. Thus,any errors that existed in the selected text have 
been reproduced in the compendium itself, 

Page numbers of the original text appear 

inside the frames. Page numbers for the 


Te Os seleccionados 
Esta secci6n del compendio contiene piginas
seleccionadas de los textos catalogado, en la 
tabla de materias. Se utilizan recuadros rectan. 
gulares para encerrar las p~ginas que han sido 
reproducidas de la publicaci6ni original. Algunas
de las p~ginas originales han sido reducidas 
para entrar en los recuadros. No se han hecho 
ningunos otros cambios en el material original
exceptuando algunas notas aclaradoras que de 
vez en cuando han sido agregadas. De esta 
forma, cualquier error que hubiera existido en el 
texto seleccionado ha sido reproducido en el
compendio mismo..pedi i 

Los nOmeros de p~gina del texto original apa-

Textes choisis 
Cette partiedu recueil contient les sections ex-
traites des publications indiquees Ala table des 
matibres. Les pages du texte original qui sont 
reproduites, sont entour~es d'un encadrement 
rectangulaire. Certaines pages ont dO 6tre r6dui-
tes pour pouvoir 6tre placees dans I'encadre-
ment. Le texte original n'a pas 6t6 chang6 
sauf pour quelques explications qui ont 6t6 
ins6rees. Donc, si le texte original contient des 
erreurs, elles sont reproduites dans le recueil. 

La pagination originale apparaft Al'interieur de 
'encadrement. La pagination du recueil est & 

compendium are outside the frames and appear
in the middle left or middle right outside margins
of the pages. Page numbers that are given in the 
table of contents and in the index refer to the 
compendium page numbers. 

Each text begins with one or more pages of 
introductory material that was contained in the 
original publication. This material generally
includes a title page, or a table of contents, or
both. Asterisks that have been added to original
tables of contents have the following meanings: 

. *Some. pages (or-parts of pages) in this part 
of the original document appear in the 

recen dentro de los recuadros. Los nOmeros de 
pigina para el compendio est~n fuera de los re
cuadros y aparecen en el centro del mdrgen iz
quierdo o derecho de cada plgina. Los nOme
ros de pAgina que se dan en el fndice del com
pendio se refieren a los del compendio.

Cada texto comienza con una o mis pdginas
de material de introducci6n que contenfa la pu
blicaci6n original. Este material generalmente
incluye una p~gina tftulo, un fndice, o ambos. 
Los asteriscos que han sido agregados al fndice 
original significan lo siguiente:

*Algunas piginas (o partes de p~gina) en 
esta parte del documento original aparecen 

I'extdrieur de I'encadrenent; soit. droite, soit A 
gauche de la marge exterieure des pages, et est 
celle qui est citee dans la table des matieres et 
dans l'index du recueil. 

Chaque texte commence par une ou plusieurs 
pages d'introduction qui dtaient incluses dans le 
texte original. Ces pages sont gendralement le, 
titre, ou a table des matieres, ou les deux. Des 
ast6riques ont 6t6 ajoutes Ala table des mati6
res d'origine, pour les raisons suivantes: 

*Certaines pages, ou portions des pages,
dans cet extrait du document original sont 



I 
selected text, but other pages (or parts of 
pages) in this part of the original publication 
have been omitted. 

"All pages in this part of the original 

document appear in the selected text. 


The selected texts therefore include only those 
parts of the original documents that are 

preceded by asterisks in the tables of contents 
of the respectve publications. 

Broken lines across any page of selected text 
indicate those places where original text has 
been omitted. In a number of places, the 
selected text contains explanatory notes that 
have been inserted by the project staff. Such 
notes are set off within dashed-line boxes and 
begin with the word NOTE. 

en el texio seleccionado, pero otras p~ginas
(o partes de pdgina) en esta parte de la pu-
blicaci6n original han sido omitidas. 

**Todas las p~ginas en esta parte del docu-,!' 
mento original tambidn aparecenen el texto 
seleccionado. 

2 -Por lo tanto, los textos seleccionados Onica-
mente incluyen aquellas partes de los documen-
tos originales que est~n precedidas por asteris-

incluses dans les textes choisis, mais d'au-
tres pages (ou portion de pages) de I'ddi-
ttion originale ont-6t6-omises. 

*outes les pages dans cetextrait du'docu-. 
men original sont incluses dans les textes 
choisis. 

Les textes choisis, donc, incluent seulement 
ces extraits des documents originaux qui sont 

cos en e1 fndice de.las publicaciones respecti- . 
vas. .. 

Llneas de guiones cruzando cualquier pgina
del,texto seleccionado significan que en ese 
lugar se ha omitido texto original. En varios luga
res el texto seleccionado contiene notas aclara
doras que han sido introducidas por el personal 
del proyecto. Tales notas estcn insertadas en
recuadros de guiones y comienzan con la pala
bra NOTE. 

'pr6cdd6s d'un ast6nque dans les tables des
matibres des publications respectives. 

Les'lignes bris6es surles pages des textes 
choisis indiquent les endroits oCi le texte original 
a 6t6 omis. A certains endroits, les textes choisis 
contiennent des explications qui ont dt6 
ins~rdes par notre personnel. Ces explications 
sont entoures d'un encadrement en pointill, et 
commencent toujours par le mot NOTE. 
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UNITED NATIONS ECONOMIC COMMISSION FOR AFRICA
 

I--------------------------------I 
I. NOTE: This text has been reproduced with the permission .i
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Federal Ministry 'of. Transport 
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Froresslonal Training'.
 
ofiad aintenance Personnel 

1. Introduction 

The term "Road Maintenance Service" normally con!37, the 

notion of an organization,or department, charged witb mere
 
maintenance and repair work.,in order to 
preserve the value
 
of prpvious -road investments. Jn reality - as every road
 
englneer knows - there is also a variety of operational
 
services to,. be renderedto ensure the permanent viability 

and circulation as well,as,traffic safety. Auxiliary services 
in case of. catastropbies (eg.floods, unusually heavy rain
storms, landslides, serious accidents etc.) are to be added 

*eas~ewell as provision of information services for motorists 
(e.. on traffic situations,and road conditions due to-bad 
weather, accidents,, congestion etc..) and measures for traffic 
control -and: guidance. Road Maintenance 8ervices are.alo
 
regularly.:charged with traffic counting campaigno to. furnish
 
the .n-ecessary,statistical data for medium and longterm road
 
network planning and construction programmes. And according
 
to our definition of Road Maintenance there are finally to be
 
included all those activities 'related to" the techni6al:
administration of roads 'such as keeping of road invenitories, 
granting of building-permits ii the -vioinity"of roade'permits 
for special use of the right of way etc. 

In the context of "Training" it is.not intended,,to dwell
 
,-on questions of organization and maintenance metbods.-However,
 
the, briefenumeration should ,make it, ,clear that Maintenance 
.Serycoes,bhave to,deal ,with. a great variety of tasks within the 
field.of,:competence.of Road Administrations which professional
 
training in road maintenance has to cope witb.Even if some
 
of the-problems are not yet keenly felt in developing countries
 
tbere is good reason -o assume that development will'-inevitably
 

confront the responsible authorities with a-similar range of
 
questions.
 

,C',rorrbe countries of.the Third World an additional problem
 
emerges in ,tbe.taekto develop appropriate.maintenance methods
 

http:field.of,:competence.of
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and policies to meet their particular requirements, providing
 

at the same time valid aaswers to the questions on economy
 

and unemployment.
 

The special nature of these tasks has immediate effects on
 
personnel policy. Since the type of personnel needed for all
 

these assignments and different levels is not readily available,
 

the Road Administrations must to a large extent depend on
 

themselves to train the personnel they require. T 5s is not a
 

peculiarity of the countries of the Third World where the
 
educational system is not yet developed to the same degree
 

,o - i4ndustrialized countries, for this is true for us also. 

Training of road maintenance personnel is practically every

where an internal affair of the responsible department. 

Naturally, a certain vocational training in building trades 

or civil engineering is required but there is no reason why 

Road Maintenance Services should necessarily compete in this 

feld with well established general or technical educational 

schools -or institutes. What is needed is an additional 

6 'specialized training which cannot be acquired in these schools.
 

4his is indispensable and cannot be emphasizedtoo strongly.
 

2.Tirget Groups of Training
 

needed at all levels 'which canWell,,trained personnel is 

generally be distinguished so follows: 

- top management 

-middle management and supervisory staft 

-executive staff. '' ' 

4Tbl"! l presents a listing of the personneil strudture general 

applicable to Road Maintenance -Services in african'countries. 

heigroups which are 'the"sbeot-of ,this' contribution, and 

wihl are by farthe' largest in number are shown cross-hatched 
:,iln the,:table.... .- . .. 

The-.demand for personnel is increasing, naturally, from 

top,to.bottom. Disregarding the more or less pronounced 

apecialisation at all levels the following applies to the 

•,, 	 ual groups: 

.. agement staff members must as a rule hold a,university;,... 

-degree. If there is no possibility to graduate from a 
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national university there is no other alternati-.- - ' st 

abroad. In view of the limited number of person.
i --ed this
 
does not pose an insurmountable problem, especial. since
 
scholarship programmes for academic studies are being offered
 
by most industrialized countries. For later advanced and
 
specialized training many possibilities are offered by inter
national bodies and organizations as well as by renowned
 
national institutes, laboratories and universities. Technical
 
literature, feasibility studies and research reports are also
 
very useful as a source of information to this group.
 

Middle management and supervisory staff need a type of general
 
technical training which can be acquired more and more at
 
vocational'or;'secondary technical schools in the native country,
 
so that recruitment for service in the Road Administration in
 
many countries is no longer the crucial problem. The problem
 
remaining to be solved is the specialized training needed for
 
he efficient performance of the technical and administrative
 

;tasks with which the individual is to be entrusted in the Road
 
Maintenance Service. Since the demand in these cases, too, is
 
rather limited; (which in absolute figures is especially true
 
for tbe smaller :countries) and since organization, implementation
 
and operation of. training projects including the necessary
 
building facilities and equipment have financial implications
 
,which, oause,responsible authorities to react rather hesitantly
 
to suoh.plans, there is-all ,the more reason to consider
 
possibilities .of, co-operation 
 among neighbouring countries to 
keep),.oosts as low-, as possible. 

Skilled, labour-.constitutes the largest group needing a specisl 
training.4n- many function,., Tbeimain group is formed by_ tbe 

- roadmen. . 
Prom their ranks stem the 

- road foremen and
 
I
road supervisors.
 

In-Table 2 a survey of the most important groups of skilled 
labour needing training iv given. 

An important task besides providing specialized training
 
consists in the selection of skilled personnel to be trained 
for higher qulified posts. In Germany it has been the general
 

http:training.4n
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rule for a long time that personnel for the posts of road
 

supervisors be recruited among qualified foremen who in turn
 

had risen from the ranks of roadmen. For the pressiing needs
 

in developing countries a similar policy may well provide
 

a vslid solution to the shortage of supervisory personnel
 

and at the same time be an incentive for better work perfor
mance, although most of our own federal states - which are in
 

charge of road maintenance in general - have recently changed 

their policy in favour of fully trained engineers foc the
 

.posts of Senior andChiqf Road Supervisors instead of career
 

men.
 

In developing countries.Chief Road Supervisors should in..all
 
cases be recruited among Junior engineers. This is necessary
 

and Justified because in developing countries the middle
 

,management usually does not have the. strong support of.
 
departmental traditions. In addition middle management must
 

be able to act more on its own in making decisions and in
 

.-executing work which goes beyond mere maintenance, and .. epair, 
because rehabilitation and improvement form an important .part 

of their work. 

s:: The second .important group are the mechanics. -Here .the,'" 
situation is very much the same as with the roadmen. The only 
difference is to be seen in the fact tbattraining facilities 

for,mechanics are more, easily available in the private sector. 
Road Administrations therefore usually can limit their training
 

activities to adapt the personnel'to special requirements of
 

Road Maintenance Services;, e.g. the maintenance and repair-of 
construction equipment, heavy duty machines,: heavy trucks etc. 

The large group of equipment operators and drivers will as a 
rule need additional 'training only, which can normally be 
provided and acquired by shortterm courses. 

On the other hand skilled labour such as Joiners, carpenters,
 
painters, bricklayers, concrete workers etc. may be recruited
 

from private sectors and needs no additional training. 

This leaves Road Administrations with the task of training
 

mainly three large groups, i.e.
 

-rosdmen 

. mechanics
 

- operators
 

-5
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Lnd to select from these groups the persons qualified for
 

future career.
 

3. Pactors of Influence (Table 3)
 

The number and qualifications of the personnel required
 
depend On the needs of the Road Maintenance Service, but for 
the Services themselves - eneraliy valid or applicable maintenance
 

policies do not exist. Unfortunately there is a romarkable
 

.cfioiency in scientific research regardinj the questions of
 

organization and the use of labour, and in saying this I do
 

not exclude my, own country. All administrations follow more 

or less a rather pragmatic way without having the certainty
 
that they act in the most efficient manner.
 

A major factor affecting any maintenance policy and 
consequently training in maintenance, too, is to be seen in
 

the existing organization (e~g. centralized or decentralized
 

operating with own equipment or hiring from independent
 
equipment pools; force account methods or entrusting private
 

firms-with maintenance; density, condition and equipment of
 

road maintenance depots in the country etc.). 

It is always difficult to interveie ;jin traditional or 

otherwise inbereted structures.,However, administrations 

should be critical enough -notto shrink from examining~tbii 
question thourougbly and to tackle the task of reorganization 

if,:this proves indispensable. Tbe experience of the Inter
national-Bank for Reconstruction (World Bank), which is 

becoming more and more'involved:iniRoad 11aintenance Projects, 

shows that it is seldom possible .to render aintenance 

Services more efficient without at the same time taking 

reorganizational measures. The problem is not to go about it 

lightly, needlessly barming.!existing efficiency, but to 
proceed in a way to assure a clear definition of comptencies 

and responsibilities according to sectors of work and levels 
of responsibility, thus avoiding organizational clumsiness 
and inefficiency. Without any such effort training projects 

should not be started.
 

Por the same reasons, too, training has to follow a clear
 
hierarchical order. Posts and Job descriptions must be clearly
 

6- 
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defined in order to avoid divergencies from the organizational
 

set-up of the relevant Services. To better attain the aim which
 

is to be reached and to assure that the instructors have the
 

same ideas in mind it is necessary that the administrations
 

which will employ the newly trained personnel, formulate
 

standard descriptions of all professions and trades needed in
 

Road Maintenance Services, specifying also their particular
 

assignments (works, workshops, mobile units, service-stations,
 

wiarebouses etc.).
 

,4. Training Planning 

In a simplified way the questions.to,beanswered in the
 

course of planning training projects can be formulated:as: 
follows:. 

- whOm to be ,trained? 

-. for.what is he to be,,trained? 

how, is. be to,.be trained?, 

- when..isbe-to be trained?, 
- .,wbere is be to be trained?. 

0Table 4 present .,in other terms .asurvey over. the main.,elements 
to be considered. -

- ReqUirement Analysis 

•In. an 'analysis of present personnel (number, age,-

'qualifications) and comparison' of' these figures with present 

and future (medium and' longterm) needs,: taking. into, account 

maintenance policies and methods to beadopted,as*well,'as 

network planning, construction.' programmes and traffic evolution, 

the personnel needed and/orto.be*trained-is to be identified 

according to 
- nature 

- number, 
-' qualification"and 

-year. 

in. tbis 'comparison"account:'bas aleo to be taken of"natural 

developments (e-g 'changes brOught about by the structure of 

ige,'groups) ',"Necessary- qualifications will in turn determine 

whether 

- sbortterm. 

- mediumterm or 

- longterm training 
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is to be envisaged and whether the aims.of training can be
 
'
 accomplished by 

- scbooling 

- on-the-job-training or
 

-any optional. combination'of the two typese,
 

The tecbniq,,e of establishin.4a requirement analysis of this 

'kind is well known, as 'they 'are constantly being applied by 

responsible'deprtments in their personnel planning procedures,
 

so that no further explanations need be 'given here. 

In selecting the trainees various criteria'may be applied, 

depending on the type of training they are to receive: 

-Specificschool oertilicates (required especially if longterm 

training of young persons upon leaving School'4s 'intended)
 

- Intelligence and vocational aptitude ;tests, of, which a great 

number has been designed , . ' 

- Long standing practical qualifications og present road 

maintenance personnel..
 

It.is rather strange to note how'often'newtests.are being
 

designed and elaborated although''usefulitests'i already.exist.
 

Besides*the useless duplication'%of efforts the new: ones do
 

not always turn out to be superior totheprocedures already
 

known.
 

During a transition period preference sbould be"given to 

training of available'personnel over newly recruited staff, 

which will generally need a different 'and longer training. 

- Training Programme:i 

According to 'our experience careful: and lexbaustive
 

preparation of training projects is ifidispensable, tbougb
 
,sometimes neglected. Going about this rather superficially will
 

entail unnecessarily long periods of improvisation and
 

experimentation upon project implementation. This is mainly
 

due' ~to 'non-'xisting or incomplete course and lecture plans,
 

established too late. Here again it is rather.startling to
 

learn that at so many locations training projects in road
 

maintenance are being pursued with little co-ordination and
 

that hardly'any use is being made of experience gained else

where, including that with training aids and material. In any
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new project compilation, elaboration and repartition of
 
subjects of instructions start all over again from scratch
 
and it is not rare that ambition is carrying authors away to
 

ereatly expand programmes, especially regarding subjects of
 
general culture. For this very reason I would like to appeal
 
to.,all persons engaged in the field of professional training
 
in~road maintenance to act.-more generously in -aking written 
.materialavailable to their colleagues, since very often
 

rn;Aaterial.:of this kind is not being published and therefore
 
not available ,through sale.. 

. A concise survey of-subjects ;of. instruction for, the training" 
of. roadmen and road foremen -is given:-in zTable 5. .This.i4ncludes" 
not only ,road maintenance but Lalso road erehabilitation and 

tbasio knowledge in road construction.,:. , 

In establisbinj mediu nd'-longter - training'programmes
consideration should be given-to the necessity of publishing 

sand disseminating' earljy- inf6rmatio'n on dates, types, number 

,-and duration of courses. Tis is iot6 only necessary for the on

the-spot-preparation (facilities, equipment, seasonal maintenance 
... operations, teaching ,staff.etc.) but..also to allow potential

trainees to prepare themselves for selection tests .,and. 

training .courses.•
 

- Instructors 
Seleotion and recruitment of instructors will often 

determine success or failure of a training project. It is of 
utmost importance that trainers or instructors have ample 
practical experience on the subject combined with a natural 
gift or ability for teaching and managing people, in other 
words to bring about a transfer of technical know-how. This 
process is-always linked with the ability to use the appropriate
 
colloquial speech especially when dealing with people not having
 
attained higher educational levels. Particularly when the
 
Pederal Republic of Germany finances and assists training 
projects this latter difficulty is considerably increased by
 
the language barrierf for whenever we have the man who would
 
suit the task in his capacity as technical expert and instructor
 
he will most likely not have sufficient command of the foreign
 
language and vice versa. This is. especially true for personnel
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which we try to find among civil servant3 of the German
 

road administrations, where the knowledge of foreign languiges
 

is -,ot required but where there exists the.greatest potential
 

of experts. Neither consultants nor construction firms have
 
'siiilar expertise at their disposal since road maintenance in
 

Gerta nis'an exdlusive task of the public administration.
 

Another potential group, i.e. the instructors or lecturers
 

fro chnca schoolsand universities, has practical
 

experience 'in roadmaintenance -aswell 'as a good command of
 

fareign languages :iin v'ery" rare exceptions oly, th6ougb they
 
4'If .1 .	 - )'have 'the necessary 'pedagoic qualifications.
 

We have a system of long standin in Germany. of assigning
 

experienced civil servants to instructors for tbe internl 

training of young personnel joining the road department. For
 
them training is a part-time activity besides ,their official
 

official duties I am mentioning this because in my opinion
 

developing countries in turn should strive to provide themselves
 

as "ast as possible with a competent staff for .training
 

purpdses by having own personnel'trained in 'due -tire as counter
parts.'Tbis applies to.tecb ical instructors. Teachere for
 

1ssnssubjects eg matbematics, physics*:chemistry,
 

languaged 'etc.j-who are needed for'longterm courses, do' ot form
 

the crucial botieneck. They are usually available in"ie"country
 

and should therefore ::b e  ta en imn contract from "xisting local 
ico'ols ohai.pat-time basis in agreement w'th' tbe'competent 

aiuthorities. 

- .	 uilding, Facilities,
 

The answe'"r t the'.q~ue'sti"on'Of' : the kin'd: of:'. r to be
arran'ge 

made regarding buildings and accomodation depends onthe iype 

of fpours.es;to,'be given. However,. it' should be generally accepted 

,that even.rfor J on-the-job".training a classroom has to. be: 

provided: for lectures:.which! are necessary., for a better understan

dingr of,the practical,.training and to: widenthe,perspective for 

practical.application by understandingthe ,underlying theory. 

.As a rule, good,. results-have been obtained at training centres 

.whicbhare.attached to maintenance depots, the so-called training
 

maintenance depots, with all necessary equipment and workehopse.
 

'dormitories and permanent staff at it's disposal. At this
 

- 10 



Compendium 14 	 Text 1
 

facility training activities-are concentrated to cover the
 
needs of the entire country, the trainees being delegated there
 
for the duration of the individual courses.
 

However, the setting-up of such a centre is Justified only
 
if permanent training activities are assured for at least
 
several years. For this reason the idea of co-operation in this
 
field should appeal to the smaller countries in need of a
 
,relatively modest number of trained personnel which hardly
 

Justifies an independent and expensive training programme. This 
co-operation can take place either among neighbouring countries 
and/or different administrations. If intermittantly used by 
road&admini strations only the training centre may be used in 
the meantime for, other' purposes,too (e.g. for agricultural
 
training, courses for personnel supervising and maintaining
 
iiigation sa water supply systems etc.).
 

- Equipment 

* 	 Teaching and learning aids' for .theoretical training, are
 
available in great variety. However,, the majority of these is
 
intended for use in advanced training,, at technical schools
 

.and universities or.by experienced personnel.
IThe.aids ,for
 
training skilled labour and lower level supervisory staff,in
 

road maintenance are by no omeans abundant. Great care must be 
taken therefore in choosing the appropriate teaching materials 
in order not to overtax trainees. The proposal put-forward by 
my colleague for the compilation and publication of a concise 
and easily understandable, well illustrated road maintenance 
manual . deserves injmy opinon.idespread attention and further 
action.
 

Practical training in operating and maintaining road
 
maintenance'equipment has' torocomply.,with.actual'needs of the
 

"Services and thesqe in turn will!'determine ty; j, kind, number 
-and size of: equipment which should be available for training. 

fully!,eqipped soils and materials laboratory is not 
-,deemed absolutely necessary. Nevertheless in order to promote 
comprebensionrof quality requirements the basic equipment ,for
 
routine quality controls on construction sites should be at the
 
disposal (e.g. -for the control of soils and aggregates with
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respect to cleaniliness, grading and practicability for 
e,,binkm:ents, foundation-, base- and wearing-courses; density
 

,Ai. compaction tests etc.;not- necessary is equipmeat for 
testing bituminous binders etc., which task should be left
 
to the National Laboratories which exist in almost all countriea)o
 

- Admini istration 

Competent project administration and management is essential 
for smooth and efficient project operation. It goes without
 
saying that appropriate permanent office staff must be
 
available for this task which will comprise -all affairs relating 
to,,personnel contingic daly opjrations Ofte centre etc. 

However, I bave in mind here the,term administration in the
 
meaning of central administiation at ministerial level where 
the overall responsibility'for training activities rests. In
 
the t"bstry responsible for roads there should be a Coinissioner
 
f or Training whose task' it 
 would "be to plan , "directt supe'rvise
 
ank control', all training activities.
 

Efficiencycontrol must be a permanent practice in finding
 
'
but not only hb* many trainees pass final 'examination , but 

- what use they make afterwards of their newly acquired' 

*knowledge- ' 

' - if the intended better maintenance has been achieved 
- if inetructore mieet 'allexpecbtations 

- which modifications to the programme seem,to promise even
 
. .
 

better results .... . ) 

if there are any gaps or shortcomings in traintfig that need
 

attention?
 

These findings have to be discussed witb the training project
 
manager and the instructors in order to be incorporated
 

accordingly in programnmes, courses, lectures and overall 
future strategies. in addition a general review from time to 
time of training activities is strongly advocated 'o provide 

j-foneoes aryiamendments by .comparing present needs in the 

light of development with original aims and requirements.
 

''All 'factors treated so far and affecting the planning of

training projects are compiled in Table 6 in the form of a
 

fl'ow-obart. 
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However, planning is not complete-if it does not include 

measuires to assure 

- immediate and competent employment of the trainees "appointnent) 

- appropriate payment and
 
- regulations for possible future pareprs ,
 

Social career is an important stimulant for motivation and only
 
by providin, this kind of incentive will hi her -efficienc:, be
 
achieved to the mutual advantage of the Road Administration
 

and pers'onnel.
 

5. Trainin ii2odels 

,I,any:models, are,conceivable,fort trais4in. Two, € ses are
 

commonly known:
 

- school training. and
 
- on-the-job train 

3etween these intermediate models or combinations are
 

perceivable as has already been mentioned above.
 

Besides there is the,question ofthe,length, of:,.training:

Shortterm training (4 -8 weeks) usually is directed at 
cbecking and supplementing practical skills and comlementin 

these with theoretical lessons in order to expand possibilities 
for practical application by better understanding and to 
create a sound base for decisions involving higaher resaonot

bility. 
- Longterm training may advantageously be organized as a 

combination of 

- short periods of theoretical training at the trainin:, 

centre interspersed with 

- longer periods of practical training in the home-unit 

during which newly acquired knowledge may be applied 

and'broadened. 

.In this way personal problems may beet be taken into accounrt
 

alsog namely separation from family, home and familiar work,
 
uprootal etc., especially in the case of older trainees.
 

,'Factorsand arguments to be considered when selecting an
 
appropriate :training model are given in Table 7.
 

;Tq .,training of skilled personnel for higher qualified 
pupervisory,,posts will usually be of the longterm type (1 - 2 
years). A synopsis of the advantages and disadvantages of the 

1
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combined form of longterm ,training indicated above (combination
 

of theoretical training at training centre and practical
 

training in home-unit) produces substantial arguments in
 

favour of this model compared to fulltime training at the
 

centre (see Table 8).
 

It can easily be deducted from the arguments given,there
 

tba.t I consider this model, which .presently is being practised
 

in'Lioeria, as a very promising one. A--detailedaccunt of this
 

will be given by the project manager (see also chapter lo).
 

6. Problems
 

There is the slogan of technology transfer, the,:transfer of
 
,'know-how, :a-process .into;wbich great hopes have ;been-placed by
 

both the industrialized andtbe ldeveloping countries for a
 

faster development of the Third World. In this context one
 

normall' .thiks;:rathe of~ the industrial or productive sector.
 

Supplying know-how in the field of training in road; maintenance 
*no'doubtalso.9omes under the heading of technology,transfer.
 

Tbe 'difficulties wbicb mak6"tbemselves felt in a1 fields 
of technlogy,transfer are' t b e same for road mainteiance projects. 

There is first of all the daigerof one-sided transfer of 
technologies which were originally conceived and developed 

,under different 'conditions, without taking sufficiently into
 

consideration as to whether technologies and methods are
 
properly adapted to the situation in the developing country.
 

.In this respect much more has to be done for an -exchange of 

experience and for a closer co-operation between African 

and.industrialized countries,with the.aim of,providing instructors 

with a better understanding of social-, economic, cultural and 

ltecbnical conditions and traditions in order that ,the transferred 
•knowledge finds the fertile soil to thrive. 

There is a 'great number of techniques for individual
 

minteance o'perationsreadilyavailable. Generally it is not
 

too ,difficult to modify them so that they may better suit
 

specific requirements. The problem is rather to recognize
 

*Wbered'something should be adapted. This is to a great extent
 

:a problem of communication and where this communication does 

not: exist technology transfer will remain a one-sided affair 
6f'passive acceptance. In this case the basis for future 
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difficulties, misunderstandings,unsatisfactory results,
 

setbacks or even the complete failure of the project is laid.
 

Ap'rt from some small and common problems which cbnsistently 

crop up whereever people live tofether, the followHing.are 

typical difficulties of training projects which can Rnd should 

be avoided: inin p . w c a - Insufficient pianntna;§ .d'rp to oftrainiiig projects., 

This means that'the training activities are started before
a sound and effectiveproram has beenstabliedin 
detail. Consequencies are 
-. slow.and uncoordinated progress, sometimes 'ta.ii years 
,r: .
until full efficiency:.as been gained 

-:continual chantes of the terms of reference with a'plain
 
-tendency for expansion of the project.':'f',
 

--low output 
 . 
- dwindling interest and engagement onVboth sides because of 
unfulfilled-expectations -

One shou d'never commit the error -of-estimatin -requirements 
and costs too low in order to get the projeot more easily 
accepted, since this may inevitably,lead .to :the rejection 
of future training projects. 

- Provision -of counterparts.-: 
'One' should expect that -the training -of roadmeno, foremen, 

supervisors, operators, mebani'cs, workshop superintendents
 
etc., in other words of the executive and 'supervisory staff 

_-of Road-Maintenance Services could at a very early stage be 
!.taken over by civil servants from the national road maintenance 
service,, if, a sufficient number' of them had been trained for 
this purpose while acting as counterparts to expatri.ate 
inatructors during the first one or 'two coursesi.-In this way 
expatriate personnel could be withdrawn at the earliest 
possible moment in order that the project may continue on 
itsown,ith local guidance. Unfortunately it-is not a rare 
experiencethat counterparts are reluctant to being attached 
to the project, that they.are attached too late and too 
smsll in number and with too frequent later changes, since 
, 0ma best qualified) soon find more
f ththe 


attrtictive posts in the department. This tendency could be
 
c04ntered only by well conceived and strictly adhered to
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personnel: policy with 'the aim of keeping certain attractive 

posts in tbe-administration reserved for instructors who have 

given proof of their professional competence in training. 

Knowing of-the%shortage of personnel qualified for these 

activities Iecan, however, see the difficulties which stnnd 

against 'such a scheme and I also understand the ambition of 

many:potential'instructors to do more "productive" work. Yet 

I strongly advocate that measures be taken to limit the 

fluctuation; of counterparts by providing incentives regarding 

the'"future career of the trainers. 

- Integration of newly trained personnel into the administration. 

If succesful course pa:ticipation (esp. in longterm training) 

does not provide sufficient guarantee that newly trained 

personnel be immediately entrusted with relevant tasks, which 

includes post assignment, higher responsibility and accordingly 

better salary as well as favourable prospects for future career 

andsocial standing, this will soon prove harmful to the 

professional motivation of trainees. ' 

- Improvised training activities due to lackingj.an of. 

instructions,. 

Sometimes a detailed and well balanced plan of instruction
 

is completed only long after the project has started. This
 

impprtant work could be facilitated if.data and records from
 

similar projects were put more freely at the disposal of those
 

engaged in planning training projects. It is my impression that
 

in the case of Consultants being entrusted with this'type of 

work they are not partial to an unchecked exchange of training 

data and material established by them. This is where the 

financing agencies of training projects should stipulate that
 

J1eture plans, syllabus of courses, courses of instructions,
 

training'manuals etc., once established and compiled, be freely
 

aviailable for use in other training projects. After all,
 

financing bodies cannot be interested in having to pay for
 

the same'consulting work over and over again with every new 

project, if relevant documentation'needs only be taken from the 

files and subjected to some slight modifications or amendments 

to "suit the new project. 
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- Deficiency of national vocational educational avatems..
 

It happens that for some of the positions needed for road
 
maintenanbe services uniform and recognized vocational
 
training systems do not yet exist everywhere. This induces
 
technical assistance giving countries and organisations to
 
pursue within their field of activities vocational training
 
systems of their own country. Once there are several Tocitinoal
 
training projects financed by different agencies in operation
 
in one and the same country this may lead - and to my knowledge 
has in some cases led - to a side by side existance of
 
nominally identical occupations which in reality are not equal.-,
 

An additional uncertainty is assessing the value of certificates
 
due to the fact that conditions for admission may differ from
 
one school or institution to the other and consequently, that
 
holders of nominally equal certificates from different schools
 
may have attained different levels of education. For this
 
reason it is generally necessary that selection tests be held
 
for the potential trainees rather than relying on certificates 
only. Further tests at the beginning of courses are advisable 
to find a sound and common basis for instructions. Taking too 
much for granted andstarting off too fast may cause difficulties, 
which drag through entire courses. Taking the time"Ao;. 
consolidate the base of knowledge from'which to advancewill
 

certainly pay off later.
 

7. Possibilities for Inter-African co-oieration in traiiing 

Expeditures for training in terms of money, time andpprsonnel 
are not negligible. These expenditures can be limited to a certain
 
extent if experience, data and results from similar proJects 
anywhere can be used - as already mentioned above- as
contributions, to new projects. In other words, African countries -: 
can d raw worthwhile profit from co-operation. This is true for 
example for the following sectors.:
 

- establishment of criteria for tbe admission *oftrainees,
 
including selection tests
 
establishment of course programmes, lecture plans, syllabus
 
of courses 

- establishment and publication of training aids, manuals etc. 
- exchange of experience between different countries actively 

engaged in training. 
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Where the provision of training facilities in one country
 
alone does not prove economic because of limited requirements,
 
co-operation is even more imperative. Apart from permanent
 
training centres co-operation is also recommended in the
 
organization of seminars, of study tours etc.
 

'There are examples of initiatives in this direction. As a
 
,recent one I should like to cite here the "Draft Report of the
 
Intergovernmental Expert Group Meeting on Asian Highway and
 
International Road Transport of 1.11.1975" in Bangkok, seat of
 
the Economic and Social Commission for Asia and the Pacific
 

(ESCAP),with its Transport and Communications Committee:
 
"On the question of systemizing and co-ordinating training
 
activities it was proposed that a Central Training Institute
 
for road engineering and management might be considered. Some
 
experts advocated decentralization in different countries for
 
different types of training. However, the need for a central
 
co-ordination of training needs and opportunities was
 
recognized to include:
 

ntifying the nature and type of training 
2collecting and evaluating information and data on training 
activities in different countries 

3)esiablisbrent of. co-ordinated training programmes for the 
wbole' region with determination of locations for each 
type'of training 

4) co-ordinating national training programmes of interest 
to other countries of the region and arranging participation 
of their trainees 

5)'pbviding assistance to governments upon request to 
organize training courses, .seminars and workshops and 

arranging for lecturei's, feliowships and necessary equipment 
6) ';seleciion of participnts 
7) -:providing'ad-hoc overall advisory services in the field 

I am citing tbis example because'I find it perfectly in line 
with evident needs of the majority of African countries. If this 
opinion is shared by the participants here, I would like, to 
suggest that this meeting pass a resolution requesting the 
UN-Economic Commission for Africa (ECA) that its Trans-African 
Highways Bureau (TAHO) conduct an inquiry in order to find out 
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which countries already follow a systematic training policy, 
the kind and. scope of training activities pursued. Furthermore. 
that the TAHB should compile the answers and make them available 
to all other interested countries. This inquiry per se would
 
already facilitate co-operation between administrations wishing
 
to do so. It would be even more encouraging if ECA would accept
 

.co-ordinating activities similar to those ESCAP is doing for
 
the Asian countries.
 

I feel myself urged to propose this suggestion since I know
 
from experience - and this may Justify my move - bow difficult 
it is to have a complete perspective of ongoing activities in
 
-this field at present.
 

8. Final Remarks
 

Road Maintenance is only ne &ong many responsibilities of
 
a government which has to docide on 
priorities of expenditures
 
an4 in doing so has to wresle witb many contradictory interests.
 
It is a worldwide practice, I think, thA the budgets of road 
authorities are among those cbosen where substantial cuts have
 
to be made. This may be justified or understandable in the case
 
of new construction work, which may be deferred for a while; in
 
the case of cuts or otherwise insufficient budgeting for road
 
maintenance this will inevitably entail a partial or complete 
lose of already existing road investment by deterioration and a
 
subsequent increase of maintenance or construction costs compared 
with that for normally and adequately maintained roads. Road
 
deterioration will furthermore directly increase transport costs, 
coats of living (especially keenly fekt in remote regions) and 
complicate supply situations.
 

High decision making governmental bodies being approached
 
with a demand for any such "unproductive" projects as training
 
(and this by an administration which is not normally responsible
 
for training and education) may be tempted to reject too lightly 
much requests. This should not discourage responsible road
 
authorities, on the contrar, 
they should repeat their efforts 
to convince thoue concerned that costs resulting from the 
deterioration of roads and structures are higher than those for 
adequate maintenance (this is discussed in the British contribution)
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qnd that maintenance can be most effective only if the services
 

have the best qualified personnel possible at their disposal,
 

which can be obtained and secured by training programmes only.
 

A means for helping to convince financing bodies or Technical
 

Assistance Aencies, of the feasibility and viability of training
 

projects is the cost/benefit-analysia (CMA). A simple schedule
 

outlining some facts involved is given in Taole 9.
 

It is obvious that training which leads to better careers is
 

a powerful factor of motivation and contributes considerably
 

to increased efficiency and quality of Maintenance Services
 

within the scope of the individual's personal responsibility.
 

How strongly road maintenance depends on human motivation may
 

finally be underlined by the following condensed quotation from
 

the American Highway Engineering Handbook:
 

"Highway maintenance is not an exact science. The same 

type of road in different locations requires different
 

maintenance operations. Consequently, repair methods which
 

give good results at one location may not be the proper
 

methods at another location. Thus it can quickly be seen
 

Ltbat experienced men with good judgement are the key 

to proper maintenance. A maintenance man must have a wide 

Iowledge of the use of many materials, he must have 

personal skill in the operation of many pieces of equipment, 

he must have a sense of precaution in order to protect 

himself, his men and the public during maintenanQe 

operations and, finally, he must be able to work with men 

and meet the public.'
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Table 1 

Personnel Structure of Road Maintenance Services 
in Prencb and English Speaking African Countries. 
and Main Target Groups for Training Project 

I. Entretien Routier Road Maintenance 

"Chef d&Arrondissement " Regional Engineer 

Chef de Subdivision District Engineer 

Adjoint Technique Chief Road Supervisor 

Aide Cantonnier Semi-skilled Labour 

24 Manoeuvre Unskilled Labour 

I*. Entretien du Mat6riel Equipment Division 

Chef du Service du Matfiriel Head of Equipment-.Division 

inrpecteurdu Mat6riel Equipment Engineer 

d _ ,___,/A,,,r,,, 21.. f ,., 

Aide Semi-skilled Labour, Driver 

li"4wure Unskilled Labour 

Main Target Group for Training Project
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Table 2 

Survey of Important Training.Courses. 

• .- Road Maintenance. 

..N aden' -- oe and practice 'of road 
maintenance, i encludingtechniques,'
 

• Roadforemen '-materials, 

______________ 	 planning and execution,efficiency control etc.
 

..(going more into detail with

joad Supervisors rising level of personnel)
 

Senior Road'
 
Sup'ervIsors
 

II. Equipment"
 

Operation and maintenance of^ 
-
construction m.chines and ' '-;"Ieequipments fields of application;-25
 

understanding important, 
equipment;.

Special mechanical training,may..

be necessary for heavy dUty ........
 
equipment
 

Particular courses are to b i
 
organized for:
 
- motor mechanics
Mechanics 
 - vehicle mechanics 
- motorvehicle electricians 
- specialists for Diesel-motors -.'
 
-.hydraulic mechanics
 
- turners, welders etc. 

Supplying and storing of tools 
•and-spareparts, running of
Store-keepers '"	 9p s ..tore- keeprs 	 filling stations, storage yards 
etc. 

Advanced training of qualified

"
•Workshop Supervisors mechanics in fault location and 

repair, keeping of labour reports, 
labour assignment, supervision
 
of personnel etc.
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Table 3 

Main Factors ConditionLng the Analysis of:Needs in
 
Road Maintenance Personnel
 

Evaluation of present situation Future needs (forecast)
 

Structure and length of road
 
network (classification / Development of road network 
carriageway widths / road
 
conditions etc.) ,_ _ _ _ _ _ 

Average daily traffic . Future increase in traffic
 
(volume and loads)
 

Percentage of various Future changes, in pavement,
types of pavement (earth/ st rds (eng. ypaeding) 
gravel/bituminous roads) 

Maintenance Lethods and Cbanges in maintenancedegree of mechanization policy and methods to beachieved
 

Organizational set-up.Eentual re-organization of 
S(ocentral / regional ; . the Road Administration 
authorities) . (structure/responsibilities) 

Maintenance budget Future budget requirements

(necessary/ available in view of altered or new
 
funds) maintenance strategies
 

Number and location-of -Reorganization of Maintenance 
Road Maintenance Depots, . Districts, addtional Main
incl. size, equipment etc., tenance Depots needed etc. 

Available personnel Personnel needed in future
 
(number/type/qualification) (number/type/qualification)
 

UTraining Requirements L 
(type/tnumber/scope/level/
methods/long or short term)

""~Ii" 
Decision on implementation

of training programmes
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Table 4
 

Main Elements of Training Projects
 

Requirement Analysis 


Determination of required 

personnel and training 

according to type, number 

and level by comparing 

staff available witb 

needed staff
neededstaff 


Training Programme
 

Decision on aims of trai
9 ning, on courses to be 
' implemented according to 

type, number, duration; 
on conditions for admit
tance andJfn nqtscore11t JunJ~t 


Training Staff
 

- Selection of required
 
=instructors according'to


qualification and number,
 
local or expatriate.
 
_Provision of counterparts
 

Facilities
 

Location, classrooms,
 
worksbops, laboratories,
 

.training compound, dorm-i
tory, offices, recreation.
 

Equipment


3 Teaching and learning ais; 
equipmentt,-macbines, .
 
vehicles, construction....
 
materials, power, fuel etC"
 

Administration
 

* 	Permanent administrative
 
staff, project management
 
and operationt accounting,.
 
personnel records etc.
 

- 24 
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Table 5 
Subjects of Instruction 

for Practical Training of Roadmen
 

1. Road Maintenance,
 
1.1.-Routine, periodic and emergency maintenance.-r
 

-	 principles, conception, purpose, importqancei 
types, methods and scope 

1.2. Principles of maintenance Of. 

-tracks 

- earth roads (grading) 

- Xaterite roads (patching, grading, re-surfacing) 
- gravel roads (patching, grading, re-surfacing) 
-bituminous roads Ipatching;-surface dressing, 

ov'erlays) 

- where necessary: concretel pavements, blockstone 
.pavemenis 

1.3. 	Important binders: •
 
- kinds iproperties,,workabiity, ..fields of application of 

a - bitumens 

out-backs . 
"
 -	 emulsions * 

-	 hydraulic binders, oils etc. 
1.4. 	Aggregates .
 

-	 kinds,, pr6jerties: aid-field ''6f apjication ,of' 

i- sand .. , 

graFvel J 
}- crushed-stone etc4 

'1.5. 	MainjenanceJ6f' 

- shoulders
 
- ditches, gutters, idrains eio.
 
- traffic signs, markings etc.
 

1.6. 	Maintenance of 
- bridgee and culverts 
- retaining walls etc. 

1.7. 	 Mainteuiance of'roadside vegetation 
(bushes, trees, grass covered surfaces) 

-25
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1.8. Miscellaneous .-. 

- aoces ways 

- traffic counting 

- traffic regulations 

- borrow pits, sand pits, quarries 

-service mains in roads (esp. water) 
telephone and electrical lines
 

2. 	Road Rehabilitation
i 

2.1. 	 Repair and reconstruction sites 

- site set-up, organization and control: 

- traffic handling at the sites, 

2.2. Road Construction 
- eartbworks (natural ground, cut and fill, subgrade 
formation) 

- soil stabilization 

-sub-base 	 layers
 
bihder-A'hid wwaring Courses, surfacings
 

2.3. 	 Construction Tools and Equipment 
-	 excavation, loading and tzansportin., drilling ,blasting 

spreading, placing t . 

-	 compacting 

-24.	3ituminous Mixtures i
 

-'types and -mix-composition
 

- fields of applioation,
 

.	 instructions for use 

3. 	 Training Road Foremen and Supervisors 
-rinciples of planning and supervision of construction 

sites and work 

. Establishment' of' simpie sketches and designs (cross 
sections, lay-out, longitudinal seczions) "' 

-	 ills of quantitiesand: cost Iestiimates 

Time planning and management; procedures 
-. Pegging out work,.je.g. culverts, ditches# slopes, curves, 

cross slopes, gradients)
"-Qdantity and quality contr9l' 

Keeping of daily woi records. 

- Cost accounting 

- 2 
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Planning of Training Projects. Table 6
 

Definition of
 

project target' 	 r scheme: . 
-subjects of instruc
tion
 

-programme of 
courses 

-course duration 
Training metbody !. -curriculum 
(scbool'/on'the ' -intermediate and 
(sol Jra.ninef.) 4p final examinations 

-recognized certifi- " 1cates
 

-post-course employ
, . , r, ,, . ment of trainees 

-required instructors 

Conditions for I 
admittance 

I 
II 

Oounterparts 	 instutr 9 

assignment of tasks| J 

Appropriate 	 : Seletioni11 f,.. 

n oBel., Efficienc.
facilitiescotl
 
(buildings) " 	 :..tane .: .:, : 

.Training; id,....
equipmentts f j rs.eat perform -- -
labori s, 1oie8
 

.. "advnced 
prictice 

...
Refresher
Administrative 

services courses
 

- 27
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Factors to be considered in planning a training projeot 

• ..
economical, 

,r' +. 

. 

' :": '" 

. and". .. 

.- available practical . 
experience
 

-previous employment
7-necessary preparation 

-education aiming at effi-

ciency and responsibility2 	 -affiliated persons

-confrontation of theory 

ind prgctice 


-composition of the group 


r 

' 


1 	-expansion of basic knowledge
3 	-training aids, workshops 

-interruptions of training 


-absence from home and work 
-entertainment 7 
-breaking off of training
-composition of courses

-A-social dvincome-It 

- 28 -

Table 7 

o. 
.,pe4dgoqi cal 

furtuitional
 

ethodologioai 	 31;i ; 

" spects 

-arrival and departure of
trainees 

-accomodition
 
-'employment
 
-v.it' nn" 
-selection of trainees
 
-

-efficiency and payment
 
-equipment operation
 

-extansion of administration
 
-a4aptation to development

-motivation
 
-migration of personnel
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Table 8 

SynoPsis
 

of advantages avd disadvantages of longterm training in the
 
form of short theoretical training periods at the training
 
centre interspersed with longer periods of practical training
 
in the home-unit: 

Advantiges 
- The first course allows determining the level of knowledge 

or education of trainees 
- For the second'course instructions and lessons can be 

adapted avoorTingly 
- Between successive courses specially directed practical training 

is.po-sible to adjust for one-sided-skil..,acquired until then 
- Contrary to pure training units this model provides ample 

opportunity for responsible action in"actual maintenance work 
- One instructor is in charge of onq, course only: at any time, 

so tbat he may devote himself better to: individual trainees 
* 	The composition of theo,0lass-can easily. be.modified for the 

next course 
- The amount of equipment and training aids necessary is smaller, 

if one course only is held at the time . , 

- For periods between ;courses trinees can bigiven more 
extensive.home-work 

- Absence from home and.working unit.is shorter aid.the danger 
of family alienation reduced'. 

- Danger of breaking-off training.duringa course-isfalso,less 
while leaving after first course is possible. 1.
 

-	 Composition of classes leading to unsociableness or tension 
can-, more easily be modified (tribal membership, race. religion, 

- age etc.) 

-Rise in social standing takes place step by step with each .course 
- Practical work is executed in a familiar environment and with 

known personnel 
- No weekend and holiday journeys necessary 

- Lower costs for accomodation since no additional courses are; 
to be held at the same time 

- Planning of vacation periods for instructors in facilitated 

- 29 
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- Lower economic loss of manpower, since productive work is 
done between theoretical courses 

- Necessary close contact between training centre and maintenance 

depots will prove to the advantage of the entire maintenance 

sorvices 

- A sense of competition may be created among maintenance 

denote or districts to make succes of training'visible 

- Pinilly, best adaptation possible to local'conditions may be. 

assured ay this model.. 

"Disadvsntege's
 

- Practical--work--of -trainees -cannot ,as-effectivey. c'6trolled 

and directed as at training centres 

- Sbort courses leave little or no room to,' close gaps in basic 

knowledge. Thi's has to be left to-the initiative of tbe itrainee 

betwveen.-inotructionucourses., 
- ,Eacb.-course needs a .new,running-in-period due .tothe-inter

ruptions between courses .. 

blore administrative work will -aocrue(.repeated: convening of the,-

,,,same class) . . .;-- - " 

- Advance planning over longer: periods is .necessaryt 

- Full activity, of. instruotors is: required ,while co arses are 

running 

- 30
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Table 9 

Schedule of a Simplified
 

Cost - Benefit - Analysis for Training projects 

(according to the "with and without principle")
 

Criteria: - 1 

1. osts of.Training, =c 

1.1. Direct costa
 

- costs of teaching aids ,. 

- costs 'of'£nstructors' 
- operating ,costs of the training centre' . 

'- depreciation ..of investment in 'training centre.. 

|1.2. Indirect costs 

-'trainees' lost working output due to participation 
in training course." 

- reduced efficiency of workinggroup due to 

absence of trainee 

- additional depreciation of equipment due to' 
training activities 

2. Benefits of Training = B 

- apnlication of better methods in highway maintenance
 
activities
 

- savings due to better and more economical use of
 
equipment and materials 

- better orgRrization of maintenance crevs and their
 
more effective distribution on the highway network
 

- better understanding of the principles of highway
 
maintenance and the costs involved 

- better control of budget expenditures 
- savings in transport costs due to better maintained 

road surface3
 
- increase in income of participants being assigned
 

to higher ranking and better paid posts
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UNITED NATIONS ECONOMIC cOMMISSION FOR AFRICA 

I-------------------------------------
I NOTE: This text has been reproduced with the permission.. I 
I of the Transport and Road Research Laboratory. 
------------------------------------------

I 
I 

Pan African Conference on 

Highway Maintenance and Rehabilitation 

Ghana, November 1977 

organised by 

the Economic Commission for Africa
 

with the co-operation of
 

the Governments of the United Kingdom.
 

France. end the Federal Republic of Germany
 

ROAD MAINTENANCE TRAININO
 
THE WORK OF A SPECIALIST ORGANIZATIOh
 

by
 
LHAMILTON 

This conference paper has been produced througt the co-operation of the Overseas Unit of the 
Transport and Road Research Laboratory. ODLtartment of the Environnwnt Department of 
Transport, the Overseas Development Administration of the Foreign and Commonwealth Off c. 
of the United Kingdom. ard the Gove nnwntr of France and the Federal Republicof German. 
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1. ItRODUCTION 

In the frawork of the 1977 Conference on Road Maintenance and Training 

in Africa, the first section of this paper looks at training from the point 
of View of an organization with vast world-wide experience in this field.- The 

second section of the paper gives some details of ORT's projects in Road
 

Maintenance training in Africa, followed by a third section which gives
 

an outline of ORT's general approach to such projects from initial survey
 

through implementation to evaluation. The fourth section deals with the
 

lessons learned by ORT and recommends ways of making training for Road
 

Maintenance personnel more effective.
 

1.2 ORT
 

The Organization for Rehabilitation through Traihing fORT) is a private, 

non-profit organization with 97 years of experience invocational train

ing, Ithas programs in32 countries, with approximately 70,000 students
 

in700 schools, and training units with courses covering 100 trades. From
 

the headquarters inGeneva, ORT manages the largest non-governmental train

ing network inthe world.
 

Since 1g60, when itentered the field of technical assistance, ORT has
 

operated inmore than 20 African countries inboth French and English

speaking territories.
 

ORT has become very active inTransportation, and especially inthe field 

of Road Maintenance training and management. A major and continuing pro

ject exists inZaire, where inwhere inthree years 1.100 people have been trait 

and 1,200 km of road rebuilt and maintained. InChad, 150 operatives are 
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lii ijgthiined, 83 km of road have been reconstructed, and a 2 km airstrip 
bilt. In Nigeria, ORT is working with the Ministry of Public Works 
a countrwde maintenance management and training project. Another major 
project started in Tanzania in December 1976 and involves managing road 
maintenance for the southern half of that country, as well as running a 
training school. Road maintenance training studies have been carried out 
inBurundi, Kenya, Rwanda, and, most recently, inSwaziland. A study of 
labor-intensive road construction was carried out this year inBotswana.
 

in all this work, ORT has been closely associated with major donors such as 
the World Bank, United States Agency for International Development, Organi
zation for Economic Cooperation and Development, European Economic Community, 
Swiss Technical Cooperation, Canadian International Development Authority, 
and the Swedish International Development Authority. ORT enjoys consultative 

Status with specialized agencies of the United Nations and isregistered as 
a technical assistance resource with the U.K. Ministry of Overseas Develop
ment, the World Bank, and regional development banks serving Africa, Asia 

and Latin America.
 

i.3 SUMARYOF. OBSERVATIONS AND.SUGGESTIOtS 

ie ot reference
 

- F vi ui reaionsi roid mintenance his biein ilectid and skilled 

1ii'stiff havei hat 6"en trined. 

Thereforei there is a need for extensive retraining of existing road 
mintenance staff and of recruitment and training of new staff. 

SAinagement in Roads Departments must plan the use of newly-trained 
staff and, ifnecessary, adapt the organization to exploit them fully.
 

3 
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- Management should be closely involved in designing, job specifica

tMons around which training will be planned.
 

- Sentor staff, both management and supervisors, should be included in 

iny training program. 

14 Training isdesigned to equip a person for a particular job and 

this limitation should be accepted and explained to trainees.
 

Retraining of existing staff should be given prioritybut the 11.1

titons recognized and new staff recruited where necessary, 

-- Nw stiff to be recruited should be carefully selected in relation 

t6!thifjb specificatiOns and--the training program requirements.
 

; PoMt should be provided forzthe newly-trained staff, inorder to 

vid frid low mrale.ustratioh and 

th. isessential that the Roads tmet seiectcometent techical
 

personnel as counterparts to the expatriate instructods at ih earl.y
 

stage of the traiiip Droaram.
 

An effective mahpower survey iSa necesary .first Stage 6eoie a 
training program starts.
 

ichanical maintenance isoften critical, and where a central organi

zation exists, consideration should be given to a decentralized system 

giving organizations like Roads Departments a separate mnchanical 

rmaintennce capability. 

Where itseems appropriate, consideration should be given to labor

intensive methods of construction and maintenance to avoid reliance
 

on equipment. 
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2. COUNTRY PROGRA4S
 

9.A ZAMR 

Zaire spans the equator, has an area of 2,345,000 square kilometers and
 

a population of about 26 million. Apart from the River Zaire, the
 
d largest river inthe World by volume, there are many other navi

§le ivers. 'Half the country iscovered by evergreen .qv'3torial forest,.,
 
with high tempeiatures'and heavy rainfall.
 

2,.1 Contract
 

the three-year contract itith the Roads Department inZaire was signed M],
 
in 1971. ItpoVided for training inthe following categories of Road
 

MHaintenance personnel:
 

Fobmn 60 

Equipment Operators and Drivers 320
 

Atchanics 180 
Storekeeper,; 40 

TOTAL 600
 

2.1.,2 Structure 

The organization included an OiT Project Manager and 33 specialists 
responsible to the Director General of the Roads Department for the 
direction of the project*,-and an RT -Taing Coordinator. responsible for 
all progra- planning.
 

Training-was carried out through five Training Centers and five Train

ing Production Units. The average proportion of time spent on theo
retical work was 15., the balance being spent inpractical on-the-job
 
training inTraining Production Units.
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The staff assigned to the project were:
 

ORT Specialists 34
 

Peace Corps Volunteers 13
 

Local Personnel 72
 

2.1 3 Results 

The results of the projectare divided into personnel trained and 

reconstruction and-maintenance, through inpractice the training was
 

minly achieved through the Training Production Units.
 

2.1.3.1 Trained Personnel
 

The total personnel trained were as follows:
 

Engineers 38 -


Foremen 60 (60)
 

Equipment Operators
 

Drivers 341, (320)
 

WNe ca Tridest6 (180) 
Storekeepers 40''' (40) 
Counterpart Instructors 28 

Miscellaneous 20
 
TOTAL 1,092 (600)
 

The original contract targets are shown inbrackets for comparison.
 

.2.1.362 Training Production Units (T.P.U.) 

During the period from March 1972 to November 1974, three Reconstruc

tion T.P.U.s and two Regrading T.P.U.s achieved the following results: 

Reconstructed - earth roads 675 km
 

Grading - earth roads 966 km
 

Maintenance 1,958 km
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The Training Production Units (T.P.U.) were fully-equipped opera

tional units. At the head of each T.P.U. during the contract
 
period was an ORT civil engineer assisted by an ORT mechanics
 

superintendent. The T.P.U.s operated with a small nucleus of:
 
experienced personnel, the main operating labor force of supervisors,
 
operators, drivers and mechanics being trainees. During their time
 
with a T.P.U., the trainees, who had received basic training ina
 
Training Center, were under the supervision of experienced instruc
tors, who would regularly review their performance. Mobile'class
rooms were used for revision lectures on basic procedures.
 

Itisnot easy to separate costs within such integrated units, but
 
the following figures give some idea of potential savings:
 

USS
 

Gross cost of training 4,400,000
 
Less: repair and maintenance of roads 2,100,000
 

2,300,000 ,4
 
Less: repair of equipment ,1200,000
 

NET.COST USS 1,100,000
 

Thus, 75% of the training c stsWere;offset bythe value of proJuctive
 

work.
 

2.1.3.3 Counterpart Instructors
 

Twenty-five, candidates were chosen,from amongst.the best trainees as
 

foljows:.' 
General Mechanics 5
 

Diesel Mechanics.!.
 

Automobile Electricians, -.
5,
 

Road Supervisors 7.
 

They received technical training in Zaire, followed by intensive instruc

tor training at the Central ORT Institute inGeneva. Each was then
 
attached to.a private company inEurope to gain broader experience. On
 
their return, they were assignedtto instructor posts inthe project.
 
All of them are today assigned to positions for which they were trained.
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2.1.4 Observations
 

The observations of the Project Manager inhis Final Report included
 

the following:
 

-Reorganization of the Roads Department'during the,project changed
 

the goals and reduced-effectiveness.
 

,-IThetraining period for some technical.-fields was insuffictent.
 

- An insufficient number of trainees were provided with knowledge 

off'French. 

-Retraining of operatives used to obsolete methods was less effective
 

than training new, carefully selected candidates.
 

- 'Provision of local funds for'the project was often inadequate. 

~42
 

-These critical comments should be seen in-the context-of a training
 

program which achieved nearly double the contract targets, Training Pro

duction Units handed over to local staff exactly on schedule, and the
 

rehabilitation of roads and equipment on a scale that offset ,75 of the
 

cost of the training program.
 

2.1.5 Follow-up
 

Following'the completion of'the original ORT peojectin January 1975,
 

a new project for maintenance and management of the Road Department's
 

equipment started in1975 and continues at present. Six Regional Main

tenance Centers and spare part facilities are being managed. A pilot
 

road maintenance training brigade'is also included. Fourteen ORT specialists
 

are assigned to this project.
 

-2.1.6, *ote. 

The Zaire project has been described insome detail, as itembodies most
 

of the pr'inciples appliedin other countries, 'The-dezaription of other
 

country programs willbe briefer.
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2.2 CHAD
 

Chad is a land-locked country to the south of the Sahara desert, with
 

an area of 1,300,000 square kilometers and a population of four million.
 

Only two rivers flow all the year round, inthe south, which has reason

able rainfall and savannah woodland. From the center to the north isa
 

transition from dry grassland to pure desert.
 

2.2.1 Project Description
 

ORT's current project InChad isfor the Ministry,of Public Works and.
 

was started inAugust 1975. Four ORT training specialists are working 

out of a training center, created by ORT. inN'Djamenain .aprogram which 

aims at traininn ;ioornxium~tqlv 15f rnad maintenance personnel. includino 

supervisors, mechanics, and equipinnt operators. 

2.2.2 Results 

A large amount of training material has been prepared and 75% of the 

training targets have currently been achieved. 

2.2.3 Future,
 

A Mechanical Construction Unit has been inoperatWon4fice November 1976.
 

Jt has the following equipment:
 

1 Bulldozer 

1 Wheeled Front-end Loader 

2 Pneumatic-tired rollers 

2 Graders 

4 5 m3 Trucks 

2 Water Tank Trucks (9,000 liters) 

This Unit has reconstructed 83 km of road from Bongor to Guelengdeng 

and a 2kmairstrip at Bongor. 

Discussions are underway for extension and expansion of the project to
 

include a larger training center and two further Training Production
 

Units for reconstruction of a number of main roads.
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2.3 .AZAIA 

Tanzaniais on the East Coast of Africa, just south of the equator, with 
an area of 945,000 square kilometers and a population of 15 million. It 
contains the highest point inAfrica, Mount Kilimanjaro (5,950 m) and the.
 
lowest, the floor of Lake Tanganyika (358 m below sea level). The country
 
has adequate but irregular rainfall, with no real extremes
 

2.3.1 	 Project Description
 

The project is'designed-tosupport and strengthen the road maintenance
 

organization 'oftheMinistryof Works, Tanzania, and isfinanced by the
 

World Sank. Itinvolves road reconstruction and the maintenance of all
 
roads in southern Tanzania, as well as the training of a substantial
 
number of Tanzanian staff. 
The road sustem includes many milometers of
 
bitumen-surfaced main roads as well as a 
network of gravel roads. The
 
actual construction and equipment for maintenance are financed directly
 
by the World Bank.
 

The throe-year contract started inDecember 1976, and the ORT staff are
 
responsible for supervising and directing the work with their.Thnzanian
 

counterparts.
 

The ORT 	technical assistance team is composed of the followings
 

a) Maintenance Manager, 
 I (Project Leader)
 
b) Road.Maintenance Engineers 
 6
 
) Workshop Managers 
 5 
d) Spare Parts Specialist 1 
e) Training Coordinator 1 
f) Instructors (Roads, Mechanical, 

Equipment Operator) 
g) Premix Superialtendent. 1 
h) Quarry Superintendent 1 

TOTAL 21
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2.3.2 Results 

Road maintenance forthehuge area.of southern Tanzania is a major 

task. The first six monthx of the Highway Maintenance Project have been 

devoted to: 

- comissioning earthmoving plant which had been delivered and not 

used; 

- preparing a major purchase of spare parts for new 

plant; 

and existing 

- setting up courses and equipping the training school at Morogoro; 

- . revising. the existing road maintenance structure-and.;establishing 

a tean,of Tanzanian counterparts; 

. 

starting .the,major, reconstruction of failed sections -of the Tan-Zam 
Highway. 

2.3,3. Future 

The second phase of the project to cover the northernhalf of the 

country isat present under active consideration. 
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2.4 NIGERIA 

Alfierta has"an area of 924,000 'squ4are :kiloMtersand a population of more
thaniSO million, 'the 'Urgest'In IAftcaf."It'has hfgh'temperatures and 

rainfall varying from very high at the.coast to moderate inthe north. 

2.4.1 Project Description 

The ORT training project ispart of a very much larger Road Maintenance 
management contract between the Nigerian Federal Government, ORT has 
a staff of"seven hi;Nigeria, including aTraining Coordinator and specialists 

in road maintenance, equipment operation and mechanics.
 

2.4.2f .Results. 

Training centers are established inLagos and Benin, and considerable
 
quantities of training aidsi have,been.produced.,,;At Benin, approximatel1

15 to 20 roads overseers, 20 equipment operators, 15,mechanics and 20
 
storekeepers are being trained. The training center has its own equipmert
 

with which roads in the vicinity are maintained.
 

2.463. ,Future-


The training centers are now well-established and trainees are available*
 
so that training isexpected to get into full swing in the next few ,
'
lw 
months.
 

A new center will be created by ORT, incollaboration with Peugeot, for
 

the training of plant personnel in:automobile assembly. This center
 

will provide training to i20'p2rsons .-per'month.,'_
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3. PROJECT DES$IGNr AND IMPLEMENTATION
 

Upon identification of a need for training by the Ministry of Works and
 
its Roads Department, often the next step isto obtain financial support
 
from a donor agency. At this stage, ORT may be invited to discuss outline
 
Terms of Reference, and a contract may be entered into for a Study Mission
 
to carry out a survey of manpower needs in the Roads Department concerned.
 

The Study Mission usually includes a specialist in training organizations,
 
transfer of knowledge and program scheduling, and another specialist In
 
road maintenance training. The Mission will normally spend four or five
 
weeks on the survey in-country and five or six weeks inGeneva writing the
 
report inconsultation with ORT's headquarters team.
 

This Chapter outlines the procedures from Survey to Evaluation&
 

3.1 PROJECT DESIGN.
 

The Survey carried out by the'gtudj'Issoo wt1 be t ebasis for the subse
quent Project Design. ItIsessential that the Ministry of Works'and the ORT
 
Survey Team clearly agree upon the Terms of Refer*nce of the Study, 

3.1.1 Field Survey Implementation
 

3.1.1.1 Educational and.Training Institutions
 

The Study Team will attempt to determine for all relevant educational.
 
and training institutions:
 

- administrative structure
 
- technical fields covered
 
- geographic origin of student body
 

admission and graduation standards
 
-Lcertificates or diplomas and their relevance
 

to the job market.
 

47 
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3.1.1.2 Manpower
 

An inventory iscompiled of the productive manpower available to the
 

Roads Department for each of the following divisions:
 

by level:
 

- highly qualified 
qualified 
semi-aualfied 

- without qualification 

bY'catdgoeies: 

- administration and management 
- execution level: 

- superintendents 
- foremen 

4 	 - operators and drivers 
- mechanics 
- stores and clerical' 

Also, manpower potential in the same field will be determined from: 

- traditional or technical schools ) witWindication of number 

- other training institutions and levels of stLdents 

3.1.1.3 Organizational Data
 

The following areas will be covered:
 

- General organization (organizational chart and job descriptions) 

SComplete inventory of equipment and machinery used for production 
and maintenance purposes: 

- numbers, capacity, specification 
- age, and ifuseful, history 

- Investment plans for future equipmenit 

- Training facilities and teaching resources existing at present: 
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- number of centers and schools
 
-
 frequency of courses and their.duration
 
- number of instructors
 
- results and impact of such facilities
 

3.1.2 Analysis of 	the Data Gathered
 

After completion of the field visit, the Study Team returns to ORT's
 
Geneva headquarters where itreviews the data with senior office staff.
 
The synthesis of these findings constitutes the Preliminary Report
 
which issent to the Government and often to the international organi
zation participating in tho funding of the project.
 

3.2 THE SURVEY REPORT
 

The Survey Report is usually dividedin'o five main sections::
 

1) Recommendations
 
2) Conclusions
 
3) Findings
 
4) Proposals
 
5) Annexes
 

3.2.1''Recmndations,
 

A summary listing of skilled manpower needs of the Roads.jDepartment,
 
divided by categories and levels, is highlighted in this section.
 
Recommendations focus-on the design and objectivesdof the,training
 
program, and includereferenceto:
 

- Polisy i) 	upgrading existing training facilities
 
and/or creating new ones
 

ii) 	orientation of training program topractical

(on-the-job) or institutional (lorig-term)
 
training, or both
 

- Strategy Mii) 	 priority determinations 

iv) 	long-term objectives and program 

Jlt, i 
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- Tactics,, v)::short-term objectives to be achieved 

v1)" 	intensive programs - specially designed effort
 
Inthe briefest time to produce immediate
 
results in a particular skill sector.
 

.3.22 Conclusions
 

The Conclusions Identify the gap between the manpower.skillscurrently
 

available and those necessary for:
 

- satisfactory current operation 
- replacement of departing staff 
- expected expansion of activities, 

This 	informationts illustrated by charts, i.e.;
 

Needed - Available - To be recruited and trained 
or retrained 

Here, two situations might prevail.
 

a) The manpower availAble is in itself insufficient. Inthis case,
 

a double-action program isneeded: retraining.and upgrading of
 

existing personnel, and, at the same time, recruiting and training
 

new 	people.
 

b) 	The existing'munpowe' is.aVailable'ihsufficient numbers, but there
 

is a gap inskill 1evelsw'I4ltho amwil be devoted entirely
 

to upgrading the geal 10evel of MVailable personnel to narrow the
 
gap 	r
 

3693, "Tidiengs
 

This 	section begins with autmiary inelding:
 

A) 	Overview of present national Roads policy and itsrelationship 

to skilled manpower needsi
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b) Analysis of presently available skilled manpower.
 

c) Overview of aVaifbte and heeded'training faciliies.
 

The Findings include appropriate organizational charts, job descriptions
 

and categories of skills, a description of the Roads Department's past
 

performance, and future expansion plans and recruitment policies. Informa

tion related to equipment available and ordered isalso included inthis
 

section.
 

324' Proposals
 

This part of the Report itsdirected toward the training program and in

ciudes an estimate of what iSneeded to carry out the progrim. This
 

will include both expatriate and local staff4 equi.xment, educational aids 

and rethodology. Also covered are the time frame of the training program 

and a rough budget estimate. This data. Ispresented in the form of an 

Operations Plan which covers.theCOncilUsionS and Recommendations of the 

Preliminary Report.
 

3.3 FIAL PRCORAt ING REPORT 

thi Peilimiiary kedort is tobmitted taltE 1fitiedd pabties aid consulta

ti6ii ith them Will detemile thi fifial ihao 6f the 'project, the basic 

objectives itisto achieve, ajid th-bddgt Withln which itmust be carried 

out;
 

.With the assistance of the technical and professional staff of ORT's Geneva
 

.ieid Office, the Study Mission will produce the Final Programing Report,
 

Which provides the details of project implementation in relation to objec

tives desired within the allocated time frame and budget.
 

Each Programmirq Report contains, inaddition to the five main parts of the
 

Preliminary Report, a more detailed Plan of Operstions. This is integral to
 

the Terms of Reference of the service contract between ORT and the Ministry
 

of.Works. Itconsists of four principal divisions:
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- Project objectives 

Timetable of activities and Methodology 

- Staff, Equipment, Training Aids and Logistics 

Budget. 

3IM Project Objectives
 

the Recomendations of the Preliminary Report, as modified by the dis
cussions with the interested parties, constitute the project's objectives.
 

The elements of each step, i.e., training, retraining and/or upgrading,
 

the number of courses and participants, use of audio-visual and other
 

teaching aids isdetailed inthis section,.
 

A-top priority is the setting up of a Central Training Unit and the tatn

ing of iocal instructors who Will staff this Unit, These local instructors 

Will Work side-by-side with ORT trainefs and acquire know-how and experience 

for-the prupose of prgressively takihgover all administrative and program 
responsibilities. 

3.3.2 Timetable of Activities
 

The schedule for each diffeent ahd iuteetveitt uari
trahged in tabes,
 

ihowing the develp*nt of thie&pite oid stemeets apbjem how~ecah 

iciffdi purpose and leads t6;.a f6l6WIng step ,
 

;The logistics needed for the execution of the project1 classrooms, equip

ienti local personnel, etc. are indicated on the timetables and are budgeted
 
Separately. The support to be provided by the Geneva main office, including
 

training aids, audio-visual equipment, etc., isalso indicated.
 

A financial estimate ismade of the logistic support costs of the project
 

and isdivided into investment expenditure and operating exipinses
 

- _ _ _ ___ _ _ _ 
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3.3.4
 

The Plan of Operations showing the number of ORT specialists needed in
 

the field and the Timetable indicating the dates of their arrival and
 

ength of service provide the basis for computing the man/month cost
 

table for ORT personnel. Added to this cost are the charges for Geneva
 
head office backstopping, international travel, consultant fees, and
 

other expenses incurred at the Geneva end of the operation.
 

.3.4 PROJECT IMPLEMENTATION
 

The Programming Report is submitted to the interested parties and, when
 

approved, itprovides the basis on which a Contract issigned between ORT
 

and "the Roads Department Or Ministry Of Works. 

The Contract includes the obligations of the Ministry, such as: 

assuring that a sufficient humber'of trainees wi11be available at 
the skill level previously determined*V
 

providing ORT speciaifsts with the status aieih1e4tofesure their
 

most effective service;
 

-prov ding bultdings, ci assrodmsC --tr!a ni ng cent~ ehi i s eaut Ieit 1 

etc, asdetailed in the logisticstables|: 

a completihg steps 6); b) anid d) Wt 0tlhie OWutlinud in the,it h 

calendat' chart;
 

making all local currency fuhds available to the project on the dates 

utig this Intermediate Phase, preliminary activities are carried out by 
-the GeneVa office, .e.:
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- recruitment of the ORT specialists;
 

- choice of project leaders;
 

- refining training program curriCula,, detiiling facilities'required.
 

Immediately following Contract approval by all Oarties, impl6eintation 

proceeds as follows: 

3.4.1 At ORT Headquarters
 

C.V.s of.candidates for ORT spedialists:and project'leaders are 
sent to all interested parties; 

'Orientation seminars, are carried, out.fo ,appived specialists 

and'trainers; 

364 - Instructions and directives are given to,, the project leaders; 

- ORT team members are sent to the field according to tho timetable. 

3.4.2 In the Country where the Project is Carried Out
 

- Arrival and Install ation of ORT staff; 

- Distribution of tasks among project leaders. 

3.42.1 	 Project Manager and Training Coordinator 

- Contacts with thbetinistry[; 

- Selection of trainees~and.ccunterparts. 

3.4.2,2 	 Administration 

- Choekingof buildings and housing designated for ORT occupancy. 

- Procurement of equipment/material; 

- Selecting local personnel for assignment to the project. 
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3.4.2.3 	 Training Studies specialist
 

.Preparation,of!program,,studies,;
 
Fnaprogra'mmtng'offirt "steisp.
 

3.4.2.4 	 ORT Trinin'g Specialists 

- The Training Coordinator supervises the training specialists; 

- Each specialist reviews his part of the training program; 
The specialists also partcicipat: in tie~election of tanees
 

and local instructor training.
 

3.4.2.5 	 .Priinharysteps before Traini n Co'urses Begin
 

- Seminar for upgrading of local trainers; 

- Final 	checking by the Prdject Manager and his staff of: 

classrooms
 
training equipment
 
courses 	and technical documentation.
 
results of 	tests made for trainee selection
 

3.4.3 	Start-up ;-f C,-;,,,-;es
 

The tralitirq prrgram begins.
 

34.4 	Other Procedures during Implementatlon
 

3,4,4,1 	 At GeneVa.Central Office
 

Logistic SU00pott: prbctirement and shipping of 
documentation and equipment; 

tYthhicAl SUppOrti inspection trips; 

- advice on methods and objectives; 
- evaluatioh of results, amendment 

of objectives and/or methods. 
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3.4.4.2 Ir. the Country Where the Project is Carried Out 

Revising the quarterly and yearly work schedules inconsidera

tion of progress made and new findings. Particular attention 

isngiven by the Project Manager to the progress achieved In 

staffing with fully-trained local personnel, 

- Quarterl reports are submitted with the following main featurest 

- Achievements and how they compare with planned objectives: 

- number of people trained 
- skills, sectors and professions involved 
- number of man/months spent in relation -to schidd%4 

- Work schedule for the last quarter and .foi the next qOai'ter 

and how they fit into the Timetable Chart. 

T orliustions of the Report will :,,-.,,ent on any paP be

tweeh results and objectives. Itwill include suggestions 

as to how such gaps can be corrected and what ionprvement 

can be introduced into project Implementation, 

3,4,4.3 OtheOdb Training 

With the agreement of the Roads Department, CRT specialists can 
cotribute to the integration of trainees into a normal work Stitua

tioht by organizing pilot crews made up of trainees, or by restruc
t elng pioduction units to include trainees.
 

The impact os such trainee participation ismonitored and care

fully analyzed, since such experience will constitute one of the
 

most important criteria to be used in the final evaluation of the 
Training Program.
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3.4.5 Phasing Out
 

There are four criteria which determine when assistance should be
 
stopped:
 

Aoermanent training structure has been created. 

.... -Trainingniethcdology has been devtsed4 :applied ajdproved, 
efficient.
 

- *Project!s first, objectives have been achieved. 

- Counterpart trainers have been prepared and integratid into 
the permanent structure. 

r
The Project Manager will be constantly conscious o tne, above and,
 
with the help of his staff, will endeavor to create this situation 

during the project's life span,

57 
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'
 3.5 EVALUATION
 

Evaluation constitutes a permanent and continuous element in all train-


Ing projects. Progress indicators are built into all phases and steps
 

of.the program so that the Project anager can regularly assess indivi

dual unit aejd overall performance. Expected outputs are clearly defined 

so as to make the appraisal realistic.
 

During the course of the Project, internal evaluation of individual 

trainee progress is carried out on a weekly basis. Furthermore, Pro;ress 

SReports for each trainee are established quarterly to record his class 

attendance and quality of participation. Drop-out cases are examined
 

carefully. Work performance of graduate trainees is appraised "on-the-job" 

to determine changes intheir approach to maintenance and production.
 

Evaluation of the Project's achievement iscontairnd in the Final Report. 

1his appears in the form of a comparison between the indicated achievement 

and the project's original objectives -- quantitatively and qualitatively. 

Inaddition to trainee evaluation, the process of establishing or.strength

ening a Training Structure with a staff of professionally cppable local 

managers and trainers must also be evaluated. Special emphasis in this 

regard isplaced on assessing institutional results such as: 

- whether the local institution isless dependent on expatriate 
staff; 

' how soon local staff will fill all key posts, 

Eternai evaluation should occur on an annual basis for the first three 

years after completion of individual training cycles. ItisobvioUs that
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the evaluation procedures can be carried oIt only with the assistance
 
of the host country. While the Training Program isstill on, the Project
 
Manager isexpected to introduce a reporting procedure for the Roads
 
Department which itcan continue to use after the departure of the ORT
 
team. 

Anotherivital aspect: :ofexternals evaluati|on .is:that ofappraising the 
Project's impact on: Iocal: conditiohszi: Questions Ithat nist,be answered 
are: 

- To what degree't has the'Vshortageof skilled manpower been met,'
 
by the Project?
 

Have trainees been:employed intie profession they havebeenT 

trained for?
 

- Has the Project beneficiary solved some of ,its production 'prob
lems and achieved an improved distributionand use of its
 
manpower as a result of the Traininq Proaram?
 

The ORT team maintains its responsibiltlf to assist the Ministry and 'the 
Roads Department to answer these questions. 'The answers determine the 
JUstification of the Training Program, especially with, regard to its con . 

tinuation and/or modification. 

9 
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.4.'OBSERVATIONS A10 RECOMMENDATIONS
 

The demand for supervisors and for manpower in-the independent countries
 

of Africa is far greater than the capacity of government or priv3te train

ing institutions. Nowhere1isthis more'evident'thatin the :field ofRoad
 

Maintenance. Experience throughout Africa.shows.'that, given -the necessary
 

finance, it is comparatively easy to get new roads built using international
 

consultants for design and international contractors for construction. How

ever. few African countries'have been'able to obtain effective maintenance
 

of the roads once constructed.
 

The reasons for this are various. The countries have been independent for 

less than 20 years. During the first part of that period, the eiphasis was 

on the building of an infrastructure, including a road system. Loans for 

such construction were readily available from the Industrial nations, especi

ally as the construction involved the use of outside contractors or equipment 

bought from the industrial countries.- Initially, little maintenance was 

carried out, but the surfaces began to wear as traffic was increasing sub

stantially. Insome African countries, traffic growth rates of 10% per 

annum are still found. Ten years ago, many African countries and the donor 

agencies realized that the ,investment in roads was quite literally disappear

ig.
 

Unfortunatelyi maintenance organizations inmany countries had been neglected
 

inthe understandable haste to develop and build, Furthermore, during the
 

colonial era, Africans were generally not allowed to get beyond certain
 

levels, such as junior supervisor, assistant mechanic or "spanner-boy". Thus,
 

when many Europeans left the countries after independence, a large gap was
 

left. The massive training effort of the last few years has been an effort
 

to close the gap and provide the necessary skilled manpower for Road Mainten

ance activities. This has been accompanied by an essential investment of
 

money and interest in the subject of Road Maintenance.
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Itshould be emphasized that the battle isfar fromwon'. ORV s experience 
ina variety of African countries has revealed this fact quite clearly. It 
has also revel thattraPnede and expo themaor bottle-

As a-result of"ORT's experience', and from a:concern to see the available
 

international and local resources used mosteffectively, the followinq
 
observations and suqqestions are made.
 

4.1 TRAINING AND MANAGEMENT
 

Trained and skilled workers can only be effective inan organization 
which Iswell enough managed to use their skills effectively. Senior 
engineers need to think carefully about how the newly-trained workers 
Will be used, where they will be used, what advantage can be taken of 
extra skills' Provision must be made'forequipment, tools and work
shops. The'organization itself may need to be examined'and, ifneces
sary, adjusted to take advantage of what training can do adjusted-am 


fOr-What training cannot do.
 

Managers of Roads Departments should be closely involved indesigning
 
the JOb Specifications of the senior posts for which'traini'ng is required,
 
aS they Will largely define the detailed training syllabuses.
 

4;2 TRAiNiNGOFSENIOR.STAFF
 

Often long-established senior staff are neglected when training Is con
sidered. it is useless to introduce new methods to mechanics Iftheir 

I bi fhenhaVe not heard of them. Infact, any training program should 
itirt with the most senior management and supervisory staff and work 
fO ,that level through the system. 
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4-3 TRAINING AND JOBSI 

Training isa processlwhereby workers are, given skills orrtheir skills 
are improved inorder to equip them for-a particular job. Training is 
not education. We should not teach Newton's-Laws to a mechanic unless 
they can be shown to help him inhis job. There isa limit to what can 
be achieved by training.. No short training course given to an adult is 
likely to alter his personality or character. This emphasizes the point 
that selection must be carefully carried out, especially for staff who 
are destined for supervisory jobs. Furthermore, trainees should be 
clearly informed of the scope of their traihing and its targets in rela
tion to the individual and the orqanization. 

2 4.4 TRAINEES 

If~training is to be effective, not only must-the program be weil designed 
and expertly run, but the trainees must be carefUl-y1selected. Bef6e
 
training starts, clear decisions must be made on the extent to which re
training of existing staff can be effective and how far itcan be takefi
 
Inthe interests of staff morale, retraining should be given first priority;
 

However,n many cases, recruitment of new staff isnecessary The oppor
tunity should be taken to specify as precisely as possible the qualities
 
required inthe trainees and selection should be as objective as possibie
 
Trainees should be selected Wholly on merit or the whole program can be
 
adversely affected.
 

The Program formulation should focus on training according to the job 
requirements. Nothing ismo,* demoralizing than to be trained to a hiqh
 

level and to find no suitable post available, even though the work required 
bo the trained person may be demanding, Examples exist of this happening 
to trained university graduates, as well as many at a lower level. 
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4.5i-, MAI;POWER -SURVEY 

Pefore any training program is undertaken, it is essential that some 
kinj of study is carried out which relates the needs of the Roads 
Department to its current and future work load. Chapter 3 of this 

paper describes ORT's procedure in this area and it is a mistake to
 

think that this stage can te ignored or not taken seriously without
 

adversely affecting tne program.
 

Roads Departments and other could help themselves inthis respect if
 

department and section heads were required to keep accurate records of
 

their manpower and to regularly assess their needs in relation to work
 

load.
 

Ifa training organization such as ORT.is to be used, it is obviously 
a great advantage to have that organization involved in the .survey stage 

t: 2.:-. early aareement on the existino manoower aotential
 

4.6 MECHANICAL MAINTENANCE
 

Very.often the training of mechanics to maintain and repair Roads Main

tenance equipment is a critical part of a comprehensive training program. 
Itwill be noted that in ORT's Zaire program, the biggest increase in 

training was for mechanics. The repair and maintenance of very expensive
 

and increasingly expensive equipment isplacing a great burden on nearly
 

all Ministries of Works.
 

At least two conclusionE may be drawn which are not strictly related to
 

training. One is that, where possible,the use of equipment should be
 

avoided and labor-Intensive methods explored. This isobviously not
 

practical in the case of heavily trafficked main roads, but for access
 

and feeder roads, it should be carefully examined.
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It is also observed that many countries still have a single central
 

government agency for vehicle and equipment maintenance and repair.
 

With the vast growth of vehicle usage, this is probably not practical
 

add creates an organization too big and unwieldy for the countries to
 

manage. It would in many cases be more useful for major users to
 

have their own organization and for the central workshop to service
 

those Ministries too small to be self-contained.
 

4 7 TRAINING METHODOLOGY 

'Thekr are two distinct methodologies based either on a large 'fixed 

Training Center or a i mobi le TriigPoUct: ! 

The staff Training Department in Kenya studied by ORT for the Swedish
 

International Development Authority and the World Bank in 1975, is a
 

good example of the fixed Training Center concept. It operates in a
 

country which is fairly centralized, with a good transport system.
 

For the new Rural Access Road Program in Kenya, Training Production
 

Units a,'a in,use.
 

The ORT program in Zaire, described in Chapter 3 of this paper, was
 

probably the largest program in Africa using Training Production Units.
 

This Systm was developed very successfully in aivast country having
 

'cOnsiderable transport problems. 

The majority of programs will have a combination of Training Centers and 

Training Production Units. Apart from the practical advantages of 

carrying out training in realistic on-the-job conditions, the major 

'advantage of production which offsets the high cost of training should
 
be noted. 
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4.8 COJNTERPARTS 

It should be the objective of any ekterallystaffid p
 

to create a team of local instructors who .
are, competentto ontinue
 

the program at the end of the contract period. Thi means that the
 

Roads Department has s of its best staffto be preparedto selct oe 


to become counterparts to the expatriate 1nstructors.,i.deali ,those
 

chosen should also be given some incentvei such as a higher grade.
 

Unless good counterparts are provided'early in the training program, 

there will be little chance of the 'expatriate team leaving behind a: 
working unit. 

N 
.U 
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.Michigan Seminar 
Management Seminar 

1978 

PRINCIPAL FINDINGS OF TRAINING RESEARCH'-/ 

........................ Kermit- L.J-rgstralh .... .
 

INTRODUCTION I 
Having completed thtrYyersof t 'rinneforts' 6 the highwyleld,t is time to 

summarize what we have learned. Training being an unusually difficult pIrsuit, it clearly 
iis time to single out factors critical to success in the area. 

Large, Decentralized Forces 

This discussion is limited to training large, decentralized employee forces. Train
ing relatively few enpIoyee' rt-uA, when 'aheaet Ioated KbnWbiildig" or can 

iquickly be assembled in one location, presents very few problems. Training several hun-' 
dred or thousands of employees scattered over large geographical areas is another matter
and'is'the topicaddressed here. ' 

NOTE:' This text has been reproduced with te. ' 
I permission of Bergstralh Associates, Inc. I 

1/ 	 This paper was prepared for presentation to the VIIIth World Meeting of the Inter
national Road Federation he'. in Tokyo in October 1977. It refers to highway
agencies only-the Tokyo Mc -ing being for highway officials only. The concepts
presented applyto transportation departments in the Unitei,. ;ates as fully as they
do to highway departments in other countries. 

67 
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Training, Not Education 

This discussion is limited in another way as well-to training as distinguished from 

education. As indicated in Figure 1, we are concerned here with completing hi.ghway 

operations satisfactorily-patching asphalt, cleaning ditches, operating motorgroders, 

tuning engines, testing soils, preparing construction plans, supervising construction con

troqtors, imanaging construction and maintenance operations. Certain employees also 

have education needs, many of which are critical to highway operations, but they must 

be dealt with another time. 

Figure 1 

-TRAINING ANDEDUCATION 

It Is necessary to differentiate between toining apd education. 

TraiOning 

I 	 is restricted to work methods, workmanship requirements, 
crew sizes, equipment complements, safety practices and similar subjects 
attributable to one employer; 

2. 	 covers the subject matter in full detail-with no historical or theoretical 
references; and 

3." must result in satisfactory performance on specific work assignments. 

Education: 

4. covers histories, theories, principles; key individuals involved in the~post, 
opposing viewpoints over the years, key stages in ihe developmenf proc
esses, 	 and dates; and 

5. 	 prepares individuals, in pre-tiroinng ways, for employment with any of 
several potential employers,. 
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TWO WAYS TO TRAIN LARGE FORCES 

The main training approaches attempted over the years are listed in Figure 2. Only 

tw oF them-trin the supervisors first and let them train their employees, and train the 

employees'directly, using special instructors-have potential for consistent success. No 

other options really exist. 

Figure 2 

MAIN APPROACHES TAKEN TO TRAINING LARGE FORCES 

Several approaches have been attempted in training large numbers of employees. 
Only the jast , o below are)workable options, 

1. Provide for on-the-job training; 

2. Send employees to adult education classes or.vocational schools;, 

3. Haye employees twin themselves; 

4. Train the supervisors first, and hove them train their qmployees; and 

5. Train the employees directly, through speciql iorstructors. 

On-the-Job Training Approach 

The on-the-job training approach is 1istedbecause the term is used so often. It 

means. different things to different people-ranging from letting each employee train him

self, providing manuals and other instructions as aids to self-training, having one em

ployee train another, and having supervisors do the training. It also means learning-by

doing, which is Fundamental to all successful training. Yet, if large numbers of employ
ees ore to perform certain tasks in essentially identical wvys, the learn-by-doing concept 

must be preceded by some type of formal training. And the formal traning must be pro

vided by regular supervisors or specal Instructors. 

-3,
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Adult Education Approach 

The adult education approach is listed in Figure 2 only because it ha.s so frequently 

been tried as a training technique. It belongs in the education category, and works very 

well as an educational approach. It has been an abject failure in meeting training needs 

for reasons that will become clear as this paper moves along. The main reason, however, 

Is that. educators are not prepared to teach work methods, workmanship requirements, 

crew sizes and other matters attributable to any single employer. 

Employee Self-Training Approach 

The self-troining approach takes twominai forms: observe and copy, ahdproa" 

grammed instruction. 

The observe-and-copy-technique certainly is the most widespread 6fthemall. 

results-in excellent training whenever the trinee is copying d master, pjartcularly when 

the masteralso actsos a coach.. On therother'end OF the scaleit results in couiterpro

ductive training wheneverwork" me th'ods being copied should be replaced or significantly 

improved. The prevailing result 'ofcourse, is so many variatlons in performance asto
represent no training at all. 

Programmed instruction (also called "self-study" or "self-instruction" courses) has 

greatly advanced the self-training tchnique. Work methods, workmanship requirements 

and related sublect matter are set forth n special y piepared training texts or audio
visual courses. The basic idea is to make high--IualIty, 4ully consistent training avOif

able to anyone interested in completing it. And the technique has many highly attrac

tive features, such as: self-pacing-letting each employee go as rapidly as heca' 
through each segment of the training, or as .slowly as necessary; selr-scheduling-per

h ac empoyee to take training whenever tme permits, and to take up iegular 
work assignments whenever necessary; and on-site training-permitting each'employee 

to be trained at or near the job location. 

That programmed instruction works has been Cocumented many times, with relative

ly small, highly motivated groups. But, the appioach has been largely unsuccessful with 
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large, decentrolized lFrces Of maiiitenOn construction inspection, and materials qual
ity control forces. The technique rarely works by itself. Supervisors or special instruc

"tors must be active ln the total process: assign the training in segments, supervise the 
"work," discuss significant points, .and,provide practice sessions. In short, programmed 

courses are highly effective with large forces-when used as port of the train-supervisors
first or the use-special-instructors approach. 

-
Train-Supervisors-First Appo-6bh 

'iOne person con train another only after learninghoWg.k toao'the aitshould 

be done. Large numbers of supervisors, working'at it separately in numerous locations, 
can obtain reasonably uniform training results only if the materials they use are pre

ge.n ag f suprvior -wlIepac A e numbers ofisupervisors will, or) the overage, mbke b reldtihly 

poor instructor force-unless the training materiols ore complete and easy to use." 
Eight trainingtechniques that. permit courses to be prepockogedf6r operating su

pervisorsare identified in Figure,3. :Whil the descriptions are brief, take special note 
of three things: (1) Work methods and workmanship requirements are shown through vor
ious series of diagrams, sketches and photographs; (2) The point of each diagram, 'sketch 
and photograph is e.plained directly to' the employee'-by way of a cassette tape or 
printed paragraph; and (3) The training.consists of seeing, he~ring and doing. Since 
people learn best by doing-the underlying principle of on-the-job-training- all. tech
niques must, include demonstrafonsandiproctice sessions. 

Supervisors ore trained to use the packages of training materials properly. Training 
inthe Work methods and other topics cov'ered is on integral "portof the Instiruc on. 

Train-Employees-Directly .AE2proach 

Maintenance superintendents rarely can train their oWn equipment operators re
gordless of prepackaging. They cannot themselves, as a ru!., operate the'equipment, 

prechdin6"eiein6cl embtstrotions. 

-51



Compendium 14 	 Text 3
 

Figure 3 

TRAINING TECHNIQUES THAT PERMIT PACKAGING OF 

COURSES FOR SUPERVISORS 

1. 	 Wall diagrams-large sketches identifying lubrication points on equipment pnd 
lubricants to be used, or steps to be followed in servicing batteries. Supple
mented by discussion outlines or discussions on audio tapes. 

re2. 	 Fli charts-series of .sketches depicting simple work methods 'and workmanship 
quirements, usually with corresponding discussions recorded on cassette'tapes. 

3. 	 Slide-tape sets-color photogrdphs, on 35mm slides, depicting work methods'steps 
in proper sequences; difficult points depicted in simple graphics; a discussion of 
each slide recorded on a cassette tape. , 

4. 	 Filmstros-color photographs of work methods and workmanship ogoi, but larger 
rners or greater clarity. Variable speeds of presentation, frb.n still shots to 

72 .... motion. Corresponding discussions recorded on synchronized cossette tapes.,-, 

5. 	 Photograph manuals-color pictures and sketches of work methods properly se- . 

quenced in,manuas. A discussion paragraph to accompany each photograph and,
sketch. 	 . .. 

6. 	 Discussions-question.-and.-onswer sessions with the supervisors leadia the discus
ie-ns. Aways preceded by one or more of the presentations above. Supervisors.," 

ore given discusion guides. 

7. 	 Demonstrations-sessions during whi-h supervisors show employees how the work is 
to be done, using actual materials, tools, equipment and reports. Trainees par
ticipate as necessary. Supervisors ore given detailed instruction manuals. 

8. 	 Practice sessions-employees do the work as shown, discussed .onddemoistrooed.: 
Workbooks are provided for written exercises. Materials, tools and equipment 
qre provided for manual practice.. 

Since instructors must .be able to do the work involved, special instructors must be. 

substituted for regular supervisors. The instructors need only to be very good at the work 
methods or management systems they are going to teach. They can be taught how to 

-6
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instruct others. District motorgrder operators, crane operators, quality control lechni

clans and comparable specialists meet the needs. 

Training packages used to'suppo.t special instructors ore much the same as.those. 
prepared for regular supervisors-diograms, slides,-filmstrps, cassette tapes, manuals' 

and m6dels. 

ORGAN IZING -THE TRAIN ING, FUNCTION 

..The three main paris of traning are work methods and management systems devel
opmenti course design and production, The, principal dnizotlon"idmimplementation. " 

al questions have to do withwho should dowhat., 

Methods!and Systems Development, 

Operating officials ore accountable for ciompleting work loads within given time 
frames and approved budgets. Being accountable. in that way, they must control the work 
methods, quality standards and management systems (work load measures, crew sizes, 
equipment complements, productivity'rates, workischedules, information systemsicnd so 
on). 

Ifwe were discussing education -rather than training the teachers would be respon
sible for developing topics and exercises fromtextbooks, research.papers and treatlises.4:" 
Since training rrust be specific-covering each highway agency's methods andsystems irV 
complete detail -textbooks and research papers are of no value to training specialists.' 

Only approved work methods and management systems are useful. 

,From on organiationol standpointj then, operating officials must develop:, test, 
and approve work methods and management-systems that training specialists wilIcover i r 
their coursesi-i 

,-7--,
 



74 

Compendium 14 Text 3
 

Course Design and rPoduction) 

From the standpoint of operating officials, full control over the major tools used.In 

carrying 'out work loads should include control over course design and production. IFeach 

divisi6njchiefand:district englneer.(seeFigure 4 on the next page) had a staff of training 

production specialists, then priorities, production schedules and subject matter doverageo 

wouJd always be consistent with division needs. 

Placing a staff of training specialists in each major division and district would 

cause problems in supervision. Courseand curricUlum,designs dre complex activities, as 

is course production. Training specialists are scarce, ond their development takes years 

of guidance and. experience., Placingo smallhstaff.of such specialists-in -eachdivision, 

let glone, oach districtz.wolld mean supervisionby individuals havinglimited training ,, 

capabilities. It seems best to establish one training'unit for thehighway agency as a.. 

whole, thereby permitting a senior training specialist to supervise the group. 

Creating one training unit for the agency solves another problem-,coOmedupica- .̂

tion and overlap. Many courses are useful in training.For design, construction and roin

tenance employees.. Feach-division had its own staff,;,some type of coordination.'setup 

wouldbe required to preventduplicaIions ofeffort. 

Figuri.4 indicates that thetraining~unit should be.placed in. the DiVision of'Admin

istration. Such units have been successful as parts of planning divisions, research divi

sions, and materials quality control functions. The governing consideration is control of 

priorities;: if.one, unit' is to produce courses fordesigni, construction , maintenance and 

equipment divisions,it:should be independent frnm those divisions. The "division heodSit' 

can serve as a steering committee to hommerout policies, priorities and other matte.rs ofi? 

mutual concern. 

Finally, the training unit is best retained in the highway oge.cy-as distinct from 

being assigned to.somae other4gency :inthe gov'ernrnent hierarchy such asCentraliPeson

nel: or,Cen tol Administration .;tThe Chief. Executive ofthe, Highway,Department ia-' n 

countable for all work-loads in the Deportment., If control over training is Iost'tO'theDe-' 

partment, so is control'over priorities and oll other aspects of it. If control is retained, 

http:matte.rs
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Figure 4 

TYPICAL ORGANIZATION CHART.*, 
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Ihe Chief Executive can odd manpower, set priorities and delivery dotes, and enforce 

training specifications. 

Training Implementation 

Traditionally, traiilirig specialists have condUCted Other own trainng courses. They 

like to instruct# and they find it difficult to believe others con instruct as well as they 

can. 

The division of responsibilities shown in Figure 5 indicates that operating officials 

should implement their own training programs. This is in keeping with the principle of 

giving all responsible parties control over as many tools or-management as they can han
dle. 

Figure 5 

GUIDE TO ASSIGNING TRAINING-RELATED RESPONSIBILITIES 

OPERATING OFrICIALS TRAINING SPECIALISTS OPERATING OFF ICIALi 

1.Measure and clossify work loads 8. Classify and quantify overall 15. Approve draft courses, curiculums 
2. 	 Definhorknmethods 16. Determine individual trainin3 

needs3. 	Spacify workmanshilp requ;re- 9. Design ralinnG programse 
Mncuriculus and courses 17. Schedule and conduct the 

10. 	 Produce courses and curriculums training (with rw exceptions)4. Determine crew sizes and 
equipment complements 11. Design troining management 18. Evaluate performance results 

systems5. 	Plan, schedule, budget and 

ececute work programs 12. Guide operating divisions in
 

6. Evluate result and refine Ihmplmenting most training 
mcncrement system 13. Conduct limited special
 
stondords training
 

'7.Approve sublect matter (above) 14. Identify and correct program
 
for vsa Intraining deliclencies
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Experience has demonstrated that average performance as instructors by regular 
supervisors is superior to excellent performance by other instructors. There are several 
reasons for this, two of them being paramount: 

a 	 Employees still want to satisfy their supervisors-and will be much more seri
ous about training if it isconducted by their supervisors than if it is conduct
ed by someone else; and 

q.. , 	 Operating supervisors must support the training if it it to be effective-and 
they support it much more fully if they conduct it than If someone else does. 

.Ai can be seen, regular supervisors have an advantage other instructors can never 
have: They ore the bosses. More than that, they can schedule the training as it is 
needed, for employees who need it, and when work loads will permit. And they con fol
low the training with proper work assignments. 

TRAINING COSTS 

JTraining' must reduce operating costs--through'increosed productivity rats a"dlii-n' 
proved quality controls. It can decrease costs orly if manpower and equipment needs are 
reduced, and then only if operating officials make the reductions. Making reductions 
possible iSa training function; making them is an operating function'. 

.Obviously,, training costs themselves must be controlled.,. 

Fixed Costs'of Training 

Buildings and instructors represent the main fixed costs of traditional training pro
grams.' The costs of rmotorgraders, dozers, loaders and other equipment assigned peima
nently to trainingicehters can be-odded fbr equipment-operator troining.courses. 

-1 i
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Decentralizing training implementation to the operating divisions and districts 

eliminates most of these fixed costs. A small staff of training production specialists 

must be financed, together with office space, cameras, projectors and similar equipment. 

Small training centers can also be useful for advanced equipment-operator courses, ad

vance'I mechanic training, surveyor courses, and related specialty training. (It can be 

less expensive to bring small groups to training centers than to send special instructors to 

all districts.) 

Under the decentralized approach, each district must be provided with slide pro

jectors, screens, cassette-tape players, and filmstrip projectors, plus copies of all cours

es. While such costs are considerable, they amount to small fractions of training-center 

costs.-

Variable.Costs of'Training 

Employee travel expenses and salaries represent the main variable costs of training. 

When thousands of employees must be trained, the costs of. travel and subsistence 

underLthe training-center approach can be prohibitive. .:They can be SO rhigh that the 

numbers trained must be severely restricted. 

The salary cost for any one employee is the some regardless of where training takes, 

place. Total salary costs increase, of course, as the numbers trained increase-and 

those numbers go up sharply with decentralized training. Presumably supervisors must 

train their employees in any case-with prepackaged courses or without-making the sal

ary-cost question academic. 

Benefit-Cost-Relationships 

* The higher.training. costs are,. thetmredifficul t4t,is!o offset those,costs th,ough 

increased productivity rotes and i=-.,ived.workmanship . 

- 12
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Centralizing course methods and management systems development is efficient. In 

any case, agency-wide uniformity can be attained no other way. 

Centralizing course design and production is also efficient. Having each division 

develop its own training materials would result in excessive duplication. Having super

visors prepare thteir own training materials wculd be the same as no training at oil-at 

leost no improvement over leaving all training efforts up to immediate supervisors. They 

simply do not have the time or talent to produce effective materials. 

Decentralizing the administration of training to division- and district-level super

visors, and to special instructors, is efficient. The fixed costs of training centers and 

permanent instructors are reduced, almost eliminated. And the high costs of employee 

travel are avoided. 

WHAT WE HAVE LEARNED ABOUT 1TRA IN ING 

This paper has been directed toward training large numbers of employees in decen

tralized organizations. And it ho been directed, toward, training as distinguished from 

education, 

So,.what have we learned about~training in the Iloshthirty-yearsfl 

Key Ihlationships 

Training must be supported by operating officials if it is to work. .. at'all. Operatingc. ...g~p ppoa ' e...up-

support is lost unless training pays off in terms of. improved employee performance. Sup

port is increased if operating divisions retain full control of work methods and mor,age

ment systems, and if those methods and systems ore the bases-of training. 

Training specialists con design and produce courses for operating divisions. This is 

a speciaIty function readily delegated by operating officials. But the specialists must 

avoid making decisions relative to work methods, workmanship requirements, crew sizes 

and related items of operating concern. If those decisions have not yet been made, 

-13
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arrangements must be worked out so that they are made by the p'oper parties. On the 

other hand, training specialists must retain responsibility for training program design and 

production. Operating personnel have limited knowledge of current training techniques, 

and limited time for mastery of them. 

Training is supported best when operating supervisorsconduct it. Supervisors-can 

delegate this activity to associates or subordinates,'but they must make it clear that work 

will be done as shown in the training courses. 

Key Techniques 

Operating supervisors can become good instructors-very good instructors'. Fully' 

detailed work methods and management systems con be depicted in a variety of ways

including flip charts, color slides, filmstrips and photo-books. Demonstration sessions 

can be designed for almost Foolpioof 'perforMdhci:by. anyone caoable 'of doing the work 

being covered. 

The main finding may be this:.:Supervisors'generally'make poor educators; left, to 

their own devices, supervisors try to be educators whenever they ore expected to'trainv 

employee groups. But, supervisors make very good instructors when the instructor role is 

properly defined, when 'instructor materials are-providedi, and when instructionaltraining 

is provided. 

-14
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Chapter One 

TRAINING ORGANIZATION 

The training organization of Bina Marga and the provincial highway agencies is 

baseil'i management and training principles. These principles are discussed first below, 

followed by a description of the organization that has been adopted. 

Organizotion-R lated Principles 

Dino Marga's training function was organized in accordance with four principles. 

Training IsWork 

One-Trainlng is work. It must be planned, approved, sched
ieddirected and controlled the same as other work, and by

thevsame. officials. 

Insofar as possible, training should be regarded as a part of all regular work loads. 

Roads-and bridges must be designedi constructed and maintained. The Individuals re

sponsible for carrying out these activities must first learn how to do them. Since em

ployees learn to do work best by doing it, the more work and training are integrated, the 

betterwill be the results. 

-Since training is work, the officials responsible for accomplishing the work loads&' 

should be responsible for all the efforts involved. If someof those efforts are so special-

Ized that they should be treated separately, the operating officials should retain respon

sibility for final plans, schedules and controls., 

A, 
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Operational Control 

Two-Operating officials and supervisors, being responsible 
rt"-meeting production oblectives, must control the work meth
ods to be used, workmanship requirements to be attained, and 
management systems to be applied. 

The second principle is an extension of the first. Being accountable for getting, 

work loads done, operating officials must control the ways of getting them done. They 

must design the work methods, establish quality levels-to avoid costs of underdoing and 

overdoing the work-and design systems through which work loads are to be planned, 

schedUled, budgeted, executed and controlled. Training specialists cannot be permitted 

to work these things out for them. 

Supervisors Do Training 

Three-A person learns best when trained by his own super
v". 

Research has demonstrated conclusively that employees learn best when trained by 

their own supervisors-provided the supervisors are capable of doing the training. 

Obviously, a construction superintendentcannot be skilled in all activities he, 

crane, dragline andsupervises--motorgrader,* bulldozer, loader, dlstributor,iroller, 

batchplant operations, for example., Someone else must train his equipment operators. 

Engineers can train their foremen and crews to repair bases and road surfaces, rebuild 

And they can train technicians to sample andshoulders and clean and shape ditches. 


test 'materIals, read and Interpret contract plans, and inspect construction results for can

pliance with plans and specifications. 

Since many of the supervisors can be effective 'istructors only with special cl.-i; 

tance, there Isneed to produce training materials that will ensure their effectiveness. 

,- 2 
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Training Support, 

Furi-Officials and supervisrs pplort training best when they 
con"ct it themselves. 

The fourth principle isan extension of the third. Supervisors must support the train-

Ing if it is to be cff ctive, and they support it best if they conduct it. 

Clearly, if top,management officials who'direct the work hove designed the work 

methods to be used ajd the management systems'to be applied, and if they require adop

tion of those methods' and systems, the operating supervisors must comply. This is in 

keeping wItithte third principle in any case, since supervisors learn best from their own 

superiors. iJust as important, supervisors who train their own employees to comply with 

official mlethods,'workmanship requirements and management procedures find thomselves 

in concurrence-provided the methods and systems are logical, consistent and complete. 

Organization for Training 

The organization for training Includes the! Director General and operating directo
rates of Bina oarga, lusthe public works directors, highway chiefs and equipment chiefs 

in the provinces. The Secretary of the Directorate General isdirectly responsible for 
managing training in DBna Marga, and the directors 6f administration typically fulfill the. 

same function in the provincial organizations. Bothof these organizations are depicted 

in Figure 1. 

The Ooecrorganization tar training consisrea or c Steering Committee, e Tech

nical Ftnel,.a Central Training Unit and provincial training officers, as depicted in 

Figure 2. The curreni training organization is identical, with one exception: the' 

Coordinating Committee, a permanent part of the Una Marga organization, performs 

most functions carried,out by the Steering.Committee while the training program was 

beingdevelope 

87 
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Director General 

The Director General Bina Margo Is responsible to the Minister of Public Works and 

Power for all operations connected with highwas; and bridges. 

In keeping with the training principle, the Director General Is, In effect, the 

chief training officer of Bina Marga, He delegates most of the work, but ishimself ac

countable for both the regular work loads of the Directorate General, and for the training. 

Operating Directorates 

The Director General delegates all except final responsibiIities to the operating 

directorates shown in Figure 1. He also delegates all except final responsibilities fa, 

work methods and management systems design, and for developing manpower to carry.out 

the work in accordance with approved m6thods and systems. 

These directors canproperly deleppie methods and systems design only to individuals 

0 under their full contral. 1 hey must also control training programs. To do otherwise 

would be to give up major tools required for advancing productivity rates and controlling 

costs.1 

Steering Committee 

The Steering Committee members are Identified in Figure 3. As Indicated, the 

Secretary of the Directorate General served as Chairman, and the TSS-IDA Project Man

eger as Seretary. The chiefs of the operating directorates were members, along'with 

appropriate officials of the Ministry, a representative of the World Bank, and a provin

cial public,works director. 

V	The tiftle "director" isused In thls report'to represent the chief of an operating di
rectorate, such as C66struction,.1intenance, or Supplies and Equipment. 

-6
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Figure 3 

STEERING COMMITTEE MEMBERSHIP 

AiSteering Committee was appointed to guide development of the Bina Marga 
training 	program, and to make recommendations on training policies, priorities and pro
gram characteristics to the Director General. Individuals occupying the positions iden
tified below served on the Committee.* Their names are shown in parentheses." 

I. 	Secretary of the Directorate General Bina Marga (Ir. S. Tenkean), Chair

man; 

2. 	 Project Manager, TSS-IDA (ir. Z. Abldin Aziz), Secretary; 

3. 	 Director, Directorate of Planning (Ir. Surfatin); 

4. 	 Director, Directorate, of Malntenonce (H.M. Hidayat, B.E,) 

5. 	 .-,Director,: Directorate of Supplis and Equipment (ir. Sunamo)v 

6; 	D~ietor, Directorate of Soils and Road Research (Ii. MWltaha); 

7. 	 Director, Department of-PublI c Works,, kovtrjce of.West Java (fr., K. 

8. 	 Director, Center for Euccirin ona iraining, Nunistry or ruIlic Works 
and Power (Ir. Sufaat); 

9. 	Chief, Bureau of Personnel, Ministry of Public Works and Povfer.S. 
Tjakradipura); and 

10. 	 Chi Engineer, Indonesia;Office, Internatioal. Bnk For Riconsructin 

aJDevelopment (Ai0m A.! vanD~li)"' 

Mr. J. F. Chodley, Team Leader, United Nations Development Programme, also 
* ~~~palrticipoled in all meetings.** 	 . 

The ficdividuals s wn served until'30 August,"1975; iths Director General made 
m,1afewp6rsonnel changes on that datei. :'i 

" 	 he project was carded out wlt a loan from'tbe International Development. 
Association. The World Bank administered the loan for IDA. 

-7
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The Secretary Bina Margo makes most final training decisions, such as those on 

Training Unit manpower and organization, production schedules, and implementation 

schedules. The Steering Committee made recommendations on basic training policies, 

priorities and program characteristics. Through the Steering Committee, with Its con

tol over both the Technical Panel and the Central Training Unit, the directors main

tained control over work methods, workmanship requirements, and training efforts. 

One provincial public works director served on the Steering Committee as a repre

sentative of the 26 public works directors. His function was to ensure that the training 

program would be practical and fully acceptable at the working levels of the provinces. 

Coordinating Committee 

The Secretary Bina ?Mrga and the Directors serve as a permanent Coordinating 

Committee for Blna Marga. This Committee meets regularly on matters of concern to 

Bina Marga as a whole. Upon completion of TSS-IDA, the Steering Committee was dis

solved, and the Coordinating Committee took over. Selected Steering Committee func

tions-traning needs analyses and priority recommendations, particularly-were dele

gated to the Technical Panel, the Individual members of which represent the Secretary 

Bina Morga and the directors. 

Technical Pahel, 

oAs depicted in*FIgure 2,the Te chnhc a Panel is advisory to the Central Training 

Unit. In actual fact, the members are selected and appointed by the directors, and fi

nal decisions are controlled by them. 

The functions of the Technical Panel are itemized in Figure 4. To repeat, the 

perating directorates retain control over methods, workmanship requirements and man

gment systems. Each directorate could, of course, have its own technical panel, but 

this freque'ntly would result in inconsistencies, and in critical delays for training pro

duction specialists. 
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Figure 4 

FUNCTIONS OF THE TECHNICAL PANEL 

The Technical Panel Is to: 

1. 	 identify current maintenance and construction work methodsand quality 
stmadards;* 

.2. ,identify official Bina Morga practices, as represented by manuals.and mem

orndums;* 

3. 	 identify standard engineering practices, such as those developed by the A", 
merican Association of State Highway and Transportation Officials, and the 
American Society for Testing and Materials;* 

4. 	 compare current methods and quality standards with official Bina Marga 
practices and standard engineering practices-to identify potential im

provements for Indonesia; 

5. 	 confim current methods and quality standards, make modifications, or re
place them as necessary to provide logical, praci;cal, complete and con
sistent work methods and workmanship requirements for Bina Marga and the 
provincial highway agencies; and 

6. 	 recommend adoption of final work methods and workmanship requirements 
by the Bina Marga directorate concerned. 

, .	 hi,*e flrst.three steps typically are carried out for the Technical Panel by assigned
training production specialists or by specially assigned engineers. 

-9
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The work methods cover a wide variety of operating activities, with those attribut-
To limit theable to construction, maintenance and equipment being dealt with first. 

Panel to members who can make knowledgeable, technical contributions to the work Im

mediately under way, individuals are added to and dropped from the Panel according to 

the work methods being developed. Alternatively, additional technical panels can be 

created.
 

Central TrainingUnit 

The Central Training Unit carries out the functions listed in Figure 5.2/ As can be 

seen*' th&Cerital Trainih Unit serves the operating directorates of Bina Mrga, and 

through them the counterpart divisions of the provincial public works departments. It do. 

signs all training programs from work methods, workmanship requirements and manogemenl 

systens developed by the operating directorates. It produces the courses required, with 

full 'responsibility'for the training techniques to be used-selecting techniques that will 

permit the operating directorates to'conduct most actual training. 

The TrainingI Unit arranges for training to be conducted by special instructors' (from 

This is Illusoutside-the'operatIng organizations) when-no acceptable alternative exists. 

trated by crane operator training, since the supervisors are-not crane operators. It is al

so Illustrated by management training, since all managers are participants in the training 

Itself; 

The Central Training Unit clears its programs, priorities, policy recommendations, 

plans and schedules with the Secretary Bina Margo. 

2/ 	 As a matter of Information, the Central Training Unit currently is treated as a 

"project" within the Bina Marga organization. The Project Manager reports to 
the Secretary of the Directorate General. Project status ismaintained for three 
reasons: special financing; to ensure that tWe Training Unit has been well foundedi 
organized andintegrated into the Bina Marg, organization; and, to complete crit-
Ical courses now in production. 

-10 ;
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Figure 5
 

PRINCIPAL FUNCTIONS OFTHECENTRAL TRAINING UNIT..
 

The Centrol Tralning Unit isto: 

:_1 A1 €'dtify taInlng needs and priorities; 

2. 	 design training courses based on .work-methods' and workmanship require

ments approved by the Technical Panel; 

3'1 	 ,produc, and te itthecourses;' 

review draft courses with the Technical Panel to ensure compliance with4. 
approved work methods and workmanship;. 

5. 	 deliver copies of final courses to operating directorates and provinces in 

'the numbers needed for actual trainig;. 

:'
6. 	 assist superviso"s and provincial I"nting officers in impliemrting' the 

courses; 

7.- ."!arrange foa speclal-otntructor training' through:univewslifis and othir or' 

ganizations as needed, and design the training; 

8. 	 conduct special courses (workshops and seminars) when this Is the only 

practical approach; 

9. 	 rdevelop'theirainng-mianagementsystem-such as policliesrocedures, 

* and €ourse' production' andimplementation guides;' 

10. 	 prepare training production and implementation plans, schedules and budg

ets; and 

1L. present tems 1,7, 8, 9and 10 to the Secretary of the Directorate General 
for final approval. 

L 
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Public Works Directors 

Each public works director isaccountable to his provincial governor for the opera

tions of his organization. The governors hold their directom -esponsible for complying 

with National plans, programs, engineering standirds and other requirements for ob

taining aid In connection with highway constructian and maintenance. 

For highway purposes, each director represents the Director General Bina Margo. 

As such, he is the chief training officer for provincial highway operations, as Indeed he 

Is for all other operations under his control. 

The public works directors delegate responsibility for managing highway training 

programs to their provincial training officers, and responsibility for conducting actual 

training to their chief highway and chief equipment engineers. 

Provincial Training Officers 

96 As with the Central Training Unit, the provincial. training officers service the 

operating organizations. They do not themselves conduct training; they administer the 

programs, through operating supervisors.,,This is in keepingwith two of the basic princl

ples: "Employees learn best when trained by their regular supervisors, '-and "Supervisors 

support training best when they conduct it themselves." It is necessary as well: their 

administrative work loods aresoietonsive that time will not permit them to become In

structors.
 

Operating Supervisors 

The final link in:the organizatio. ,is represented by the operating supervisors-in 

both the Bina Marga directorates and ithe,provincial public worksidepartments. Th 

conduct the training. 

- 12 
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Supervisors are expected to use the courses only when they will get better work
performance results, or faster results, than they would sane other way. They are ac
countable for results, not for conducting training for its own sake. 

The supervisors are obligated to apply the work methods, workmanship requirements 

and management methods represented in the courses. 

:4V 
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Chapter Two 

WORK METHODS DEVELOPMENT 

Development of proper work methods, one of four major elements of the training 
program, isuniquely Important in Indonesia. This,.plus the need to make sure that good 
work methods are used, ore discussed in the first two sections below. The ways methods 
are developed and approved are discussed in the third section. 

Unique Importance 

.. Manorga and provincial public works engineers have limited access to informa
tin on standard engineering practices., And,f the work isdone prioerly,-AenefItost 
relatio shp will greatly Improve. 

Access to information 

Highway engineers, In; Indonesia have almost no access to engineering research re
suits developed elsiwere. Technical books and references, research reports and engi-Jr. 
neering magazines are extremely difficult to obtain, and the rare ones available are 
written in English. 

The country Islarge, engineers are few, and work Joads ore heavy, making It very 
difficult for highway engineers to exchange information within Indonesia. The first high
way engineering association (the usuol instruments for advancing the state of the art, 
presenting formal papers on research findings, ad exchang inaexeeience infor ation) 
has only recently been established. 

-15



Compendium 14 Text 4
 

Technical information obtained by Bina Margo must be translated, reproduced and 

distributed if It is to be made available to its own engineers and those in the provinces. 

This, too, Isunusually difficult to accomplish; technical translators are scarce, and time 

rarely isavailable for regular operating engineers to do the work. 

Since sources of technical information are so limited, current work methods and 

workmanship requirements vary widely, even between crews in the same province. 

Benefit-Cost Relationships. 

Since work methodsand "workmanshipvary so widely, road condltio-vary. dely 

as well. So do the costs of getting equivalent work done. 

In'recognition of;these considerationst"Bina Mrga adopted the policy statements 

shown*in-Figure 6, 'As can be seen, the objective is to standardize the ways work is. 

done--to Improve iesults and reduce colisti 

Workl:thods Selectlon. 

Work methods should be developed for carrying out essential work only. And, 

according to the policy, the work methods should be "thosebest'suited to Indonesia.m 

Essential Work 

The work loads of many large and complex organizations, having been developed
overImanyyears, frequently contain activities that represent nonessential, nonuful 

work. This is particularly true in organizations where crew-level supervisors must them

selves determine much of what should be done and how it is to be done. 

Deficiencies that should exist before work is Initiated must be defined. "Asphalt 

crocks must be as wide as a pencil before being filled," for example. Some crew 

"16. 
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Flguree6, 

WORK METHODS POLICIES'ADOPTED BY BINAMARGA 

TwopolicIesf related to work methods were adooted byVBina Maraa: 

One 	 Work methods used ind workmanship required for maintaining, 
rehabilitating, upgrading and constructing roads and.brldges 
will be those best suited to Indonesia. They will be uniform 
throughout Indonesia, with-only such modifications as are ap
propriate for rural and urban situations. 

Two 	 Bina MArgaand'provincial employees ee.iaged in maintaining, 
rehabilitating, upgrading and constructi -g roads and bridges, 
'operating equippent,-or servicing'and repairing equipment 
Iubellbe trained to use work methods and to apply workman
ship standards adopted for Indonesia. 

ro'oF'ic&mplete.copies of the policies, seePolicy'Statements' 2and 3, =trtln n' ' 
*.'., ipage;A-in the Apedix. " 
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foremen will otherwise repair asphalt cracks that need not be repaired, or regravel roads 

that have fully acceptable crowns and crusts. 

Best Suited 

1 developing workethods,in'the,policy It-Bina Marga defined the procedures for

self' 

An 'e-e'ptffM ithat p6licy, paraph ased below, shw that sadad 'enggnerin 
pectices arito be used as guides: 

Bina Marga is responsible for developing work methodsand es

tablishing workmanship standards. Development personnel will. 
take full advantage of practices in other countries, and of stancd. . 
ard engineering practices developed elsewhere.' 

ln many cases, standard engineering practices are .doptw.itut. .hag. n.... 

no more than necessary to recognize ,equimIntt,many others, the changes are minor, i101 

or local materials availabilily..itations in Indonesia, 

Development Procedures 

11ie peures for developing t wokmethids and for gengTnem apprvea nave 

also bee"n defined 

3/ 	 For the total implementation statement, .see the policy statement previously cited, 

starting on page A-3 in the Appendix. 
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Development 

A guide to developing methods and workmanship standards Is included in the policy 

statement: 

Observations will be made of work being performed by Dma 
Mrga and provincial forces to identify problems unique to 
Indonesia, and solutions developed by Indonesians. Alterna
tive improvements will be explored and tested as necessary. 

A wide variety of technical references has been used in developlng work methods. 
The first source has been the technical reference library of Bina Marga. 4/ This has been 

supplemented by publications from the American Association of State Highway and Trans

portation Officials, the American Society for Testing and Materials, the Asphalt Institute, 

and similar organizations in France, England, Australia and other countries. Training 

courses available from other highway agencies have been particularly useful. 

Special research has been directed toward finding ways to get acceptable results 

from unique local materials,,such as butas (a natural asphalt).. 

Approval 

As Indicated in Chapter One, all, work methods are approved by the Technical 
n.~.,By po,!icy, tbe echnicaLPanel submits theinto the approprlate, director for final 

approval. If there is any question at that point, the director clears It with the Coordi- 1 

nating Committee. 

Work methods have been defined In two forms: as course designs or as rood notes. 

Course designs have been used whenever standard practices elsewhere have been adopted 

with no more than minor changes. Road notes (recommended engineering practices) have 

4/ Under a previous contract, Kmpsax-Berger prepared a large number of work 

methods. 
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been prepared whenever It has been necessary to create original work methods, or make 
radical changes in practices followed elsewhere. 5/ 

.5, tample course designs are included in the Appendix, starting on page A-14. 
An example road note is included, starting on page A-21. 

-20
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Chapter Three 

TRAINING COURSE PRODUCTION 

Once work methods and workmonship requirements have been defined, training 
courses and series of courses can be produced. Production, the second of four major pro
gram elements, involves course design, technique selection, draft preparation, master 
preparation, and reproduction. Training guides are prepared as the final step. 

Course Design 

Training production Is a continuous, oftenoverlapping process from methods devel
opmett copleion oftemster copy. '(This 601.plinsi4 course design had to be dis

ci Iss.ed to somne xtentj as;a part of work'methods development in Chapter Two.).. 

A standard course design cont6ins six ports: 
104 

1. a statement of the course objective; 

2. the employee categories to be tralned'with the courses; 

3. the training techniques to be used; 

4. a statement of the subject matter to be covered; 

5. cross references to other courses in the series; and 

6. potential sources of additional subject matter information. 

.21 - 
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Course Objective 

The way the Central Training Unit typically defines a course objective is shown in 

Figure 7. 

Ineach case, the objective: 

1. 	 describes the capabilities trainees are to have upon completion of the course; 

2. 	 summarizes the contents of the course; and 

3. 	 places outside limits on the course-to avoid unnecessary duplications from 

one course to the next. 

Trainee Identification 

Bna Marga Identifies trainees by employment category, as distinguished from per

sonnel classification titles. The ways work and crews are organized vary from province 1(3. 

to province, making training by personnel classification impossible. 

Each employment category has previously been identified in terms of such training

related characteristics as reading and calculating capabilities. 

Training Techniques 

The six Principal training techniques used by Bina Marga are identified in Figure 8. 

The first four techniques--diagrans, workbooks, audio-visual courses and demon

strations-are designed so that the training can a lwoys be conducted by regular 

-"22
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Figure 7 

PARTS OF A TYPICAL COURSE DESIGN 
(Exclusive of Course Content) 

'COURSE TITLE." Eicavotion and Embankment Supervision.' 

COURSE OBJECTIVE: Each trainee must be able to supervise all activities connected:!. 
with excavatina road sections and constructing embanlkments, including: 

1. preconstruction 	preparation; 
2. construction methods and quality standards; 
3. correct selection and use of materials; and 
4. proper staking for alignment, right-of-way limits, and elevations; 

106 	 He must know the criteria for final inspection and acceptance of the work. Training In 
surveying, sampling, resting, arn WOrK management wiii De eXCIuaea trm mis course, 

TRAINEES: Recent graduate engineers and advanced engineering technicians. 

TRAINING TECHNIQUE:' Workbok.' 

PREREQUISITE COURSES: Classification of soils and aaarenotes; basic characteristics 
of roads. 

'COURSES " IN SERIES: Hydraulics of drainage and pipes; drainage; pipe culvert place
ments and, borrow operations. 

TECHNICAL REFERENCES: 7he North Dakota caouren excavation and embankment 
inspection contains much useful material. It cannot be used directly because of the 
change In personnel Involved. 

-23
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Figure 8 

PRINCIPAL TRAINING TECHNIQUES* 

SELF-INSTRUCTIONAL TECHNIQUES: 

Diagram-used when a single large chart or a series of such charts can be 

posted for continuous reference. The actual training may be done from the 

diagrams, or may require other techniques, leaving the diagrams for refer

ence purposes. 

Workbook-used when the work method itself requires reading and writing, 

or when the trainees need a perscnal reference manual following training. 

Audio-Visual--used when the work method Ismanual or skilled, such as sam

piing and testing, and when colored photographs are essential to making 

points. 

NONSELF-INSTRUCTIONAL TECHNIQUES: 

Demonstration--used with diagrams, workbooks and audio-visual courses to 

show how the work Isdone, and to give participants practice4in doing It. 

Workshop--used when the training is organized around a'groduated series of 

demonstrations and practice sessions, Inwhich practice sessions are the dom-

Inant form of training. Equipment operators and surveyors are typical work

shop trainees. 

Seminarv-sed for mliddle-' a dadv npedian'ement training, where the 

participants cannot be expected (for lack-of necessary' time) to carry out work

related exercises. 

Additional techniques and combinations of techniques are used, such as films, 
case problems, and classroom sessions, The large majority of courses are rep
resented by the techniques defined above. 

-.24 
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operatIng supervisors. Some of the workshop courses can be conducted by regular super

visors as well, such as those for equipment servicing and repairs. 6/ 

Advanced workshop courses and seminars are corducted by special instructors. 

Since these techniques are in conflict with two basic training principles (employees learn 

best when trained by their regular supervisors, and supervisors support training best when 

they conduct it themselves), Bina arga resorts to them only when the others cannot be 

applied. Engineers and advanced technicians cannot be expected to train equipment 

operators, as an example. And management training requires instructors with extensive 

management experience backgrounds, plus unique training capabilities. 

As indicated In Figure 8, some courses are self-instructional, others are not., The 

self-instructional courses permit individuals and small groups to complete most of the 

training themselves, subject only to follow-up discussions with supervisors as needed for 

local considerations. 

Fiereuisite Courses 

108 

A second limitation on course content is represented by courses that must be taken 

in advance of the one to be prepared, as Indicated by prerequisite courses in Figure 7.' 

The production specialist must review each such course, identify any terminal sections of 
those courses that should be Included in the new one for refresher or connectingpurpoes, 

and avoid all other duplications. 

The term "equipment workshop" Is used in Indonesia to represent "shops for serv-
Icing and repairing vehicles and other highway equipment." The term "workshop" 
is used in this report to identify a training technique-any training that involves 
presentations, demonstrations and practice sessions. Since no other term commu
nicates as well as "workshop" for the training function, and "equipment shop" is 
as good a term as "equipment workshop" in referring to an equipment service and 
repair facility, "workshop" has been reserved exclusively as a training term. 

-25
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Courses In Series 

Courses are designed In'series to ensure against duplication. 

Bina Marga limits the subject matter of most courses to single work assignments. 

Since work loads vary widely among the provincial public works departments, individual 

duties and responsibilities vary widely as well. By limiting each course, most employees 

can take training they need without taking courses they do not need. Also, various com

binations of courses can be put together for training complete crews, such as asphalt re

surfacing crews on excavation and embankment crews. 

Course Content 

The course content section has been omitted from Figure 8, since each one runs to 

several pages-sometmes upwards of 50. 

Content statements vary from one course design to the next. They range from de

taileid itemizations of the points to be covered to fully defined work methods and Work-

manslilp requirements. *When coverage is Itemized but work methods are omitted, the 

methods are fully defined In the drafts--and the drafts are reviewed by the Technical 

Panel. 

Course Preparation 

A separate technical manual has been prepared on course proditlon, mdkIng it 
- ,on-site dtacollictfn; *htW sour 'enecessary to cover only a few points in this report: 


data collection; and instructor-supervisor considerations. 7/
 

-7/~ ~Course Production Manual, Central Training Unit, Bina Morga, 1975. Aco
 
an be obtained by any highway agency on request.
 

-26 
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On-Site Data Collection 

The adopted work methods must be shown in aiy photographic presentations. Since 

these methods are new, they must be demonstrated (posed) for course production purposes

to be photographed. 

Bina Margo arranged with selected provincial public works departments to provide 

crews, equipment, materials and work sites for photcgraphic work. The work is done In 

accordance with approved methods and workmanship requirements. The crews are supor

vised by the production specialists involved-creatirng precisely the situations needed for 

photographs, including errors to be avoided and corrective actions to be taken. 

Other-Scorce Data Collection 

Fhotographs and graphics are taken from courses producedeIsewher to,th. qxte" t 

that they can be used In Indonesia. 

AOriginal graphics are prepared when on-site photographs ore inadequate, and when 

available graphics will not.do.. (Graphics that ore almost,, but not quijte, Perfect.!l ,, 
not do, since too mapy trainees will miss the points being made,)L 

All wall diagrams have been prepared as originals by the Central Training Unit. 

Equipment manuals provided by manufacturers and the equipment units themselves have 

been used as sources. 

+ Anmextensive IIbr of texts, manuals,- film and other, references has also.been 

collected by the.Central Training;Unit. 
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Instructor-Supervisor Considerations 

Inorder that regular operating supervisors can' serveas instructors for their~own em

ployee groups, the Central. Training Unit prepares an instructor's guide for eachcourse: 

The guide includes: 

, the course design stotenent , bran abbreviation of ti 

2. a discussion guide-questions typically'ask"i by ticontia~nd 'ggestWl 

responses; 

3. 	 supplemental exercises for participants who have difficulty with some sec

tions of workbooks; 
r4 .,,iler.easom.,fo rUnlqugchanges inlongstanding ,work methods orqualltystand

ards 	aws, 

5. 	 suggestions on how best to conduct the training--such as the number of portic 

ipants in each session, and proper timing of discussion sessions. 

Courses to be followed by demonstrations require full descriptions of the demonstra

tions in the guides. 

Finally, supervisors are advised that few courses are complete in themselves. Some 

Items are deliberately omitted from the courses but Included in the guides-to ensure that 

instructor-supervisors can be fully effective in training their employees.. Prevalent work, 

methods errors are particularly good for this purpose.- And all local considerations, such 

as soils conditions, must be covered by the Instructor-supervisors. 

Course Completion 

Once a course has been drafted and approved by the Technical, Panel, a master 

must be prepared, and the course must be reproduced. 
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Master Preparation 

'Any technical errors identified by the Technical Panel are corrected as part of the 

drafting work. Final graphics are then prepared, since it is too expensive to use more 
than sketches for Panel reviews. If the courso is prepared in English, it must be trans

lated into Bahasa Indonesia for the master copy. 

Original cassette tapes, usually "voiced" by profeisionals in other countries, are 

voiced by selected Bina Margo employees. 

Repro6dUction 

:'BDna Marga prints-its own wall dagrns, workbooks and instructor's guides, dnd 
reproduces its own cassette tapes. Slides are reproduced by commercial, firms; 

-- 29 .;:.
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Chapter Four
 

PROGRAM IMPLEMENTATION 

Implementation is the third major element of the Bina Marga trainfrig program. As
 
Indicated in Chapter One, operating supervisors conduct most of the training. Implemen
tation specialists provide any necessary guidance.
 

Operating Supervisors 

he operating directorates of Bina Marga form one set of organization structures 
through which the program is implemented; the 26 provincial public works departments 
represent another. 

BilnaMarga operctions are carried out through five directorates. Thetalningpro
gram thus far has been cccerned with only ihree: tonstruction, Maintenance, and,: 
Supplies and Equipment. Within'these three, ithas Involved nine subdirectorates: *Road 
Construction Engineering, Bridge Construction Enginleering, Equipment Management, 
Regional Equipment Depots, and the five shown under Maintenance In Figure 9. 

Each director Isthe chief training offie of Nis directorate, responsible to the 
Director Generalfor implementing~the traiing program. The chief of each subdirec
torate In rn isresponsible for conducting the training, or ensuring that regular e
visors In his orianization conduct it. 

113 
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Provincial Agencies 

Each of the 26 provincial public works departments is organized in a different way. 

All are responsible for public works: highways and bridges; buildings; and irrigation. A 

typical organization structure is depicted in Figure 10. 

In the case shown in Figure 10, the highway division has established sections for 

carrying out road works only. In others, the sections or districts are responsible for roads 

plus other, and sometimes all, public works functions. 

_Aeardless of how a public works department is organized, the director is the chief 

trainling officer. He is assisted by a provincial training officer, located in the AdminIs-' 
tration Division, in most provinces, but in the Highway Division in a few. The actual 

training is carried out by the highway chief, equipmeni shop supervisor and secilonieng-

As a matter of Information, the numbers of sections in a single province range:from 

3 to 35, with the average being 9. 

Implementation Personnel 

..... training officers administer the training programs for their public wrksFovncia 

direcitrs;!they do not serve as instructors. They are guided and assisted by Ceniiik 

Training Unit implementation officers. 

Provincial Training Officers' 

..The principal ditties and responsibilities of the provincial training officer are sum 

marized in Figure 11.8/ 

elii4d8/ A cmplete position descr'ition is Inc in the Appendix, starting on page A-25. 

-33
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Figure II
 

PRINCIPAL RESPONSIBILITIES OF PROVINCIAL TRAINING OFFICERS
 

Provincial training officers:
 

1. 	 maintain manpower inventories-nc"mes of all employees together with per
sonnel classifications, organization units, employment locations, age, edu
cation, experience and other training-related data

2., btin eilmates ofwfuture manpower needs by organization unit and em-.
 
p!loen ca tegory ,, 

3. 	 maintain the..Public ,Woks Training Library;. 

4. 	 plan and schedule training for maximum utilizatlon of courses and,equapnd 

ment, in accordance with priorities;
 

5. 	 guide and assist regular operating supervisors intaining teir,employee
 
forces
 

6. 	 evaluate administrative characteristics of the courses, and obtain super
visory evaluations of work-performance results;
 

7. 	 coordinate with the Central Training Unit on special training neds' and pro
grams;•
 

8. 	 keep operating supervisors and public works directors Informed of training
 
needs and training completions;
 

9. 	 make reports to the Central Training Wit as required for Improvements in and
 
management of the program; and
 

,10. •prepare provincial-level training u ets, and cantrol ©ort to approve budg

ets.3 

• , 	 . . -35
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It will be noted that. these Individuals serve as unofficial extensions of the Central 

Training Unit as well os official assistants to their directors. They plan, schedule, and 

monitor the conduct of training, providing assistance to the instructor-supervisors as 

needed. The officers meet with Central Training Unit implementation officers to learn 

iall they can about each course and series of courses, and pass the information on to the 

!supervisors." Since they work with all the supervisors, the training officers also pIck up 

and pass on implementation experience within thelr provinces. 

' Central Implementation Offlers* 

As with the trainingofficersiin the provinces, implementation offic: 1 i, the Cen

itral Training Unit hove no Instructor functions, except to theextent thatihey develop
ithe provincial training officers. 9/ They demonstrate implementation techniques, clarify 

!points, observe Implementation under way and couinsel training efficers an"Imlpovements. 

'Since they travel from province to province, they are able to pick up effective techniques 

and pass them on." '*" ' -. 

118 Thus far In the project, the Central Training Unit Implementation officers have con

centrated'on programs'ln the provinces. , A 'the provincrl tialning'offlters become In

:creasingly Independent, concentration will shift to the operating directorates af Bina 
Marg.
 

, A complete position description. IsIncluded in the Appendix, starting on page UA-25. 
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Chapter Five 

S"' " C ....TRAINING MANAGEMENT SYSTEM-

The training management system, the fourth major element of the training program, 
consists of the organization for training, functicnal statements'and position descriptions as 

discussed In Chapter One. It also consists of an information system. 

The information system is based on requirements-who must have what information 

In'order to-take proper actions? The first six sections of this chapter deal with =niorna
tion requirements: 

' 
1
L" program objectives; 

2. policies govening the program; 

3. manpower needs; 

4. training needs and priorities; .,:'/.
.,,,,:.,,, 119 
5. production and implementation schedules, and progressreports; and ......... 

6 , .,!rolning evaluation reports.,. 

The final section dealswith the training management manual.. 

v117MObjectives gi
 

. " All persons involved in! the program -must knopw soJectives..1 There are two:
 

J6.,!.,,to develop knowledge ,andcopobilitles.as needed for highway. operations at. 
helotional 'and, provincial ;levels-except those.provided by educational. 

-37- . 
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Institutions; and 

2. 	 to ensurn uniform, nationwide application of work methods and work stand

ards adopted by Bina Morga. 

Knowledge and Capabilities 

The first objective applies to all levels of personnel InBina Marga and the provin

cial highway agencies. It covers all combinations of knowledge and capability unique 

as distinct from those mastered in schools, colleges, and univerto highway operations, 


sities.
 

The objective Is to ensure that tha personnel can carry out their work assignments 

properly. If they cannot, they need training-or should be replaced by others who can 

do the work. 

120 	 Uniform Work Methods 

The second objective support, the first. The directorates of BIna Marga will define 

work methods and workmanship stindards. The training program will be designed to en

sure understanding of those methds and stndords, and cbility to apply them. 

Policies and Procedures 

'All persons involved in the program must also know the framework of policies with-

Inwhich the program will be carried out, and who Is responsib:e for implementing each 

p6icy. The Steering Committee recommended acoption of eight policy statements; all 

were approved by the Director General. They are summarized below. 

1CY 	 The eight policy statements are Included In the Appendix, starting on page A-i. 
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Policies Preparation 

Insummary, the first policy statement provides that: 

* 	 all training policies having general application to officials involved in the
 

program will be set forth in a series of statements; and
 

* 	 the statements will be prepared by the Central Training Unit, recommended
 
by the Coordinating Committee, approved by the Director General, and
 

made available to all concerned.
 

Work Methods 

The second statement, as Indicated In Chapter Two, provides for work methods 

development: 

* 	 Work methods and workmamhip will be uniform throughout lndonesla;ond 

" 	 Difia Mrga (actually the operating directorates of Bina Marga)'is responible 121 
fr developing the methods and worlafianship standards. 

Coise-Pduction 

The third statement provides that: 

o 	 Bina Mra and provincial highway employeeiWl,6ifinid lifftveto
 

te official work methods and standards; and
 

4 	 the Cehtral Training Unit will produce the courses. 

-39 
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Management Improvements 

The fourth policy recognizes the need to control results and cots through manage
ment improvements. It states that: 

* 	 productivity rates will be improved and unit costs will be reduced through, 
among other things, effective management of work loads, manpower and e
quipment; 

.	 Bina Marga (the operating directorates) will develop management methods 

and guidelines; and 

4 	 the Central Training Unit will produce appropriate courses. 

Training Implamentation 

The fifth statement overs implementation'of the trlhin': 

* 	 the regular operating officials'of Bina arga will Imple-enthtraining
or. 	 r ofito •o An- ... ... • , ... h . 

program within Bina AMIrga;
 

the regular operating officials of the provincial public worla dp onmentsj.
 

will Implement the program, farthelr highway employees; and 

e 	 Blna Marga (Central Training Unit) will supply the training materials at no 

cost !o.theprovi1nces.,-

Training Evaluation 

So the training program can continuously be Improved, the sixth policy statement 

provides that: 

0 the training program and courses will be evaluated in terms of eon of ad
ministration and results obtained at work sites 

-40
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e 	 Implementation officers will evaluate administrative aspects of the program, 

and operating officials will evaluate work-site results; and 

e 	 the Central Training Unit will improve the programs and courses inresponse 
to evaluation findings. 

Technical Reference System 

Since the training program will never be able to cover all techogjneededfo..
 
the program, the seventh policy provides that:
 

,e technical reference library will be established andmairtalined in 8nMai
go and each provincial department of public works;', 

te6 Central Training Unit will develop and manage theBina Matgalibry, 
, nd provide rfor its duplication in the provinces; and ' 

provincial trainlng officers will monage the provinclal libraries. 
a 

Progim Availability 

,The final policy statement makesPthe rogram available toall,who cai t it
states that:.
 

• 	 highway employees shall always be trained first; and 

" 	 courses and other materials can be made available,to other public work a
gencies (national, provincial and local), apd to consultants and contractors' 

-engaged inhighwaywork,, to the exten that they will be useful. 
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,Manpower Needs 

The Central Training Unit and the Coordinating Committee must know how many 
_ , 

employees must be trained in order to plan and schedule training'programs.,,,. 

Under normal circumstances, the information issupplicJ by operating officials. In 

this case, the project staff developed manpower needs estimates. 

Estimating TechniquesA 

Manpower needs estimates were developed within a general framework of perfor

mance budgeting. -The, procedure usedin developing estimates for routineand periodic 

road maintenance activities-is summarized inFigure 12., , 

',1Te technique, ,as can be seen in Figure 12, is toestimate the annual work loads 

and, using proper crew sizes and reasonable productivity rates,-compute the manpower 

required to accomplish them. Similar techniques were used in estimating manpower re

124 quired for bridge construction, and equipment service shop activities. , 

Needs Estimates 

The 1979,ranpower neesj rmaintenance upgrading and construction work loads 

(as represented by Repelita II)are estimated in Figure 13, The estimates Includa th sa. 

for Bina Marga and the provincial highway agencies, consultant design fi.ms and con

struction contractors.1 2 

11/- The manpower needs report includes complete procedural descriptionsi, plus year
by-yearesttmotes through 1979., It has been given to Bina Marga and the Interno 
tional Bank for Reconstruction and Development. 

12/ Without being able to identify upgrading and construction projects that will be 

carried out by government and by contractor forces, only total estimates could be 
wed. 

-42-: 
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Figure 12: 

SUMMARY OF PROCEDURE USED IN ESTIMATING'MANPOWER NEEDS 
FOR ROU1NE AND PERIODIC MAINTENANCE 

1.. 	 The roads were classified according to type of maintenance work in
volve-earth, gravel, low-type asphalt, intermidiate asphalt, and... 
high-traffic asphalt; 

2. 	 The kilometers of road in each such classification to be maintained 
Ineach province were counted; 

3. 	 Key rtine and, periodic maintenance activities were. definid-those 
"representing about 80 percent of the wrkr J t4 

4. 	 The frequency with which each activity should be cared out (to 
provide proper service to road users) was identified; , .. . 7 

5. 	 iSi dard crew sizes and equipment complements, average materials,-, 
requirements, and reasonable productivity rates were determrined foreach key activity; 

6. 	 The values obtained in Steps2, 4 and 5 were used to calculate an
"nual manpower needs for ea k key activity irreach provInce;'-; 

7. 	 The values obtained in Step W6rere increased by 20 percent allow 

for nonkey activities; and ,v 

,The8. - total crew-day requirements were analyzed to estimate manpower 
needs by employee category. 

431 
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Figuro. 13 

ESTIMATED MANPOWER NEEDS' 

Estimates of manpower needs for 1979 are shown below. All estimates must 
be considered provisional, subject to major changes as characteristics of the high
way program and management systems are worked out. 

1979 Estimated Current 
Needs Employment-

Engineers:'
0 Management 1,035 
* Project* 255 
* Laboratory 100 
0 Equipment . 1 

1,545 900 
'Engineering Technicians: 

* Advanced construction .770 
0 Subordinate construction 3,910 
a Advanced laboratory " 300-;" " 
0 Subordinate laboratory . . 1800 
* Surveyors (transitmen) 3600 

-- 7,680 3,=0 

Field Supervisors, Laborers:** . 

'126 * Superintendents 2,215 
Labor foremen 7,350" 

* Skilled laborers 11,030 20,595 4,400 
Equipment Operators: - :. . 

* Truck drivers 7,300 
0 Roller operators 7800 
0 Loader operators 270 
0 Distributor operators 290 
* Dozer operators 210 
0 Motorgrader operators 570' 
0 Stone crusher operators 140 . - 

10,580 2,800 
Equipment Workshop Personnel: 

. . -, ,210,, Supervisors_ 
0 Mechanics 675 " 
* Craftsmen 235 
* Service personnel 1,710 

1 02,830 

Project engineers and advanced engineering technicians will have to substitute 
for each other to make up for any shortages. 

"** Excluding common laborm. 

- 44-" 
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The needs estimates in Figure 13 include those for engineers, laboratory technicians 

and surveyors-three groups that thus far hqve been exempt from work methods training 

efforts. The targets have been the other categories shown in Figure 13-about 38,700 

persons. Approximately 10,800 of those currently employed represented Immediate tar

get groups. 

Training Needs and Priorities 

" The Central Tmitnlii' Unit must also know what the training needs are,. and their 
priorities. 

T" repeat, the work methods and worlanonship requirements represent traintini needs 

for most employment categories. Management methods and engineering practices repre

sent training needs for the rest'.' 

Needs 

The activities to be performed were Identified and classified as training needs. A 

tentative course title, with a brief description of subject matter coverage, was used to 

name each need. 

t tesacoverage descrlptlons were changed as course designs were prepared. 

For one thing-'the ibject matter olten expanded greatly as work methods were fully de

fined. For another, it seemed best to avoid producing courses that would be too long for 

the trainees and Instructor-engineers. Also, individual training requirements vary wide

ly due to variations in work loads and, consequently, in the ways crews are assigned to 

handle them. If too many work methods were Included In any course, too many trainees 

wold b t ri h .... .use. " 
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Priorities 

e Secretary Bina M~rga, guided by the directors, sets priorities for coursepro

duction. The initial priorities having been filled, the Secretary obtains priority infor

mation from the provincial public works directors, and by analyzing upcoming programs. 

The initial priorities were based on the manpower and training needs data, plus 

these considerations: . , 

mainteniancei levels hail to,be imiproved qyjckly,.,and 32,9O kilometers 

of reads, together with bridges, must be maintained annually, 
* ,Rood 

Equipment fleets had to be se iced properly, to oide nslve repairs; and 

* Several larqe work loads must be completed before 199, including. , 

+ 1,.A0 kilometers of new highways, 
+ 12,500 kilometers of betterment projects, 

+ 6,000 kilometers of rehabilitation projects, and 
'128 + 30,000 meters of new bridges and bridge repairs. 

Schedules and Progress Reports 

BinaqWarga directorsineed to,know planned completion dates for coursein process. 

They and public works directors need.implementation schedules and progress re t.. 

Production Schedules, Reports 

It takes about three man-months to complete naverage course fqnpdign.hrro h 

the premaster stage. Since there are many delays in the process, each production special-

Ist needs three or more courses under way to maintain his productivity rate. 
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The typical production schedule consists of a bar chart showing: 

the courses, identified by titles; 

* 	 the planned period of production for each stage of production 

e the current production status; and
 

*e the planned date of release for implementation.
 

Training Schedules 

Implementation schedules are much more complex than' production schedules. Sep

arate schedules are prepared for each employee category, inaccordance with priorities. 

set by the public works directors. 

So that the courses are used to best advantage, each provincial training officer..,.. 

schedules the. use of each course or series of courses. To do this, he must know the name, 

employment classification, organization unit, location and training needs of each em1 

ployee. He must ensure that each section engineer, district engineer, and equipment 

shop supervisor receives the courses he needs at a time when he can use them-and in 

proper sequence. And he must provide for imovements of the courses from section to sec

tion. 

Training Progress Reports 

- lEach provincial highway engineir and public wdorks director muist biinformed of 
" progress made In conductin training progroms. The' Cen I.Triing Uit use's summary. 

lnformation for reportsto theteSecretary Bina Marga and directors." ,To avoid collectingi 

moreinformation than can be used," reptsaremade as followsv .'

* 	 to the provincial training officers-the names of employees trained, train

ing completed, and dates of completion;
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to the provincial highway engineers and public works directors-the numbers 

of employees needing and completing each type of training, by organization 

unit; 

to the Central Training Unit-the numbers of employees to be trained and 

the numbers trained In each province, by employment category and course; 

and 

o 	 to the Secretary and directors-the numbers to be trained and the numbers 

trained nationwide, by employee category and course sries . 

: Trainlinl Evaluation Reot + 

The Central Training Unit must know whether or not the courses work. If not, some

thing hai to be done, suchas: " .. '' . 

'+' . v130provding additional guidance to provincial. training officers or Instrctr ,

superviso"'. 

a Improving the Insirctor's guide" or 

* Improving the courses. 

Again, to avoid collecting more Information than will be useful, the reporting sys

tem has been limited. Four provinces evaluate and report on the administratlve charac

teristics of the courses, and on effectiveness of the courses In Improving work methods 

andwarloanshlp. 4Only two section engineers within each of these provinces make oval

uations., This system assumes that, -Ifthe courses work properly in these sections, they 

will work in oll sections and all provinces. If any other province has difficulty with them, 

they are expeited to submit special reports., Additional assistance will then be provided 

or the effectiveness of the courses will be reevaluated. 
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Training Manaogement Wanual 

The training management manual defines the program objectives and training or
ganization. It Includes copies of the policy statements and position descriptions. Fi
nally, ' It includes the management infonnation requirements, reporting procedures, and 
guidelines to key aspects of managing the program. 

-49 
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Methods Employed in Conducting a Training Needs 
Study in a Maintenance Division of a 
State Highway Department 
KERMIT L. BERGSTRALH, Roy Jorgensen Associates 

Valid measures of training needs are made for current and potential
maintenance supervisors. They reveal the most urgent needs and the 
best course content and form for training. 

Maintenance subject matter experts and experts in study techniques
work as a team to accomplish the following: 

1. Ascertain the status of the total supervisory force on factors 
that affect learning, using employer records to find age, education, 
experience, and geographic distribution factors. 

2. Breakdown the tasks of each maintenance job and list them in 
Job element statements, to reveal the knowledge, skills, and abilities 
needed to do the job, which are then combined into KSA statements. 

3. Measure how well a random sample of supervisors possesses 
the knowledge, skills, and abilities needed in their jobs; KSA-based 
written tests, performance tests, and supervisory appraisals are 
used and results are projected statewide to find the total number 
needing training on that KSA. 

4. Measure the sample supervisors for their capacity to learn, 
using a standard test, and using questionnaires and interviews to see 
if they are willing and have time to take training. I3 

GITHE objective of this paper is to present a technique that can be used to identify the 
training needs of highway maintenance supervisors and to develop a plan for training 
those supervisors. 

Three subordinate objectives are involved
1. To identify the training needs of the maintenance supervisors, 
2. To identify the characteristics of the maintenance supervisors that will havebear

ng on their training, and 
3. To use the training needs data and the supervisor characteristics data, together

with current training technology, in developing the plan for training maintenance 
supervisors. 

TRAINING NEEDS IDENTIFICATION PROCEDURE 

Identification of the training needs of maintenance supervisors involves four steps:
(a) development of a survey organization, (b) identification of the work performed by the 
maintenance supervisors, (c) identification of the knowledge, skills, and abilities (KSA)
needed to perform the work, and (d) identification of the extent to which current saper
visors and potential future supervisors have the knowledge, skills, and abilities needed 
to perform the work. Any lack of required KSA constitutes a training need. 

Poper sponsored by Committe on Maintenance Penonnel and presented at the 47th Annual Meeting. 
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Survey Organization 

The organization required to conduct a training needs survey includes a training needs 
committee and a project staff. 

Training Needs Committee-Persons thoroughly knowledgeable about the specific ac
tivities performed by maintenance supervisors are needed for service on atraining needs 
committee. The committee members, as a group, are responsible for defining thework 
performed by maintenance supervisors, and the knowledge, skills, and abilities needed 
for satisfactory work performance. They are further responsible for developing tests 
and other measures used to identify the extent to which individuals actually possess the 
required KSA. 

Project Staff-Two persons are needed on the project staff; both should have special
izedknowledge al~out training. They are responsible for conducting the committee meet
ings, for collecting and classifying the work data and the KSA data, and for developing 
the survey materials. They are also responsible for tabulating and interpreting the re
sults, and for developing a recommended plan for training. 

Identification of Work Performed 

Persons are employed to perform work. It is necessary, then, to analyze the work 
itself to identify the knowledge, skills, and abilities needed to do the work. Analysis 
of the work performed by maintenance supervisors (and by almost any group of em
ployees) involves identification of the major elements of the work and of the specific 
tasks that make up those elements. 

Job Elements-The maintenance of roads and bridges involves, among other things, 
the repairing of subbases and bases, asphalt surfaces, concrete pavements, and struc

36 tures. Each of these activities can be considered a job element-a definable segment of 
the work performed. 

Job Element Tasks-A task, as the term is used herein, is a unit of work performed 
in connection with a job element. For example, among the tasks performed in connec
tion with base and subbase repair are (a) the location of the repair work to be made, (b) 
identification of the materials involved, and (c) calculation of the quantities of materials 
needed. All significant tasks performed in connection with each job element are identi
fied so that the KSA needed for their performance can be determined. 

Job Element Statements-A typical job element statement, that for base and subbase 
repair, is as follows: 

Department of Highways Job Element StMtemen. 
Maintenance NuiMib 2 

BASE 	 AND SUBBASE REPAIR 

Thi repairin0 and suh~ase stictures.jof h 

1. 	Identify the location of needed repairs and the extint 6f each ne" 
2. 	 Identify the type of base Involved: soil cementi iron orei 6c6i pivei i i|i ii tefwii 

soil, or sand, clay, gravel. 
3. 	 Calculate the quantities of materials required. 
4. 	 Locate the source of mat &riah. 
5. 	 Plan and Initiate the opiration:
 

Organize manpower and equipment,
 
Make Individual work assignments,
 
Load materials,
 
Proceed to work site.
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6. 	Supervise the performance of work at the job site:
 
Remove the defective bose section,
 
Replace the removed material,
 
Compact the material,
 
Shape up the base,
 
Clean up the work site.
 

7. Prepare records of materials, equipment, and manpower used. 

A job element statement reflects a major activity that can be isolated from all other 
work activities for analysis purposes. The tasks listed are set forth only in such detail 
as is necessary to indicate the knowledge, skills, and abilities needed for their 
performance. 

Job Element Series-A typical list of job element statements, developed to identify 
the work performed by maintenance supervisors, Is as follows: 

1. Asphalt surface repair 
2. Base and subbase repair 
3. Bridge painting 
4. Bridge repair 
5. Concrete pavement repair 
6. Concrete structures repair 
7. Ditch cleaning ind shaping 
B. Drainage equipment maintenance
9. Equipment maintenance-field 
0. Equipment maintenance-fshop 

11. Fence installation and maintenance 
12. Gravel road conditioning 
13. Guardrail installation and maintenance 
14. Mudjack operation
15. Park maintenance 
16. Pavement marking 
17. Pipe placement 
18. Rest area construction 
19. Right-of-way clean-up 
20. Roadside mowing 
21. Roadside forestry
22. Shoulder and slope maintenance 
23. Sign fabrication 
24. Sign placement 
25. Snow and ice control 

Identification of KSA's Required 

Each task requires the possession of knowledge and ability for its performance, and 
some tasks require skill-a term used in this paper to mean unusual ability with tools 
or equipment. So that these knowledge, skill, and ability requirements can be treated 
meaningfully from a training standpoint, they must be identified, defined, and classified. 

KSA Identification-To calculate the quantities of materials required to .Tepaira sub
base structure, it is necessary to be able to work with whole and decimpl numbers and 
to know the formulas for volumes, If two or more materials are to be used, it is neces
sary also to know the types of materials and how they will behave when mixed with each 
other. Each task in each job element is analyzed in this way. 

KSA Definition-Each requirement of knowledge, of skill, and of bility Includes 
everything needed, but is limited to that actually needed, for satisfactory work perfor
mance. If the employee must be able to mdd and Kbtract whole and decimal numbers 
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and to calculate areas and volumes, the defined requirement includes, and is limited 
to, these abilities. 

KSA Classificatlon-As each increment of knowledge, skill, and ability isdefined, it 
is combined with others of its kind and classified so that all can be treated meaningfully 
in terms of training needs identification and training materials development. 

Two types of KSA's are developed. The first represents a combination of knowledge, 
skills, and abilities used by almost all maintenance supervisors, as illustrated in the 
typical KSA statement that follows: 

Department of Highways KSA Statement 
Maintenance Number 4 

MATHEMATICS 

ADDITION, SUBTRACTION, MULTIPUCATION AND, DIVISION -

Knowledge 

1. Of the relationships between whole numbers, decimals, fractions, and percents. 
2. 	Of the rules that apply in listing whole, fractional, and decimal numbers in order to add or., 

subtract. 
3. 	 Of the rules that apply in the placement of whole, fractional, and decimal numbses before they 

can be multiplied or divided. 

Skill 

8IN 	 None 

1. To work with whole, fractional, and decimal numbers In calculating quantitles, grades,.ond'le
vatlons for road and bridge maintenance work. 

2. 	 To convert fractions to decimals and decimals to fractions. 
3. 	 To relate numbers to each other as ratios. 

The second represents a combination used only by certain supervisots-in this CUse 
those responsible for making base repairs. A typical IA statemeht illustrating this 
type is as follows: 

Department of Highways 	 KSA Statement 

Maintenance 	 Number 30 

BASE REPAIRING 

Knowledge 

1. Of th4 functions of the base structure of a road. 
2. 	Of the Department standards and specifications applicable to the construction and reconstruc

tion of base structures. 
3. 	Of what constitutes base failure, what causes base failure, and what indicates base failure. 
4. 	 Of the different types of bases used: soil and clay; lime or oil treated soil and clay; soil ce

ment; iron ore, shell, gravel; portland cement; and asphalt. 
5. 	 Of the equipment used to make base and subbase repairs, and the capabilities of that equipment: 

draglines, gradalls, motor graders, rollers, tampers, seaman stabilizers, air compressors and han
mars, and pull tractors. 

6. 	 Of the methods of operation involved in excavatirg, moving, and placing of rack, 011 aggr
gates, shell, iron ore, and additives to reconstruct base and subbase sections. 

7. 	 Of soil density and compaction requirements. 
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8.Of the special methods and requirements involved in the placement of earth under and in sup
port of drainage pipes and culverts. 

9. 	 Of the need to provide for the proper drainage of base structures. 
10. Of the special records and reports applicable to base and subbase repairs. 

Skill 
' 1.Inthe use of the specialized tools and the operation of the specialized equipment involved'.L. 

Ability
 

1. To recognize and evaluate the conditions that indicate subbase and base failures, and the ex
tent of such failures. 

2. 	 To plan, organize, and supervise tAe work Involved In making repairs to subbase and base 
structures. 

3. 	To Insure that the materials to be used have been sampled and tested and continue to besuitable. 
4. 	To inspect the methods used and the workmanship to Insure compliance with adopted procedures 

and standards and achievement of the desired result. 

KSA Guidelines-Four guidelines are followed in classifying knowledge, skills, and 
abilities for training needs analysis purposes: 

1. Each classification describes a single combination of knowledge, skills, and 
abilities needed for the performance of work. 

2. Each single combination is made as broad as possible, but not so broad as to re
quire a significant number of persons to know and to be able to do things not required 
for the performance of their assigned work. Example: Certain supervisors need to 
add, subtract, multiply, and divide. Others need to do this and to calculate areas and 
volumes. Two KSA's are developed to avoid requiring the first group to take training 
in area and volume calculation. 

3. Each combination overlaps the other KSA combination as little as possible. Ex
ample: the ability to add and subtract is not included in each KSA where the ability 
applies. 

4. The total series of KSA combinations contains all of the knowledge, skills, and 
abilities required for accomplishment of all of the work, regardless of the numbers of 
persons, levels of authority, or numbers of organization units involved. 

KSA Series-A typical list of KSA statement titles applicable to maintenance super
visors is as follows: 

KSA NumberKSA Statement Title 

Basic Group, 

Department, division, and district orientation . . . .1 
Maintenance function orientation 2 
Terms appropriate to maintenance 3 
Mathematics-Addition, subtraction, multtpllcatolnpnd!dWWt, 
Equipment-Functions and capacities 5 
Equipment-Service 6 
Soil and aggregate mixes 
Portland cement concrete mixes 9,

Asphaltic materials 
Road and bridge maintenance standards ' 10 
Record keeping and reporting 11 
Manuals of reference 12 
Public relations '13 
Communications 14 
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KSA Statement Title (continued). KSA Number 

Basic Group 

Training-On-the-job 15 
Supervision 16 
Painting wood, metal, and concrete 17 
Inspection of roads and bridges 18 
Right-of-way clean-up 19 
Snow and ice control 20 
Emergency and disaster work 21, 
Traffic safety activities 
Utility company contact work 23 

Specialized Group 

Contract plan interpretation 24
25Blueprint interpretation 

1%26Mathematics-Areas and volumes appropriate to malntenanc work' 
Basic survey (rod and chain work) -27 
Intermediate surveying (elevation and alignment work) 28 
Excavating and embanking 29" 
Base repairing 30 
Gravel road repairing ,31 
Asphalt surface patching 
Asphalt surface leveling and sealing

140 Portland cement concrete repairing 
r3
34 

..0 Mudiacking 

Drainage equipment repairing 36 
Pipe placing '37 
Small concrete structure repairing •38 
Roadside mowing "39 
Roadside forestry work 40 
Guardrail and fence maintenance 41 
Bridge repairing 42 
Bridge painting :43 
Sign painting 44 
Sign placement 45 
Center and edge-line painting 46 
Signal and light maintenance -47" 
Equipment maintenance-field 48 
Equipment mintenance-shop 49,. 

Advanced Group
 

First level management 50 

No one person needs to know and be able to do all that isrepresented by the 50 KSA's. 
Individuals need only toknow those things required by their own work assignments. Still, 
at least one person must know and be able to do all that is represented in each KSA, 

.since each KSA reflects part of the total body of knowledge, skills, and abilities needed 
to supervise the maintenance of roads and bridges. 

The information in the above list indicates that (a) the knowledge, skills, and abili
ties needed by maintenance supervisors can be cl e2ified for training purposes, (b) the 
various combinations range from initial orientation tu th application of management 
principles and practices, and (c) the majority of combinations reflect the technical as
pects of road and bridge maintenance work. 
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K8A Groups-The 50 KSA statements listed above are placed in three groups: the 
basic gXbsthe specialized KSA's and the advanced KSA's. The basic KBA group in
cludes 23 KSA's. All maintenance supervisors need to know and to be able to do that 
which is represented by these 23 KSA's. The specialized KSA group includes 26 KSA's. 
Individual supervisors need to know and to be able to do only those things set forth in the 
KSA's that apply to their current work assignments or will apply to their upcoming as
signments. One KSA, that for first level management, has been placed in the advanced 
KSA group. Only persons responsible for planning, organizing, scheduling, directing, 
and controlling work on a district-wide basis are expected to know and to be able to do 
those things represented by this KSA. (The advanced group typically contains two addi
tional KSA's, those representing the knowledge, skills, and abilities needed at the mid
die management and top management levels of the maintenance function.) 

Identification of Training Needs 
The maintenance supervisors, as a group, must possess the knowledge, skills, and 

abilities represented by the 50 KSA statements. All supervisors must know and be able 
to do that which is represented by the 23 basic KSA's. Individual supervisors must know 
and be able to do that which is represented by one or more specialized and advanced 
KSA's. Any lack of required knowledge, skills, and abilities represents a training need. 

Four steps are taken to identify the training needs among current and future mainte
nance supervisors:
 

1. Individual and potential supervisors are selected at random to represent, as sam
ples, the personnel included in the training needs survey. 

2. Tests are used to determine the extent to which the individuals in the samples 
possess the knowledge, skills, and abilities needed In the performance of their 
assignments.

3. Evaluations and appraisals are used instead of tests in connection with KSA com
binations that do not lend themselves to testing.

4. Test, evaluation, and appraisal results are projected to obtain indications of the 
training needs of the supervisory and potential supervisory personnel represented by 
the samples. 

Typical Sample-For purposes of this paper, it is assumed that 200 persons are em
ployed as maintenance supervisors, and 800 are employed in the subordinate positions 
from which future supervisors will be selected. 

So that the training needs of these two groups can be Identified without testing and ap
praising each individual, two samples of employees are selected. Table 1 gives atypical 

TABLE I
 
TYPICAL DISTRIBUTIONSI OF MAINTENANCE SUPERVISORS AND POTENTIAL
 

SUPERVISORS, AND TYPICAL SAMPLES FROM EACH GROUP
 

t*aewide Force Trainlin Needs S imple 
Personnel Category Number Percent Number Percent Percent of 

in Group of Group inGroup ofGroup tewde Force 

pipervisors
Forema IV t0 6 U.S 
Foreman In 30 1: 1: 17.0 

'Forema n 60 30 tO 1S.1 
Foreman I 100 so nt 46.0 

Group totalI o 100 70 o100 S 

Potential Spervlisors
Equlpment operator IV 40 .S 10.0 
Equipment operator In so to,"' is It.:
Miltenance man It U" $ U.S
 
Mechanlem s.0 , 11.6S1 


6 100Group otel T00 t0010 

Total 1000 I10 IS 

141 
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distribution of supervisors and potential supervisors, and a typical sample selected 
from each group. 

As indicated by the data in Table 1, the sample groups must be reasonably compara
ble to the employee groups they represent. If the total force is small, the sample must 
be relatively large, as when 60 percent of the Foremen TV are selected to represent 
the 10-man Foreman IV classification. If the total force is large, the sample group can 
be small, as when 50 persons are selected to represent the 620-man force of Mainte
nance Men II. 

If the total supervisor force includes, say, 70 persons or less, it is worthwhile to 
a samtest and appraise the total force. If the force contains upwards of 200 persons, 

ple probably provides more accurate data than can be obtained by testing and appraising 
the total force. If the force includes upwards of 1000 persons, an 8 to 12 percent sam
ple is adequate and manageable. 

Testing-Most maintenance supervisors have been out of school for several years, 
many of them for 30 years or more. Tests used with such persons must be designedto 
insure the testing of knowledge, skills, and abilities needed to do work, not knowledge, 
skills, and abilities needed to take tests. Most superiors have evaluated subordinates 
for purposes of salary increases and promotions. Evaluation systems used to identify 
training needs must be designed to overcome previous conditioning, if training needs 
rather than other characteristics are to be identified by evaluation. Finally, tests and 

Others, such as supervisory evaluations are effective in relation to certain KSA's only. 
skill and public relations ability, probably are best appraised by the individuals 
themselves. 

The most reliable indications of individual training needs are the objective indications 
obtainable through tests, as compared to the subjective indications obtained through 
evaluations and appraisals. Testing is preferred to evaluating and appraising-but only 

142 to the extent that valid and reliable tests can be developed. 
Just as tests are preferred to evaluations and appraisals, performance tests arepre

ferred to written tests. If a supervisor can perform a part of his work and thereby 
demonstrate his ability to do the work, he can show clearly his lack of a training need. 
If he cannot perform a part of his work in the test situation, it can be assumed that he 
has a training need. Some typical performance tests, if they are called for in the work 
situation, include establishing slopes on shoulders or ditches, and preparing or identify
ing batches of asphalt mix. 

Typical questions used in maintenance supervisor training needs tests are shown 
below-

Basic Mathematics 

1. Add the following numbers and fractions: 6 + 3A + 3.5 
2. 6%tanks of asphalt were used. The tank held 600 gallons. The asphalt cost 10 cents per gallon. 

What was the cost of the asphalt used? 

Asphalt 

1. Two types of asphalt have been placed on the Monitor's table, Name thi f . 

Soils and Aggregates 

1. Four samples of aggregate hove been placed on the Monltot's table, Name th g gate In 
each.pan. 

Manuals of Reference 

Use the manuals provided by the Monitor to answet the following questl6ris 

1. Where would you find instructions on how often to mow grass on the right-of-way? 

Name the manual 

Give the pur'e number 
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The questione are short, clear, and highly Job-related. Where possible, the written

questions approach the performance type, as when the individual is asked to use a man
ual of reference in much the same way as he would use it in the work situation.
 

Written and performance questions are developed by personshaving specialized knowl
edge about the work (the training needs committee) and edited by persons having special
ized knowledge about testing (the project staff personnel). Care is taken to insure that
 
the words, sentences, and sketches are appropriate to the education and reading levels
 
of most participants.

So that each supervisor in the sample is tested and appraised in relation to the KSA's
 
that apply to his own work assignments, his immediate superior identifies two groups of

applicable specialized and advanced KSA's: those that apply to work assignments per
formed within the past two years, and those that apply to work assignments to be per
formed within the next year. So that each potential supervisor in the sample is tested
 
and appraised in relation to the specialized and advanced KSA's that will apply to his

first assignments as a supervisor, his superior identifies the KSA's most likely to be
 
applicable during the first year after promotion. The supervisors and potential super
visors are then tested and appraised in relation to all of the 23 basic KSA's plus each
 
applicable specialized and advanced KSA.
 

Persons tested are permitted to use any books, tools, and equipment available to
 
them in the normal course of their work. Further, they are permitted to do anything

that will help them overcome any apprehensions they may have about the tests-except

what would indicate they know answers they do not know, or have skills that they do not
 
have. Their deficiencies represent their own trainings and the training needs of others
 
in the total employee force.
 

Tests are organized so that each test dection represents a specific KSA. The test'' 
sections are scored as follows: r 143 

A score of 1 represents a training need in connection with the respective
KSA that should be fulfilled by specific employer action..
A score of 2 represents a training need of low priority, one that can be
 
fulfilled when materials are developed for other persons more seriously
 
in need.
 
A score of 3 represents possession of the knowledge, skills, and abilities
 
needed for satisfactory work performance. 

As can be seen, tests are scored only as necessary to identify existing training needs. 
Evaluating and Appraising-Objective testing is preferred to subjective evaluations
 

and appraisals. Since most tests are unreliable in such KSA's as record keeping, public

relations, supervision, and first-level management, evaluations and appraisals are
 
obtained. 

Evaluations are obtained from the immediate superior on those KSA's in which he 
feels confident about his knowledge of the individual. Self-appraisals are obtained in 
connection with those KSA's, particularly supervision and first-level management, in
which the employee is himself the best judge of his training needs. 

So that the evaluations and appraisals can be made as objectively as possible, the 
following steps are taken: 

1. The participants are fully informed as to the objectives and the technology of the 
training needs survey.

2. The participants are fully informed as to the standard of training applicable to 
each KSA. 

3. The participants are assured that the results will be held in confidence by the 
project staff. (All tests, evaluitions and appraisals are identified by employee number. 
The employee identifications are separated from the survey materials to avoid the use 
of survey results in connection with such things as salary increases and promotions.)

The same scoring system is used for the evaluations and appraisals as is used for 
the tests: 

A score of I represents a high-priority training need.
 
A score of 2 represents a low-priority training need.
 
A score of 3 represents no training need.
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TABLE I 

TYPICAL stiMMAnY or BASIC KM TRAIDIN NXED TINT RESULTS AND PROJECTICHI OF ITATEWIDI TRA4lN NEglDI 

h NOnd ofTrsIaIa 

Peronei Category Perons Tested Dep..Div.-Ditrict Manteance Functic. Terminology and 
Orlantltion Orentatloon Nomenclature 

Number Percent Number Percent Number Percent 

sipervisoro
Forema IV 6 
Foreman l 12 3 . 1 
Foreman 3.0 10 9 7 
Foremen I n .2 19 1? 

Gouptotal 70 as so U 35ooas 
Potential upeorlore
 

Equipmentoperator. , . ., .IV4
 
EquipmeutioperatorflIn ~ S ~ -

Maintenance ManO n' 
MeluicliI. 10 

Grouptotaal so s 45' 

Salewide Force. Peraman h 1. Proteed Results 
Supervisors 1000 .70 
Potential supervisors 600 40 440' . 

Note:Only wem el I evp i lng -pNlg- tnlg nedS Wed.I ) Want 

Tabulating and Projecting Results-The results obtained from the sample employee 
groups are tabulated and projected to represent the results that would be obtained ifthe 
total force were tested, evaluated, and appraised.

Table 2 cor'ains a summary of the results typically obtained when samples of cur
rent and potetial maintenance supervisors are tested in connection with selected basic 
KSA's. 

Table 3 contains typical summaries of training needs attributable to the specialized 
KSA's. 

Concerning advanced KSA's, typically 80 to 100 percent of the first-line managers 
indicate a need for training in the principles and practices of management. Also, they
indicate a preference for training first in the technical phases of road and bridge mainte
nance and then in the supervisory and management phases of their work. Most persons
in this group are knowledgeable about that which is represented by the basic KSA's. 

TABLE 3 

TYPICAL SUMMARY OF SPECIALIZED KS TRADIINO NEEDS TENT RIJULTS 
AND PROJECTIaCI OF STATEWIDE TRAING NEEDS 

Guavel Rohl Aqispil Sarace 
oreks Repairs.IPersonel CMgo Total Sample a RRpepe

Force Group Toted I Need Teted InNeed Tewed h Need 

Supervisor
Froran IV 10 6 6 3 6 1 6 r 
Foreman In 30 13 4 3 1 2a 

- Foreman I0 10 + . : " '. l. 10 . 4 
oremml 100 n It: 10 m . 13 

Orouptotal 200 .70 60 1 , .I. . ;S 11 

Potential Superviors 
Equipmentoperator I 40 .6 6 . 1 5 
Eqiapmet operatorWIn 12 V I 
Maintenance amlU ao"s14' F 24 If- so 1 
MechanlcW U 10

t 
, , - .. .. 

Orooptotal 600 1 : 31 U n2 40 

matewide Forces Projected Resulte 
Supervisors 300 70 as 3 so I 110 
Potential supervisors 00 0 320 1ts 2 no0 S00 

fluw hoe"benw to the neeS.Note: Ptojecmes ae 

400 
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Summary of Needs-The following list contains a typical training needs summary
for current maintenance supervisors-the needs attributable to many KSA's have been
 
deleted for purposes of brevity:
 

Number Percent 
of of
 

Basic KSA Training Needs 	 Persons Force 

1. In the objectives and programs of the Department, the Maintenance
 
Division, ad the assigned district 100 50
 

2. In the basic tecL iology of road and bridge maintenance 	 80 40 
3.In the terms used to represent road and bridge structural elements
 

and road and bridge maintenance activities 70 35
 
4. 	 In road and bridge maintenance standards 140 
5. 	In the classification and use of soils and aggregates 
6. In the classification bnd use of asphaltic materials 	 90 '45 
7.hithe use of portland cement concrete 	 160 80' 
8. 	 In the use and capacities of highway maintenance equipment 120 60 
9. 	 In basic mathematics - 115 57 

10. 	 In the calculation of areas and volumes applicable to mainitenance..
 
work 135_,- 67.
 

11. 	 In keeping records 135 67 
12. 	In using reference manuals 85 ' 42 

Specialized and Advanced KSA Tralrin Needs .	 4 

13. 	In base repair supervision 35 
14. 	Ingravel road repair supervision 35 
15. 	Inasphalt surface repair supervision 55 
16. 	In portland cement structure repair supervision . 60 
17. 	 Indrainage maintenance supervision . 85 
18. 	 Inright-of-way maintenance supervision 80 , , 
19. 	 Inshoulder maintenance supervision 70 
20. 	 Insign, signal, and markings maintenance 10 
21. 	Inthe principal practices of supervision 170 
22. 	 Inthe basic principles of first-line management 10 

Analysis of the list indicates that the training needs attributable to any given KSA 
can be identified and, to a certain extent, quantified for analysis purposes and thetrain
ing needs may range from only a few persons on one KSA to nearly the total force on 
another.
 

The following list contains a typical summary of the training needs attributable to 
potential maintenance supervisors who are drawn from the ranks of the equipment oper
ators and mechanics. Percentages given are for persons who will actually be promoted 
to supervisory positions, as against percentages of the current force. 

Basic KSA Training Needs 	 Percent In Need 

1. In the objectives and programs of the Department, the Maintenance Divi
sion, and the assigned District 80
 

2. In the basic technology of road and bridge maintenance 	 55 
3. 	In the terms used to represent rood and bridge structural elements and
 

road and bridge maintenance activities 45
 
4. 	 In road and bridge maintenance standards 90' 
5. 	In the classification and use of solls and aggregates 85 
6. 	 In the classification and use of asphaltic materials 60 
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Basic KSA Training Needs (continued) Percent In Nee 

7. In the use of portland cement concrete 80 
8. In the functions and capacities of highway maintenance equipment 70 
9. Inbasic mathematics 60

10. In the calculation of areas and volumes applicable to maintenance work 70 
II.In keeping records 90
12. In uing reference manuals 90 

Most of these persons will need training in the basic KSA's. Perhaps the highest
priority of need can be attributed to the use of reference manuals, the keeping of records, and the application of standards, but significant vieds exist in relation to all 
basic KSA's. 

A summary of typical training needs attributable to the specialized KSA's is not
shown. As would be expected, almost all potential supervisors are in need of training
relative to the specialized KSA's that will apply to their work assignments. 

Summary of the Needs Identification Procedure 
The principal steps involved in identifying the training needs of an employee force 

are summarized as follows: 
1. Appoint a training needs committee and a project stall to carry out the survey.

The members of the committee should be knowledgeable about one or more activities
carried out by the maintenance supervisors; those on the project staff should be knowl146 edgeable about training.

2. Identify every activity (job element) carried out by the maintenance supervisors,
and the principal tasks performed in connection with each activity.

3. Identify the combinations of knowledge, skills, and abilities needed to perform
each task (KSA's).

4. Develop highly work-related performance and written tests in connection witheach combination of knowledge, skills, and abilities-except those for which testing is 
an unreliable method of identifying training needs. Supervisory, public relations, and 
management abilities are not easily measured by performance or written tests.5. Develop evaluation and self-appraisal procedures for use in obtaining indications
of the training needs attributable to such things as supervision, public relations, and 
management.

6. Select individuals at random from the forces of maintenance supervisors and
potential supervisors, and use the tests, evaluations, and appraisals to obtain indica
tions of their training needs.

7. Tabulate and project the training needs of the samples to represent the training
needs of all maintenance supervisors and potential supervisors. 

EMPLOYEE CHARACTERISTICS IDENTIFICATION PROCEDURE
 
The identified training needs of an employee force are one set of the principal data


needed for planning an overall training program. The other data needed are those that

reflect the characteristics and attitudes of the persons to be trained. 

Among the characteristics that have bearing on the design of training programs are
(a) the age, education, and experience distributions of the employees, (b)the relative
capacities of the individuals to absorb training, (c) the prevailing attitudes of the em
ployees toward training, and (d) the geographical locations of the employees. The finalcharacteristics that influence the design of the training materials are the turnover and 
force expansion rates. 

Age, Education, and Experience Characteristics 

Age Distribution-The distribution of the simulated training population according to age Isgiven in Table 4. 
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TABLE 4 

A TYPICAL DI2TRIBUTION OF MAINTENANCE SJPERVISDRS AND POTENTIAL SUPERVI2ORB ACCORDIO TO AGE 

Years ofAge
 
PersonnelCategory oPers$8
 

omplo*e Lesthan 25to 4 35to 44 45to 54 S to 64 S Years 
25 Tears Years Years Years Years madOver 

SupervtorsVoreman W 10 - - 2 3 S 1
ForemanlIlIV 30t 12ro¢eraa II 0 4 0 16 20 1010 11 

14 20Freman 11 so0 1 Xto 
Fvteam1 100 it 9 34 34 17 

Grouptotal NO tS 10 T1 i 42 S
 
Percent ofgroup too 7.5 3.5 23.5 34 It 4.5
 

Average age.weighted 47years
 

Potential tupervisors
rquipment peratorIV 40 - 111 1 4 i
 
Equipmen operatorlM 00 so73
UI
 
Mabaeace manU o00 JI iso
 
MechanicfIn so A 
 17 In 

Group total goo62 S202 *1i' i
 
Percent group 100 1 to 35 SoN I
 

Average age,weighed 45 yews
 

Education Distribution-The distribution of the simulated training population accord
ing to education is given in Table 5. 

Epierience Distribution-The distribution of the simulated training population ac
cording to years of experience with the Department of Highways is given in Table 6. 

Capacity-to-Learn Characteristics 

New training techniques have been developed which have successfully extendedtran
ing to persons previously considered to be incapable of ta g training. But limitations 
still exist with regard to the training of some individuals. "Somespecialists in training 
insist that even these can be trained, but the costs df training exceed the values to be 
obtained. In view of this, relationships h~ave been established between individual capici 
ities to learn and the training that will be provided to those individuals. 

TABLE S 
A TYPICAL D3TRIBUTION OF MAINTENANCE EUPERVISOR AND 

POTENTIAL SUPERVISORS ACCORDING TO EDUCATIM1 

Ytrs of edclan
 

CegOt4 Emplmoee $to 8 Sto I 13 0 to1s 0
 

Tears Years years Teas Tears Years Tears
 

roreman"Y 10 - I 4 -

Faieman o 7 3 3 -
Il 

Foaman t so .4 7 IH N S I
 
rktomanII 100 1 i NT 2 1 1
 

Grup total NO 13 2 2 4 62 I
 
erce of group 1oo " ' *4 22 i1 o 6
 

Avr.Ae educaion
 
II.,w. JIged 9.? errs
 

Potential 9*orvisors
 
Equipment opertr IV 40 . 3 14 8 2 • 

1i 

Malntenace man I 20 1652 8773 10 Ito I?
 
Mchoic In so 8 30 IS I
 

rquipmeat aperator mnO so0 .I t 

Oromptotal on Its i20 ris 0 1 S -


Pereslo group too s N is IT
 
Average eld ..
Ion
 

level. Welgoed 3.2 yeart. 

147 
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TABLE 6 

A "IYPICALDISTRIUTION OF MAWSTENANCE JPEIRVIUOItS AND0 
POTENTIAL IIUPIRVIEORS ACCORDING TO EXPERIINCE 

Years of Experience 
Persons 

Over S0Employed LeesThan I to 3 4 to 6 7 to t 11 to It 
I Yea Years Year@ Years Years Yeit 

sulpervisors 
-	 3 7Foreman I 	 30 

0 1 7 9 U iIForeman l 	 
2 3 9 24 60 1Foreman I too 

UGroup total .tO0 I 17 31 	 M 
ISPercent o Igroup 100 1 4 -is 4 ' 

Average experience
 
level, weighted 14 years
 

Potential supervlsors 
- U IS W -. °1.Equlpmet cperalor IV- 40 

Equipmentoperatortm so ,I2lM 
Maintenance Hi1 620 4 ',iui imaR.. 
Mechanlc 	 60 -M 6 IS " 3 5' 

o is 144 t7 155 In 4Group toll 
17 30Percei o Igroup 100 	 i ? 1 i 

Average experience
 
level. weighted 9 years
 

The Wnderlic Personnel Test, developed by E. F. Wonderlic, Northfield, M., pro
vides an indication of the relative capacities of individuals to learn from training. It is 
one of the tests most widely accepted and used by governments and industry because 
there is a high correlation between performance in the test situation and in the learning 

situation, and it has been validated with groups of actually employed persons. 
Sam-Wonderlic Questions-The Wonderlic Personnel Test consists of 50 questions. 

(Eight formsple questions drawn from various forms of the test are shown in Figure 1. 
are available.) 

The testz indicates each person's relative capacity to work with words, numbers, cler-
Questions proceedical data, statements in logic, and simple problems in geometry. 


from the simple to the more complex, placing premium values on high Each
scores. 
The numberparticipant is given 12 minutes to answer as many questions as possiblo. 


of correct answers given is the p.rticipant's test score. The attainment of high scores
 
obviously is dependent on unusual ability with words, numbers, logic, and spatial
 
relationships.
 

The Wonderlic Personnel Test has limited value when used to measure the relative 

capacities of persons to learn if the individuals tested have had little formal education 
or have been educated in other than the English language. This test is used with mainte
nance personnel, but measures less dependent on reading ability are needed for some 
personnel. 

Wonderlic Score Interpretations-Scores can be interpreted as follows, with special 
interpretations needed for those individuals who have had limited formal education or 
have language dllficuities: 

1. Scores of I to 6 indicate very limited capacities to learn. Persons with these 
scores can usually be taught to usc hand tools. 

2. Scores of 7 to 11 indicate capacities to learn equivalent to those needed by truck 
drivers, messengers, and supervisors of common laborers. 

3. Scores of 12 to 17 indicate capacities to become equipment operators, mechanics, 
and day-to-day supervisors of single maintenance crews. 

4. Scores of 18 and above indicate capacities to become highly skilled equipment 
operators and mechanics, and supervisors of two or more maintenance activitiei. 

5. Scores of 24 and above indicate capacities to learn the planning, scheduling, and 
controlling functions well enough to direct a large road and bridge maintenance force. 

6. Scores of 30 and above indicate capacities to learn the principles of munagement. 
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In the following set of words, which word is different from the others?
 
I cnnamont, 2 ginger, 3 clove, 4 tobacco, S mint ............................... ... [
 

How many of the five items listed below are exact duplicates of each other? ....................... (

Patterson. A. J. Peteomn, A. J.
Smith. A. 0. Smith. 0. A. 
Blood. 0. M. 11ed. 0. M. 
Pean.ite0. W. Peteaon, 0. W. 
Cash. 1.0. Cash. 1. 0. 

Asaune the first 2 statements are true. Is the final one: (l)true. (2)fase. (3)not certain?
 
Fred greeted Mary. Mary greeted Ned. Fred did not greet Ned. . ....... ..... .. 1 


A train travels 60 feet in %second. At this same speed, how many feet will it travel in S?......... .................. ....................... ......................... ...... . .............. .............. . . . .... .. . _ "
 

Three of the following S parts can be fitted together in such a way to make a tr Ile. ,
 
W hich 3 are they? ........................ ... .... ............... ... . . ,. 


A elrbought same cars tort20.M od*an o 20,mkn 5 .M a
4oiy cs w iloli .................. ......... .......... . ..................
1......
 

CerItj It k I P. WonadrliO 

Figure I. Typical questions selected from the Wonderlic Personnel Test. 

These values must be used with discretion. Capacity to learn is affected by motiva
tion and willingness to learn. Persons who score in the 12 to 17 range may be astrain
able as those scoring in the 24 to 29 range, because of unusual personal drive. In con
trast, persons who score in the 24 to ".9range may be only as trainable as those who 
score in the 12 to 17 range, because of lack of interest. 

Typical Wonderlic Test Results-The distribution of the ti'mulated training population 
according to their Wonderlic scores is given in Table 7. 

TABLE 7 
A TYPICAL DWRMUTIN OF WONDEMRU P2U&,*iL TWO aMSconz 

Persona kora Skores kirts Scores Scores . korea UPeraannt Cstegos 7 mployd 5 I to L 7 to It Is to 1 t to i 24 to 29 s aowve 

Foreman o -10 3 G., "Fois,anlll UO - "i " i1 ' ' I 1. . 

,Foremanl .S - - " S :I. .,. , U SI6 ' 6
Om todSo0 11 1 5 I 

* orasspal I*. S IS . II IS I 

Perced ofgromp 100 •0 - 4 17 ,. 37 7 

Potential 1pervlmor- , LEquipment operaor IV 40 .1 14 '12 a
 
9quipmutoperator In so " "It f is a
 

aintenance manfl n 23 107 17 It
1 340 

Mechanicfl 40 - . SI IS 14 4
 

Ors'ap lotdons lo S0 34 Isi5 I 24 llt - 11351 I45 351 - 35S 

Percent o grstp 100 it 31 35 

9I01ssid6 e|s4 In this able Isspolyths ll ps l In.• hl nlnl11saelm u1 tossed.ActuIlly, ugly* s ned sobe uled to shin Indlce
sla os the Sotl farce.
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The data in Table 7 indicate the following: 
indicating

Four percent of the current supervisors achieved scores of 7 to 11,
1. or the need for paying special

limited capacities to learn the technology of maintenance, 
or recding problem in developing training materials.

attention to a language indicating po-
Seventeen percent of the supervisors attained scores of 12 to 17,

2. 
tential to learn those things necessary to becoming equipment operators and mechanics, 

or providing day-to-day supervision to single crews. 
and 37 per

3. Thirty-five percent of the supervisors achieved scores of 18 to 23, 
sevindicating ample capacities to learn to supervise

cent achieved scores of 24 to 29, 
eral crews and to do the planning, scheduling, and controlling necessary for an extensive 

maintenance program. indicating man-
Seven percent of the supervisors achieved scores of 30 and above,

4. 

agement potential.
 

Ten percent of the potential supervisors probably would have difficulty taking tech
at best, be limited to small5. 

and 19 percent probably should,nical training of any kind, 
gang supervision. scores of 18 andabove

6. Seventy-one percent of the potential supervisors achieved 

a number sufficient to provide the maintenance supervisors needed to fill all foreseeable 

future vacancies. 

Training Approach Characteristics 

Several other characteristics of the employee force determine many of the charac-
Among these are the attitudes of the employees

teristics of the final training program. 
toward training and their opportunities to take training, the locations of the persons to 

trained, and the numbers of persons that will be in need of the same training in the 
1be 

foreseeable future. 
Attitudes and Opportunities--Questiormaires and interviews have revealed the follow

ing attitude and opportunity-for-training characteristics of maintenance supervisors: 

1. They prefer individual or small group training, usually because they have been 

away from classroom instruction for many years. 
They can be expected to accomplish little through home study, because few of 

2. 

them have the necessary privacy.
 

They can be expected to accomplish little through the normal correspondence
3. 

school and adult education channels, because they have difficulty translating concepts 

and practices that app.y to industrial situations into situations that occur in the mainte

nance function. 
of the cost of training, because their 

4. They can be expected to pay little, if any, 


incomes are usually committed to other things.
 
They will be highly receptive to training, particularly if the training is highlyjob

5. 
related and specific and if it is presented in terms they can understand. 

if the 
They have ample opportunity to take training during regular working hours, 

training is designed to permit individuals to train themselves or to train in small groups, 

and if training can be interrupted from time to time for the performance of work. 
6. 

Locations-Highway departments have shops and stations located throughout their re-
Maintenance supervisors also are 

spective states, provinces, counties, and cities. 
sometimes to more than one hundred locations.

dispersed geographically, 
data have not been collected to document the rates of expaion of 

Expansion-Actual 
the maintenance supervisor forces in different highway departments. Nevertheless, it 

is clear that two types of expansion are taking place: an expansion of the duties and re

sponsibilities delegated to individual supervisors as the maintenance workload is in

creased, and expansion of the numbers of supervisors employed. 

Turnover-Typical turnover rates among the maintenance supervisors run from 6 
The numbers of new supervisors needed 

percent to 15 percent or more of the total force. 
to provide for a few persons who are ad

as replacements exceed these rates slightly, 
vanced temporarily. 
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Summary of the Characteristics Identification Procedure 

The following characteristics of a maintenance supervisor force influence the char
acteristics of the final training program: 

1. Age, education, and experience distributions, 
2. Capacity to absorb training, 
3. Attitudes toward training and opportunities to take training, 
4. Geographical distribution, and 
5. Rate of expansion and of turnover. 

Data relative to these characteristics are obtained from the personnel records, froii
 
tests, questionnaires, and interviews.
 

TRAINING PROGRAM PLANNING PROCEDURE 

The objective of training is the development in the supervisors of the performance 
capabilities needed to do the work. The development of a plan for training involves (a)
summarizations of tht data that have bearing on the training problem, (b) analysis and 
interpretation of the summarized data, and (c) preparation of a framework of policies, 
specifi.ations, and organizational relationships for training . 

Summary of Collected Data 

The data collected relative to the training needs and the training-related character
istics typical of maintenance supervisors are summarized below, together with data 
relative to future training needs. 

Summary of Training Needs-The training needs of the maintenance supervisors can 
be summarized briefly as follows: 

1. Maintenance supervisors, as a group, have responsibility for 25 or more major 
work activities, and have need for 50 or more combinations of knowledge, skills, and 
abilities. 

2. Maintenance supervisors, individually, have need for 23 combinations of basic 
knowledge, skills, and abilities and at least one (but sometimes 10 or more) combina
tion of specialized knowledge, skills, and abilities. 

3. Current maintenance supervisors typically have need for training in the basic and 
the specialized knowledge, skills, and abilities, with special reference to the standards 
applicable to the maintenance function, and the materials, equipment, and methods used 
in road and bridge maintenance. 

Summary of Characteristics-The maintenance supervisor characteristics that have 
significance in relation to the training effort are summarized as follows: 

1. Persons to be trained range in age from less than 25 to more than 65 years; in 
education, from less than 4 to as many as 16 years; and in maintenance experience, 
from less than 1 to more than 20 years.

2. They range in learning capacity from tha needed to become useful on the simplest 
types of labor to that needed for advanced management responsibilities. 

3. For the most part, they are (a) apprehensive about classroom and large-group 
training, (b)unable to take training at home or after working hours, (c) unable to paythe 
costs of training, (d) unable to relate available correspondence school and adult educa
tion courses to the maintenance function, and (e) very willing to take training If it is 
highly job-related and is directed at their specific training needs. 

4. They are dispersed throughout a sizable geographical area. 
5. They have ample opportunity to take training during regular working hours, if the 

training materials are designed for individual or small-group self-training, and If the 
tra"ni can be interrupted as necessary for the performance of work. 

Summary of Future Needs-Indications of the future training needs attributable tothe 
maintenance supervisor force can be summarized as follows: 
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1. There consistently will be need to retrain individuals to restore capabilities lost 
through periods of disuse. 

2. Revision of training materials to reflect changes in standards, materials, equip
ment, and methods will be necessary. 

3. There will be need to expand the performance capabilities of many current 
supervisors. 

4. It will be necessary to train new supervisors to fill new positions and to fill posi
tions vacated through turnover-this may represent 8 to 15 percent of the current train
ing needs. 

5. The persons to be advanced are reasonably identical to the current svpervisors 
in terms of age, education, maintenance experience, capacities to absorb training, and 
attitudes toward training. 

6. The persons to be advanced are less knowledgeable about maintenance work and 
less able, without further training, to supervise maintenance work than are the current 
supervisors. 

Analysis of Data 

Training Needs Data-The training needs data indicate that (a) technician-supervisors 
are needed for the maintenance function and (b) a program of training that encompasses 
all of the knowledge, skills, and abilities needed by maintenance supervisors 1iould be 
developed. 

Technican Supervisors-The existence of 25 or more major maintenance activities 
and 50 or more combinations of knowledge, skills, and abilities indicates that the main
tenance function is highly diversified and technical. Maintenance supervisors have need 

In addition, they have need to be effective supervisors, with
162 to be technically trained. 

special reference to the effective utilization of manpower, equipment, and materials. 
Total Program-None of the 50 combinations of knowledge, skills, and abilities can 

be omitted. Some combinations are of a higher priority than others, but the develop
ment of fully qualified technician supervisors is dependent on the development of a train
ing program that includes all of the subject ratter represented by the 50 KSA's. 

Employee Characteristics Data-The empioyee characteristics data indicate that 
special care must be taken in the development of the training coirses and materials. 
The characteristics that dictate special care are the age, education, and experience 
variations, the learning capability variations, the attitudes toward training, and the op
portunities for training. Consideration must also be given to the geographical disper
sion of the personnel. 

Age, Education, Experience-Obviously, persons less than 25 years old have an ad
vantage over persons 50 to 65 years of age in the classroom. Attempts to treat them 
alike usually will fail. It seems best to design much of the training fit least in the early 
stages) so that these persons can be trained individually or in small, compatible groups. 

Just as obviously, persons who cannot read and write cannot successfully be grouped 
with high school and college graduates for training purposes. It is almost as difficult 
to work with persons ranging from four years to ten years in educatio, It is necessary 
to (a) provide for individual training where feasible and small *--ap L. - dng where nec
essary, (b) use terms and words common to the group and car ,.!ij defhe any new 
terms, and (c) organize the subject matter in increments apprepriate to the persons to 
be trained. 

The variations in maintenance experience are important from a motivation stand
point. Individuals with long experience have difficulty taking training together with in
dividuals with limited experience. In addition, experienced, ,sonnel have difficulty in 

The variations in experience can bet be overcome by providaccepting new concepts. 

ing individual and compatible small-group training -dby Insuring that the subject mat
ter is fresh, complete in details, consistent, practical, nnd workable.
 

Learning Capability-Just as persons with vastly different age, education and expe
rience characteristics should be treated sep: . tely in the training situation, persons 
with vastly different learning capabilities should be treated separately. Some current 
maintenance supervisors and some potential maintenance supervisors should not be 
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trained. Typically, 25 to 35 percent of the supervisors who need training, and upwards 
of 35 percent of the potential supervisors who need training, can benefit very little from 
training. 

Most current maintenance supervisors and more than an adequate number of potential 
supervisors can readily be trained. To overcome the differences that exist in their 
learning capabilities, they should be trained individually, or in small, compatible groups. 
Individual and smll-group training permit maximum concentration on the segments of 
training that give difficulty, and self-pacing avoids leaving the slow learners behind and 
the fast learners bored. 

Attitudes and Opportunities-The considerations that must be Ziven to the employee
attitudes toward training and the employee opportunities for training are as follows: 

1. Training should be accomplished during regular working hours and, insofar as 
possible, at the regular places of work. 

2. Training cohts should be paid by the employer. 
3. Training should be specific in relation to the training need. People who take 

training in areas in which they are already knowledgeable are usually adversely affected 
when taking needed training.

4. Training should be appropriate as to time. Training that greatly precedes the 
need is less effective than training provided just in advance of need. Training that fol
lows the need is of little value. 

5. Training should be highly job-related. 
6. Training should, insofar ae possible, be self-pacing and should permit 

self-scheduling. 
Locations-The geographical dispersion of the persons to be trained causes two prob

lems: scheduling and providing for uniformity. As to scheduling, classrcom training 
isdifficult to arrange when the persons involved have supervisory responsibilities. With 
regard to uniformity, it isclear that the best results are obtained if the subject matter 
of training is Identical from trainee to trainee, location to location, and year to year. 
This cannot be achieved, more than In part, if instructors are used. From a training 
standpoint, it seems best to develop self-instructional materials and s!Af -operating 
workshops.


Future Needs Data-The data relative to future training indicate the following 
considerations: 

1. The training courses and materials should be designed so that changes can be 
made in the subject matter as changes occur in the trchnology of maintenance and sub
ject matter that remains stable for several years can be developed once and used as 
long as it is satisfactory. 

2. The same training needs continue to occur year after year, although in reduced 
amounts, indicating that permanent training materials should be developed insofar as 
possible. 

3. The total training effort needed Is large, but manageable. 

Development of Framework for Training 

The framework for training includes the policies, program specifications, and train-
Ing organization. 

Policies for Traning-The data analyses and interpretations provide the policies for 
traning: 

1. Train -,.' .ognized as a permanent and integral part of the total maintenance 
workload. 

2. Trazx. :--A be accomplished during,regular working hours at no out-of-pocket 
cost to the employees. 

3. Training shall be administered by the operating organization. 
4. Training shall be specific as to the subject matter needed and appropriate as to 

the time of need. Individuals shall be required to take only that training which provides 
the knowledge, skills, and abilities required for the performance of assigned work. 

15 
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5. The training materials shall be revised as necessary to incorporate changes in 
maintenance technology. 

Specifications for Training-The specifications for training are taken from the train
ing needs and employee characteristics data, and from the policies for training. 

1. Each course of training shall include the subject matter representing the training 
needed by a significant number of maintenance supervisors, but shall be so limited that 
few supervisors will be required to take training in one subject matter area in order to 
obtain training in another. 

shall be limited to that needed for satisfactory2. The subject matter of each course 
work performance, shall include all that is needed, and shall be set forth in terms and 
examples taken from the work situation. 

The courses of training shall be organized in series, so that prerequisite courses 
are 

3. 
identified clearly, and so that individuals can develop their performance capabilities 

in a logical sequence. 
4. Individual self-instruction techniques shall be given first preference in the selec

tion of presentation methods, followed successively by small-grou' self-instruction, 
monitored small-group instruction, and classroom instruction. 

5. Training materials and self-operating workshops shall be made avallable at the 
locations nearest to the personnel to be trained, subject to considerations of costs. 

Organization for Training-The maintenance supervisor training organization should 
consist of subject matter experts, training specialists, and the operating managers. 

Subject Matter Experts-A committee of persons thoroughly knowledgeable about the 
maintenance of roads and bridges should be established. The function of this committee 

is outlined as follows:154 
# To provide guidance and assistance to the training personnel responsible for the 

collection of subject matter by indicating work under way that can be studied, persons 
and models that can be obtained.who can be questioned, and samples, diagrams, 

e To review subject matter that has been "shaped-up" by the data collection person
nel before it is incorporated into training materials. 

To conduct field research and field testing as necessary to fill in gaps in the sub* 
ject matter. 

* To develop standards for the maintenance function where none exist and to improve 
existing standards, or to submit standards problems to a research organization for 
solution. 

* To approve the subject matter included in training materials. 
* To indicate changes that should be made in existing training materials. 

Training Specialists-The training speclalists should include a subject matter expert, 
two data collectors, and one or two training specialists. 

The subject matter expert should be aw'engineer from the maintenance organization, 
or someone professionally trained who (,an assimilate maintenancd technology quickly. 
This person should plan the data collection; review the collected data to insure that it is 
reasonably complete, consistent, and practical; conduct research to fill in gaps in the 
data; and recommend additional research as necessary. He should assist the subject 
matter committee on all review and development work,. and be available to the writers 
while the final training materials are being developed. 

The data collectors should work with the operating maintenance supervisors to obtain 
the subject matter for training. TF~ey should observe work under way, interview opera
tors and superviscrs, collect sampleb, take pictures, develop diagrams, and do those 
things necessary to record data about maintenance technology. They should also check 
the collected information against the specifications, directives, manuals, and other 
references available from the central maintenance organization. 

The training specialists should be knowledgeable about the principles of learning and 
the technology of training. They should be skilled in organization of subject matter for 
training, in developing training materials (including visual and audio materials), and in 
validating, editing, and preparing materials for duplication. 
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Operating Managers-The operating managers should be responsible for implement
ing the training program. 

To summarize the planning procedure, the development of a plan for training in
volves itemizing the data relative to training needs and trainee population characteris
tics, analyzing and interpreting those data, and preparing a framework of policies, 
specifications, and organization relationships for training. 

SUMMARY OF PAPER 

The objective of this paper i to set forth a technique that can be used to identify the
training needs of maintenance supervisors and to develop a plan for the training of those
supervisors. Seven principal steps are involved: 

1. The werk performed by the maintenance supervisors is identified. 
2. The knowledge, skills, and abilities needed to perform the work are identified. 
3. The extent to which currently employed maintenance supervisors need training 

in connection with the.required knowledge, skills, and abilities is identified. 
4. The extent to which personnel to be advanced to supervisory positions needtrain

ing in connection with the required knowledge, skills, and abilities is Identified. 
5. The characteristics of the maintenance supervisors and potential supervisors 

are identified. 
6. The work analysis, training needs, and employee characteristics data are ana

lyzed and interpreted from a training standpoint. 
7. The data, analyses, and interpretations are used to develop the framework of 

policies, specifications, and organization for training. 

The conduct of a training needs survey can best be accomplished through the coordi
nated effort of persons thoroughly knowledgeable about the maintenance function and 
persons thoroughly knowledgeable about training. 
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Section C' 

TRAINING -PERFORMANCE-ORIENTED 

The approach taken in this Study to training is that maintenance training is 
carried on to Improve performance. Therefore, the training development is one 
alternative where action is required to attain improved performance where need is 
shown by operation of the management system. 

The development of training materials and their use requires contributions 
from maintenance people and from specialists in training and training methodology. 
The maintenance personnel - both field and central office - act in the capacity of 
subject matter specialists, while training specialists from the Personnel Division 
provide the expert assistance line managers need. 

The following diagram illustrates the development of training materials 
within the concept of the maintenance mangement system. It shows the various 
contributions required of subject matter specialists and those of training spenial
ists, leading from the initial identification of a performance problem to improved 
performance - the Oblective of training. 

mrooma MILO naoVEmII"
NWUX RN PZXKHMIEi suanet .M Let'VU ,,C'AU3T MAnRM nIAL 

Text 6
 

'159'
 



110 

160 

Compendium 14 	 Text 6
 

Virginia Maintenance Study, 

As illdstiated in the diagram, the major steps inolved Inthe eopmeit 
and use of traiing materials are: 

1. Determination of Training Needs - including full definition of the 
,-problem, 	 non-training approaches to solution, personnel Involved 
and the use of materials for developing new personnel. 

2..Development of Training Materials - including the evaluation of the 
problem in terms of the man to be 'trained; the knowledge, skill and 
ability he requires to do his job; the actual production of training 
materials; illustrations and the selection of the appropriate training 
methodology. 

3. Utilization of Trainins Materials - the means to be used in conductig 

training and the techniques for evaluating and testing training materialsi 

These steps are discussed in chapters nine, ten and eleven of this section. 

In Chapter Twelve recommended training policies and procedures and a 
training plan are presented. A bibliography of the materials developed by the project
and sample extracts from the materials are presented in Appendix C. 
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Chapter NINE 

.DETERMINATION OF TRAINING NEEDS 

A process has been developed to assist in determining training needs using
performance reports from the management system. The System provides for eval
uating performance in three ways: (1) rates and unit costs of doing work, (2) amounts 
of work done, and (3) the workmanship aspects of performing maintenance operations.
Comparison of actual performance with standards may indicate the broad character 
of a performance deficiency, but it will not specifically isalate the reasons for sub
standard performance. 

In the study project, the determination of training needs proceeded step by 
step as follows: 

1. 	 Define the problem, Isolating the specific cause(s) of sub-standard
 
performance.
 

2. 	 Classify problems either as representing a traning eiied or subjeat to
 
less expensive management solution.
 

3. 	 Identify those employees needing training. 

4. 	 Identify developmental training needs as well as speciflcproblem
 
oriented needs.
 

The considerations Involved are best described by case examples encountered
 
Sa pat of the training research. The succeeding sections deal with these cases.
 

11 
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PROBLEM DEFINITION 

A problem manifests itself initially in data or personal observation but 
further inestigatim and review by field managers is virtually always required before 
the true nature of the problem is known. Though the Maintenance Division carries 
on investigations, most investigative effort is dependent upon field personnel. 
These are the men directly responsible for work performance! and the individuals 
most directly concerned with training as a means of improving performance. 

Evaluation of Unit Costs 

During early research phases, wide variations in unit costs for the same work 
activity were regularly noted. * The variations in and of themselves were not de:finktive. 

But, the variations indicated both a problem and the improvement potential through 
upgrading performance to attain the current best cost levels. 

In Part II of the Virginia Maintenance Study a proc .,'sof analysis wag 
developed to draw cause/effect relationships to unit cost variations. The skin 
patching work activity is an excellent example of the kinds and amounts' of in
vestigation required simply to define the problem. 

In performing skin patching a number of factors could cause performance 
differences. Many were examined, including: the effects of road class and addi
tional flagmen, the time of the year and relative importance of patching to other 
operations, the intensity of patching or conversely the amount of travel time 
required to go from patch to patch, and the effects of workmanship as measured 
by rates of application of materials. However, when data were developed on crew 
organization (number of men and trucks used), a close relationship with unit costs 
was established. Methods research indicated that a general ratio of two men per 
truck used in skin patching produced consistently better rates than when more labor 
was used. Spot checks of timesheets, accomplishment (time) studies of operations 
and field observation confirmed the relationship. 

It was at this point that a specific cause of high unit costs could be defined, 
and the originally noted variations becane significant. Any less specific definition 
of the problem would not have served the needs of training. Therefore, a general 
conclusion can be drawn that the work should be analyzed and the effects of methods 
an work performance determined. 

* 	 Part U of the Virginia Maintenance Study, Performing Highway Maintenance 

Operations Is devoted almost exclusively to this problem. 
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Evaluation of Quantities of Work 

Variations in maintenance work quantities with respect to the same road

class and quality standard are far greater than was recognized before the Virginia

research was undertaken.
 

Quantities of work performed result from a combination of controllable factors. It Is obvious that no two road sections, even with comparable age and traffic,will react in exactly the same manner and require identical amounts of patching.However, j has been found that a signiicant mileage of a particular road type will
 on the average require a predictable amount of patching. 
 When data show inexplicable
variatiops from such averages, the vsLriations must result primarily from the judgmentdecisions of the local supervisor. In this situation there is obviously a need for
standardizing the framework for decisions. Then, futurb performance variations may

be expected to reflect only the results of uncontrollable conditions.
 

Mowing provides an example of this situation. Data obtained during 1963-1964showed a range in the average number of times high type two-lane primary roads
 were mowed of 1.6 to 6.7 times. 
 On other types of road, the range was even greater. 

The Department's policy for mowing classifies the right-of-way into threeParts: (1) a frequently cut portion where the height of grass Is the determining 16factor, (2) a portion which should be cut about twice a year if required, and (3) afurther portion consisting of difficult to reach and out of view parts which should 
not be cut as a part of the mowing program. 

This policy was the result of an investigation, motivated by performance
data, which Indicated the differences in amounts of mowing were the result of lack
of definition (1) of areas to be mowed, 
 and (2) the height of grass to be tolerated.
The policy further set priorities defined by the character of the traffic served by 
the road.
 

Thus, analysis of the performance data and definition of the problem
established the need for clear instruction of personnel with regard to the policies

and their application. 

Evaluation of Workmanship 

A case illustrative of workmanship considerations and their conversion towell defined training needs is the quality of shop made premix materials. In Vir
ginia, RC-2 asphalt is generally stocked 
 n the areas for general use. Aggregates
of various sizes and specification are provided on open order with local quarries. 

Premix materials are generally made using RC-2 and an aggregate which
is normally specified for surface treatments. The premix is made with a small
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pugmill mixer, either towed to the work site or used in a semi-permanent yard
location. The stone is not normally dried as a specific step, and with the low 
fire point of RC-2, there is a reluctance on the part of maintenance employees 
to heat the stone very much or to have fire in the mixing chamber to drive off 
volatile materials. 

The mix thus made is customarily placed in thin overlays with little or no 
preparation of the surface. Old surface materials which are obviously loose often 
are not removed before patching. From an engineering point of view, the resulting 
patches often leave much to be desired, alhohgh they have been found to have a high
degree of permanence and to perform under traffic better than would be expected. 

Preliminary observation to define the problem indicated a number of differ
ences in the way crews made mix with similar materials and equipment. Some 
would heat stone only in the winter months. Some regularly applied flame to the 
aggregate, then cut off the flame and added asphalt. Others lit the flame only 
after the asphalt had been pumped in. Still others kept a flame in the mixing 
chamber at all times. 

The specific problem of workmanship noted was a tendency for patches
164 to be fat - to such an extent that some patches will show through seals and overlays. From preliminary observations it was thought this was due to improper 

asphalt or poor handling of the asphalt leaving volatiles in the resulting mix. 

Further consideration noted that maintenance employees avoided thick 
patches because of density problems. Field and laboratory trials developed an 
aggregate gradation suitable for use in maintenance mixes - a gradation since 
recommended by one Assistant District Enginer for 2aintenance for use as a 
specification material. 

Preliminary training considerations were concentrated in the handling of 
equipment and materials. As a result of the field research, the resulting training
emphasizes preparation of the road, general properties of materials, asphalt 
contents, patching limits and considerations other than the equipment or the 
materials. 

CLASSIFICATION OF PROBLEMS 

From the start, the study project staff was cognizant of the expense of 
preparing and conducting training and that such expense is unwarranted when the 
problem could be solved by a relatively simple statement of decision communicated 
as a part of routine direction of work. It is apparent that had training in preparing
premix materials been prepared according.to the original appraisal of the problem,
the resulting training would have been related to improper materials. In this case, 
the performance change desired would not have resulted from the training. 
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The solution is now one of both training and management communication 
as a result of the investigation and analysis of the problem. A new specification 
can be installed by letter. The training materials now concentrate on preparing 
the surface and the extent to which a portion of road should be patched - in other 
words, it is concerned now with taking advantage of the new knowledge gained. 

In contrast to this situation, under other conditions what had been thought 
to be a relatively simple matter of communication has shown itself to be a rather 
complex training problem. A snow and ice control standard was developed which 
set forth application rates for chemicals under varying conditions. These were in 
pounds per lane mile, the most commonly used being 500 pounds of salt per two
lane mile. Even with this standard in effect and mailed out to all field offices, 
widely varying amounts of salt being used under essentially similar conditions 
were observed. Data show chemicals use for nine residencies on a tons of salt per 
lane mile of priority one road per day of salting to be: 

Residency 1 2 3 4 5 6 7 8 9 
Tons/lane-mile/day 0.06 0.16 0.21. 0.08 0.09 0.24 0.19 0.09 0.25 

The problem had not been well enough defined, and the simple instruction 
of how many pounds to the mile to use was inadequate. As a result, further review 
of the problem centered on calibration of spreaders. A yard trial of spreaders was 
scheduled with the cooperation of a Resident Engineer and a Residency Maintenance 
Supervisor. 

The spreading equipment used by Virginia is modern equipment similar to 
that used by many other states. The spreaders are hopper type which slip into the 
bed of the truck when nee.ded. They have their own power unit. The adjustment 
lies characteristically in control over the engine speed and the amount of opening 
at the rear gaie. 

The first trial was conducted with the gate opening on the bed as it was when 
hung up for the summer. The engine was throttled by its governor. The materials 
flow under these conditions was 810 pounds of NaCI per minute. In response to a 
question from one of the maintenance personnel as to how fast you would have to go 
to get 500 pounds to the mile at this setting, the answer was 97 miles per hour. 

Further efforts established the characteristics of the equipment and resulted 
in gate settings for truck speeds of 15, 20 and 25 miles per hour. An additional out
growth of the trials was identification of a significant lack of understanding on the 
part of the operators of the relationship between truck speeds and fixed discharge 
rates on the road application rates obtained. An example of this was an operator 
who cared for a quite hilly road which headed southward. Upon questioning, he 
said the loaded truck slowed considerably going up hill, but he made up the time down 
hill. Later he commented that he had always wondered why the north slopes were 
bare efore the south slopes on his particular road. 

Text 6
 

15 



Compendium 14 Text 6
 

116 Virginia Maintenance Study 

The general conclusion drawn from these examples is that investigation and 
definition of performance problems is a critical prereq~asite to the eventual pro
duction of training that is actually needed and that %lll improve performance. 
Whether performance improvements require formal training effort or can be 
handled through less extensive and less expensive forms of communication can 
not be clearly established without this expenditure of effort. Whenever possible, 
routine management direction should be used, supplemented and clarified by each 
successive person in the link between the Division Office and the Area. It often 
may be worthwhile to attempt this even when it does not appear it will work. 
However, the reaction to such a communication must be evaluated and if the 
desired result is not obtained, the problem becomes one of training need. 

EMPLOYEES NEEDING TRAINING 

The process of defining the problem determines the reason for sub-standard 
performance. The next step; after assurrance that it is a training problem, Is to 
determine who it is that requirea. training to correct the problem. This Is done by 
an appraisal of the decisions involved, establishing the employees who character
istically make that decision, and then evaluating whether or not they are capable of 
receiving the training indicated as needed. 

Organizational assignment of responsibility is the determining factor. 
In the following sections examples of the considerations involved with different 
operating levels are presented. 

Operators 

Operators are the ones who make decisions on the road itself. Someof 
these decisions can be modified by the Superintendent in the way that he sets the 
crew up to go to work. However, there are carry-trugh decisions involved in 
many operations. 

The following example serves to Illustrate the case. 

To apply the correct amount of chemicals for snow and ice removal 
requires that the bed of the truck be correctly set, the truck speed be main
tained, and that the chemicals be placed in the proper place on the road. 
Thefirst point is a decision of the Superintendent, deciding what ind of 
chemical or mixture is to be used and the appropriate application rate. The 
others depend upon the operator. 

The initial instruction is to load a specific chemical, set the bed accord
ing to a table provided and the route assignment. The operator had to be taught 
tc drive at the proper speed, to avoid trying to make up time - this resulting 
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In a lower application rate than required - and to place the chemicals at the high 

point on the road so the brine resulting can flow. 

Superintendents 

The Superintendent has the responsibility to schedule and dispatch working
 
crews. When the problem centers around the way a crew is established, the train
ing must be directed to the Superintendent.
 

The analysis of the skin patching methods - crew organization - showed
 
that the proper relationship of men and equipment was the major factor in unit
 
costs. This is set by the Superintendent. Beyond the original establishment of
 
the crew, there are relatively clear additional instructions required which can
 
be given by the Superintendent and do not require the involvement of patch crew
 
members in the formal training. However, the Superintendent may weU needto
 
illustrate the reasons for the instruction.
 

Residency Supervisors 

The Residency Supervisor Is primarily concerned with the application of
 
planning values and planning procedures to a specific area. The following case
 
shows the type of training material directed to this level. 


To gain economy of operations in snow and ice control requires that
 
capacity be rezlistically established for each area. This must be done in
 
such a way that the resulting plan provides the required framework for
 
direction of operators and allows them to remain ca the job a maximum amount 
of time without checkIng with the Superintendent. To do this, a planning pro
cedure was established for use by the Residency Supervisor in working with his 
Superintendents. It provides basic planning values, the number of trucks required 
to cover a type of road, and the procedures for using this to prepare an area snow 
plan. The calculations and balancing problems make it necessary that the Super
visor do the actual work; and the carrying out of the plan.requires that the Super
intendent be involved. 

Other Levels 

Many of the problems noted in analysis are of the type that could have been
 
solved by field direction had the engineers and supervisors been informed as to the
 

* 	 nature of the information required. In many cases, the training is the result of 
specific investigation or research, which the engineers have no way of knowing 
about. It was found on the project that as a general practice, all training materials 
should be reviewed with all levels of the organization down to the level to which they. 
are specifically directed. They should be considered as instruction at these levels
 
in the same way as they are considered in the actual conduct of training.
 

107 
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IDENTIFY DEVELOPMENTAL TRAINING 

Analysis of performance problems leads to identifying training and com
munication needs affecting more than one problem. For example, the ability to 
solve simple mathematical problems has a direct bearing on a Supervisor's ability 
to check his rate of doing work in nearly all maintenance activities. Therefore, 
the process of determining training needs based on performance evaluation results 
in the identification of some needs which emerge as being extensive enough to 
justify differently organized training. These needs take on a logical order in 
terms of the knowledge, skill and ability* - KSA's - indicated, such as !'Main
tenance Mathematics." 

Training needs crossing task or operation lines and training materials 
organized on a KSA basis are useful in developing a basis of knoviedge, skill 
and ability in new maintenance supervisors and in preparing maintenance 
employees to be able to receive management direction as opposed to requiring 
training materials. 

In essence, the differences in the two types of training need cadi best be 
illustrated by the two associated means of organizing the training materials;

u(1) problem or task organization, or (2) the more conventional and academic sub-" 
ject organization. The way In which these different classifications of needs relate 
to each other can be represented by the diagram shown in Figure 23. 

Figure 23. 
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To be most effective, training should be directed toward those portions of 
the total information in each KSA subject area which directly relates to the training 
objective. This applies both to training directed toward rapid improvement of 
specific performance aspects and to developmental programs devoted to filling KSA 
needs in a particular subject area across the board whether they represent problems 
at that time or not. Until this type of program is developed and implemented in the 
widely applicable KSA subject areas, those portions of each subject area directly 
related to improving performance must be incorporated into the problem oriented 
training materials. After development and implementation of the broad scope 
training, these segments of the problem oriented training may be dropped, or 
reduced in scope if there is advantage in doing so - particularly in terms of 
training time. 

The Identification of the employees to be trained and content of training
needed must be evaluated in terms of both types of needs if maximum effective
ness in obtaining the differing training objectives is to be obtained. 

169 
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DEVELOPMENT OF TRAINING MATERIALS. 

The development-of training materials relaedspecif callyto adefined 

problem involves specific steps. These are: . , 

1. 	 Develop subject matter, gathering all Information needed for the 
preparation of materials. 

2. 	 Select the method of training to be used. 

3. Develop training materials, Including text and Illustrations in a forn 
10.suitable for use by line personnel. 

The three steps in developing training materials do not take place In a 
rigid chronological order. Basic subject matter must first be developed and' 
approved by the Maintenance Engineer as training content. However, as the 
other steps are taken, additional subject matter needs -will often be indicated. 
In all cases, the guide for this type of training is to tell the personnil how to do 
their job - thus the performance orientation of the material. 

DEVELOPING SUBJECT MATTER 

The development of subject matter requires that the problem definition, 
the solution to the problem, background information required to use the solution 
and the particular needs and abilities of the people to be trained be brought to
gether. This should be a cooperative effort of the subject matter (maintenance) 
personnel and the training specialist, with the maintenance personnel providing 
the detailed information needed and the training specialist assuring that the infor
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niation is stated in terms understandable by the potential trainee. In this process 
there are aseries of actions and decisions required. These are: 

1:. 	 Determine the extent to which required information is in existence 
and agreed upon,and decide what to do about information gaps. 

2. 	 Gather information both from established sources and from re
search, organizing and reu-iting it as necessary so that it is in 
terms and context uiderstandable and practical from the user's 
point of view. 

3. 	 Develop supporting material required to explain the information 
in the training situation, and to motivate the trainee to learn and 
use the information. 

4. 	 Develop and provide information related to basic knowledge as re
quired effectively to implement operations oriented training. 

Determining Availability of Information 

A significant conclusion of the training research was that identifying the 

knowledge, skills and abilities required in a training situation does not per se17 
assure that the information required for training is available. Particularly 
likely to be missing Is information directly related to the actual performance 
of the work. 

An example of this was encontered in the application of asphalt using a 

hand hose for skin patching. Wnile the technical reqttirements for desired per

formance were clear (0.25 gallons of asphalt per square yard), information as 
to bow this might be obtained or measured under circumstances where hand 

hoses are used was totally lacking. The only way available in the job situation 
was to measure the size of all patches laid for a day and compare it to the 

amount of asphalt used. This was done in the case of a number of accomplish
ment studies which indicated a general application rate of 0.5 gallons per square 
yard or more. However, precise measurement is generally impractical for the 
maintenance employee, considering the time and difficulty involved in measuring 
the patches. 

When this type of situation was encountered in the collection of Informa
tion, a decision was required. The alternatives were: 

1. 	 Set up and conduct a research effort directed toward specifically 
. obtaining.the information required - deferring the development 

,,oftraining materials until results are obtained. 
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2 *, 	 Defer further development of materials until a modest effort can 
be made to find an interim solution for use until more information 
can be obtained. 

3. 	 Disregard the information gap, concentrating on the development 
of training including all pertinent related information requiring 
operating personnel to develop solutions on the job through appli
cation of this increased knowledge. 

For the example discussed above, decision fell in the second category. 
Further research will result in a more definite solution of the problem than 
that discussed later in this chapter. The problem in deciding to use available 
information or to seek additional information is to compare the potential costs, 
time requirements and potential cost benefit of filling information gaps with the 
resulting delay and reduction of effectiveness of training produced. The validity 
of decisions of this type is dependent upon the adequate determination of training 
needs as outlined in the previous chapter. 

,l.7 	 Gathering and Reshaping Information 

Gathering and reshaping information for subject material is divided into!' 
two phases. The first consists of extracting, reorganizing and rewritinginfor
mation from available sources, and the second of developing usable information 
through research. 

Two difficulties are often encountered in using information from avail
able sources. On the one hand, there has been very little written on the tech
nician level in the entire subject wa of highway maintenance. Most of what has 
been written Is highly technical, and while dealing at length with very complex 
and special situations, it often fails completely to answer the simplest questions. 
No'effective means was found to resolve this problem. 

The second problem in connection with available information is to obtain 
a synthesis of practice from a representative number of sources. It is a basic 
dharacteristic of maintenance that, without work analysis and standardization 
on a Statewide basis, the way of doing work has been developed by individual 
field engineers and supervisors. Consequently, often there are many different 
ways of doing the same thing. 

The development of information through research may come from the 
results of highly technical and complex research efforts or relatively straight
forward field observation and documentation of techniques in use. In the current 
project, the development of information on the proper application of asphalt for 
skin patching with a hand hose provides an example of the type of activity required 
of the training and subject matter specialists. 
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The project staff, with assistance from a Highway Research Engineer,
 
performed field experiments and observed a number of crews at work to deter
mine if a proper application could be obtained with a hand hose, and determine
 
if a proper application could be described in terms usable by the operator on
 
the job. Gauze panels of precise size and weight were laid out in a regular pat
tern over an area to be patched, and a skilled operator was directed to spray the
 
area as though patching. An average application of very nearly that desired was
 
obtained. However, the rate on the individual panels varied from approximately
 
0.18 to 0.35 gallons per square yard. 

The critical elements of obtaining such application were found to be: 

.1. 	 Correct height of the nozzle above the surface - approximately 
18 inches. This was further defined as the height at which the. 
edges of the fanning asphalt began to loose their outward motion 
and fall straight dovnward. 

2. 	 Speed with which the nozzle was moved across the patch.- a good, 
walking speed was appruximately correct. 

3. 	 Having the nozzle already moving at this speed when beginning to 
spray. 

4. 	 Making aseries of single, non-overlapping passes with the spray 
being cut off at the end of each pass rather than being allowed to 
continue spraying as the direction of the pass was reversed. 

5. 	 Not attempting to re-shoot small areas missed - avoiding a 
double application unless absolutely necessary. 

A description of how a proper application looks on the road was determined 
concurrently with the experiments and field observations. It eventually took the 
form of a statement in the training material as follows: . 

"A good application should not flow on the road. You should be able 
to see the texture of the pavement underneath the sprayed asphalt 
that is tiny bumps on the surface should raise tiny bumps in the as
phalt application.. If the surface of the application is smooth and glassy 
you have too much. When stone first is applied to it, the asphalt should 
come up only about a third of the way on the stone. Later when the stone 
is pushed down by a roller or by traffic it will flatten out and the layer of 
asphalt and will come up 1/2 to 2/3 of the way around it. If the application 
is right it won't go beyond that and the patch won't be fat and slick - even 
after a long time on the road." 
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Develoing Supporting Mterials 

Information when gathered must be illustrated to be understood as training. 
The illustrations - photographs, sketches and charts, as well as the outlining of 
key concepts, is the responsibility of the training specialists. However, it requires 
the close cooperation of subject matter personnel to assist in conception of illustra
tions and to provide the point of view of the men to be trained. 

When training Is oriented to performance, the illustrations are diUated by 
the objectives of the training. This Is contrasted to getting photographs and illus
trative material and then building training about the material on hand. The project 
made no attempt at professional photography or illustration in that materials were 
being developed for pilot testing. However, the processes of determining what 
illustrations were required and the arrangements associated therewith were explored. 

The first consideration of training is that instruction be by good example. 
This demands that photographs be taken of work being done properly and they 
Illustrate only the central point of the text. In many cases, crews had to be 
instructed to do work in the way the Department decided was correct before a 
photo could be taken. 

An example is the case of premix patch materials. Practice had been to 
overlay instead of removing old surface material to compensate for the lack of 
density in the mix. To illustrate the correct way of doing the work, a series of 
photographs were planned. These were to include: 

1. 	 A road condition showing loose material to be removed. 

2. 	 Removal of loose material. 

3. 	 Squaring the resulting hole and removing unsuitable base, 

4. 	 Tacking for the patch. 

5. 	 Laying a patch. 

6. 	 Rolling.

7. 	 The finished patch, showing a dense mix blending in with the remain
ing surface. 

A crew was organized and a road selected. At the particular time of the 
year, the only road left in an unpatched condition was a minor secondary road 
which needed complete reconstruction. The first decision required was to select 
a portion of the road illustrative of conditions more likely to be encountered. The 
subject matter specialist was the only qualified man to do this. 
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:Cnme material N-as being removed, the question arose of when to stop re
.movingoid surface. A rule of thumb was developed and illustrated which stated
 
that, "As long as material can be removed by gentle action of a pick/mattock, it
 
should be removed. If it Ls stuck down tightly, leave it there."
 

A tack of 0.05 to 0.10 gallon per square yard was desired. The tack which 
resulted after careful discussion with the operator was about 0.40 gallon per square 
yard, the least he could practically obtain. 

The remainder of the illustration process went smoothly, but this crew was
 
the fourth such crew - the first specifically organized - that had been photographed
 
before all things were suitable for illustrative material.
 

The example is an indication of the nature of developing materials. The con
clusions to be drawn are:
 

1. 	 Close cooperation is required between the subject and training personnel 
to ensure correct performance is illustrated and tliat it is well illustrated. 

2. 	 There must be the ability to control the performance of a crew being 
used as illustration. A training man cannot count on obtaining good 
illustrations by observing crews working in their normal manner. 

3. 	 'The photographs - or other illustrations - must be carefully planned 
to ensure that all are taken when there is opportunity. 

4.2' 	 Many illustrations are required and should be anticipated. 

Basic Material' 

As task oriented materials are prepared, it is necessary to supplement
 
the speiflic information with sufficient background data to ensure understanding.,
 
The workmansuhip aspects of patching again provide the example.
 

Techniques for describing how to obtain and identify a proper application
 
of asphalt were developed. One of the reasons for developing the training material
 
was to prevent patches with too much asphalt - fat patches. The basic information
 
describing a fat patch .and its causes was required before it could be expected that
 
operators would try to get correct applications.
 

Guiding the development of basic materials was the observation that main
tenance employees did not generally understand why a patch which looked good when
 

*placed should with time turn into a fat patch. Their general assumption seemed to 
be that the rock had stripped off, leaving the asphalt without cover materitl. Ob
servation and review of literature available indicated that the problem was not of 



Compendium 14 Text 6
 

127Development of Training Materials 

retaining cover stone, but was instead asphalt flowing over the stone once traffic 
action had compacted the cover material. In nearly every instance, the first 
layer of stone had been retained. 

Training materials were developed illustrating the mechanical action of 
traffic on cover aggregate and the volumetric relatinnship of asphalt and cover 
stone. Further, it was noted that the relationship could be hroadly described 
to the maintenance employee by telling him how far the asphalt shnuld come up 
after traffic had flattened down all of the pieces of stone. 

Materials related to the basic ISA's were prepared as needed in the raate
rials developed by the project. It is the general conclusion that these are in many 
cases more easily developed in this way - with the exception of those like basic 
mathematics - and that these data will provide the basis for developmental materials 
in the future when organized on a subject matter basis rather than the currently used 
task organization. 

TRAINING METHODOLOGY 

The project established training methodology and developed materials 
based on its being used by line supervisors as a part of their regular control 
responsibility. The considerations and the techniques used are described in 
this section. 

Of importance in the selection of media are the basic characteristics 
of the training situation. The primary considerations in maintenance are the 
geographic dispersion of the training population, and the generally low level 
of verbal and computational sldlls - true of both instructors and trainees in 
many cases. The geographic dispersion of personnel suggests use of media 
that can be cheaply produced and widely distributed while the levels of verbal 
and computational skill suggest materials that are virtually self teaching. 
Combined, these two considerations indicate need to exercise care in isolating 
the specific items of knowledge, skill and ability required to effect performance 
improvements. 

While these considerations are of primary importance in the selection of 
a training method, there are others which are important to both the selection of 
media and actual development of materials. Training, in many cases, attempts 
to fill more than one objective. Being problem oriented it has to be effective in 
communicating to the specific people who are causing the performance problem. 
In this respect it has to be directed to the least apt trainee rather than the man 
of average ability. On the other hand, the same training must in most cases 
provide a body of material that is effective in the development of those who show 
potential for advancement. Furthermore, since it contalm pe iormance oriented 
information often available from no other published source, a distinct advantage 
lies in having it available for quick reference at the operating level. 
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Selection of Training Methods 

It was recognized by the project staff that different methods of training 
have different end results in terms of their effectiveness in communicating infor-' 
mat!on. However, for pilot testing the specific training needed in maintenance at 
this time, there were only a relatively few methods that satisfied all requirements. 
For use on the project, the materials had to: 

1. Be suited for wide distribution with minimum cost. 

2. Be suited for use by line personnel in conducting the training. 

3, Require only a short time to produce. 

4. o Require no pre-commiiment to training equipment. 

5. Be easy to modify as a result of trial and evaluation. 

To satisfy the above requirements plus the organizational considerations,
the project selected three techniques for use dependent upon the nature of content1
and the persons to be trained. These were: (1) training guides, (2) flip charts, 
and (3) conference materials. Each is discussed below, and examples are shown, 
in Appendix C. 

Training Guides 

A training guide is a highly illustrated booklet dealing with a limited subject.
It Is organized with the text on the left hand page, and Illustrations or outline of key
concepts on the right hand page. In this way, it is useful as reference material, 
can be used to instruct a large group when further illustrated by slides or overhead
projector materials, can be used directly as a flip chart with small groups, and 
can be used on the job for reference and to illustrate th. correct way to perform work. 

Flip Charts 

A flip chart is a sequenced and highly illustrated presentation with essentially 
one thought to a page. The instructor can obtain reasonably good results by reading
each page without additional comment. However, supplementary discussion is gen
erally used and Increases the effectiveness of the presentation. 

*Aflip chart is a convenient training method when only one topic is involved,
and lends itself well to use with operators at the area level. It can be published In 
book form similar to a training guide for use with smaller groups and for reference. 

177 
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Conference Materials 

In many subjects, where the personnel to be trained or the training content 
is such that an instructor is dictated, a class room or conference approach was 
adopted. In these cases, text material, conference leader's guides and appropriate 
case and illustrative handout materials were prepared. 

The selection of training methods is primarily the responsibility of the 
training specialists. However, the same cooperative effort between training and 
subject matter specialists, as was necessary in early phases, is also called for 
in this activity. 

DEVELOPING MATERIALS 

A major step in developing materials has been discussed in the development 
of illustrations. The other areas are the actual writing of text and the production 
of the materials themselves. 

The original writing of the text should be done by subject matter specialists. 
Then the training specialist must take the materials and rewrite them in a form 

suitable for use in training. The establishment of logical patterns of thought, 
illustration, summarization and repetition of major points should be left to the 
training specialist. It is his responsibility to know the terms needing definition, 
mathematical abilities of trainees and other factors affecting the resulting mate
rials. 

The training section will be in position to make arrangements for repro
duction and drafting services. This and final editing are areas where the training 
specialists can add considerably to the effectiveness of resulting materials. 
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UTILIZATION OF TRAINING MATERIALS 

Associated with the development of materials, the project staff analyzed
the utilization of training materials and their influence on work performance.
Thil chapter presents the results of this review. The following sections contain 

1. 	 General conclusions related to the use of performance-oriented 

training materials. 

2. 	 Utilization of specific types of training materials. 

3. 	 Criteria for evaluating training effectiveness.,,, 

GENERAL CONCLUSIONS 

Training of the type presented is designed to complement other manage
ment activity. In this sense, It is necessary that the greater part of the training 
be ccoducted by the same people who are responsible for performnce, and that 
the training be done as a part of the regular working day of the men performing 
maintenance operations. Under the coniditions present in maintenance, it is not 
praclical to depend on personal whose sole responsibility is that of an instructor. 

Within this context of direct and regular line involvement in training as a 
part of day to day management effort to improve performance, several general 
conclusions are pertinent. These are: 

1. 	 The results obtained from training in the maintenance area for 
some time to come will be due more to the fact that needed in
formation in usable form is being provided for the first time 

- than to the particular training technique used. or to the excel
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lence of presentation. Provided with illustrated materials, and 
properly briefed, most present line supervisors can communicate 
adequately the minimum body of information required to change 
performance. Provided with such needed practical information, 
most present field personnel (if properly motivated) are capable 
of putting it into effect. 

2. Motivation to apply the information must derive from effective 
supervisor-subordinate relationships. The ideal instructor at 
each level of the organization is the well motivated and prepared 
immediate supervisor of the recipient of the training. Each in
structor must in turn have been trained and motivated by the next 
higher management level. 

3.' Maintenance employees have difficulty with manipulation of numbers 
particularly older employees. Under these circumstances, com
putational functions involved in doing the work must be simplified and 
highly proceduralized. As younger personnel move into the super
visory ranks this problem should lessen - particularly if instruction 

180 in basic mathematics is provided. 

4. Far better participation is obtained where the training group is 
small and composvd of persons familiar with eacirother. This 
provides the participant with a non-embarrassing situetion in which 
to learn, and he is far more inclined to ask questions and discuss 
issues than when faced with the prospect of hearing the sound of his 
own voice in a room full of strangers. The conclusion is that, in 
general, residency level conferences for superintendents will be 
more effective than larger ones held at the district level. In the 
same way, area level meetings w-ill be more effective :for Foremen 
and operators than larger meetings at the residency of ftce. This 
applies to nearly all types of training. Where a special instructor 
is required or highly sophisticated materials are used larger groups 
at central locations are appropriate. 

5. It is extremely difficult for anyone to conduct adequate training using 
material someone else has written without having some- advance prep
aration. It is extremely time consuming and difficult to attempt to 
write material that is suitable to be mailed out for use without such 
preparation, inasmuch as every possible question and discussion 
point must be anticipated and covered. In the interests of both the 
amount of training that can be developed and implemenLed and the 
success of that. implemented, a systematic and thorough pretraining 
and preparation of instructors is imperative. 
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The concern for preparation of the Instructor applies regardless of the level
 
or degree of informality with which the training is to be conducted. 
 Even a trained
 
instructor benefits tremendously from prior conduct of or at least exposure to a
 
segment of training - particularly where summarization of main points and discus
sion of queptions are concenied. Therefore, as a general rule a sequence of meet
ings should be held to implement each training subject. These should start with a

meeting of district personnel for the purpose of presentation of the material by a
 
state level training specialist, either from the Maintenance or Personnel Division
 
as may be appropriate for the subject matter. 
 The district personnel, in turn,

should hold district level meetings for residency personnel, and the residency

personnel should present mpterial to axea personnel. Only in this way can the
 
line organization hope adequately to convey the full intent and content of the
 
training material. 

FIELD USAGE 

Training Guides 

The development of training guides as a format for presen-tatioiiof subject

matter was one of the more significant results"Of.the researc.::They are designed

specifically to fit the subject matter, the maintenance situation, 
 and the basic ap-

proach to training.
 

Their intended role in achieving performance improvement is varied. In 
most cases the guide by itself is basically designed to serve as a complete training 
program and aid for distribution and discussion at residency level meetings of the
Superintendents. At such meetings, the training would normally be conducted by
the Residency Maintenance Supervisor, who has been previously trained using the 
same material. 

Beyond the training of residency Supervisors and Superintendents, the
guides are designed for end use in training Foremen and Operators at the area
headquarters and on the job. Presumably, a Superintendent or Residency Super
visor who has been trained in a particular subject area will be able to pass along
what he has learned using the right hand pages of the training guide as his basic 
aid. He may do this in different ways as follows: 

By holding informal conferences with individuals on specific points covered 
in the more formal training that relate to observed performance problems.

Such conferences may be brief and held on the spot when the performance
 
problem is observed.
 

).7'.By reviewing the entire subject or a major segment of it with small groups
 
, at the Area headquarters as appropriate. The Residency Supervisor or

Superintendent may wish to schedule and hold such reviews on a regular

basis - for example, for one hour each Wednesday morning. 

181 
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Beyond theseobvious conventional training uses, training guides serve 
several-other functions. These are: 

1. 	 They are used by the Superintendent for his own reference on practical 
and technical matters (such as which size crew to use), 

2. 	 They are suitable for use in providing local training on a "home study" 
basis for potential foremen (and for the superintendent himself). 

3. 	 They provide a basis for the production of more sophisticated 
materials such as slide presentations, motion pictures, and flip 
charts. Generally, such materials should not'be developed with
out adequate trial first of the less formal approaches defined 
above - along with analysis of other factors that may be affecting 
performance. 

4. 	 They provide an excellent way of informing management of the 
specific content and points of emphasis that are to be made in 
each training subject area. Considering the fact that what is 
'published as training material will be taken literally by most' 

182who receive it, such a detailed review by management is impera
tive. 

The actual implementation of these materials should be guided by the 
following: 

L
 ' At the Residency Supervisor level advance reading of the guide 
'followed by in-depth discussion of the main points of emphasis 
will usually be adequate. At this level a great deal of the explan-. 
atory material included in the guides is not really needed and 
serves primarily as a source of examples and ways of explaining 
the points made when the Residency Supervisor is called upon to 
discuss the material at lower levels. In most cases a single meet
ing at the District level conducted by the Assistant District Engi
neer for Maintenance, someone appointed by him, or a subject 
matter expert will suffice to prepare the Residency Supervisors 
for further distribution of the information. Where possible, Res
ident Engineers also should be provided with copies of the material 
in advance and attend such meetings. Their active support of the 
ideas set forth in the materials is vital to actual accomplishment 
of the desired performance improvements. 

2.-	 The use of the training guides by Residency Supervisors in training 
Superintendents should vary from residency to residency. The de
gree to which a page by page as opposed to-a selective discussion 
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approach is used depends on what the supervisor thinks is required 
to achieve the desired performance and development results among 
his particular group of individual Superintendents. He should not 
labor through a page by page discussion if he feels that he can better 
accomplish the job discussing only a few selected portions of the guide. 
The Superintendent will be provided with a copy of the material and will 
be-in a position to read and review all of the material. Here again, ad
vance distribution of the material for reading prior to discussion is 
advisable. 

3. Conduct of training for persons below the Superintendent level using
the training guide as the only training aid should also vary - primarily 
due to the varying ability of Superintendents to serve as instructors. 

It appears that training at this level should be of three types: formal pre
sentation of the material to Foremen and Operators at the area shop, informal
 
discussion of specific points as indicated by observed need for specific performance
 
improvements, and home study.
 

In the first instance it will probably be best for.the Residbncy Supervisor 
to schedule and conduct the training - unless the Superintendent is obviously cap- 18 
able of making a good training presentation. 

The second instance represents the envisaged role of the average Superin
tendent in the operations training process - primarily one of informal conduct
 
of on-the-job coaching and training as called for by the situation. It is here that
 
the many explanatory examples included in the materials should be of most value.
 

The final instance - home study and review - is, of course, an individual 
matter. Residency Supervisors and Superintendents may wish to schedule such 
review for all of their Foremen, and particularly those with potential for advance
ment. The value of this third type of use of the material should not be underestimated, 
particularly as it is the only type of technical development training available at this 
level at the present time. 

Flip Charts 

Flip charts provide the instructor with a practically self-teaching device. 
Presentation of the training requires little in the way of skill on thepart of line 
instructors. Many segments of the training guides can easily be enlarged and 
converted'to flip chart form If it is felt necessary to do so based on training 
results obtained. 

In order to obtain some measure of the amount learned from the training 
presentaton, Interviews were conducted before training with nine operators 
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selected at random from the Richmond District - the pilot district for testing
of the 	maintenance management system. The idea was to obtain some measure
 
of knowledge levels before training. With only one exception - a man who had
 
just come on the payroli - these operators already knew most of the essential
 
information to be taught. 
 Inasmuch as it was unlikely this could have been 
true without recent coaching, it was concluded that the Superintendents had 
managed - without the aid of any training materials - to pass along what they
themselves had learned from the occasional informal exposure they received 
to the flip chart while it was being developed. 

The conclusion was plain and highly significant that the problem had been
 
one of motivating the Superintendents and supplying them with needed information.
 
Beyond that point they demonstrated adequate capability to communicate effectively

with their men. While the flip chart after it was distributed made this job of com
municating with lower levels easier - particularly when the Residency Supervisor 
or Resident Engineer conducted the training - the fact that the Superintendent 
could be effective on his own if given the operating information he needs was 
clearly established. The fundamental conclusion was that many "training needs" 
represent primarily needs for development and distribution of practical perfor
mance oriented information rather than specifically needs for training. 

The overall conclusion drawn from the pilot testing of this type of material 
was that flip charts could be highly effective tools for use by the line organization.
They seem suitable for use in passing along information to Foremen and Operators 
on specific phases of operations which these persons directly affect. In such cases 
they may often represent material sipplementary to that contained in training guides
and/or in written policies and standaros. They are particularly suitable for fulfilling
recurring widespread needs - such as those related to drivers of snow removal 
equipment as in the case pilot tested under the project. Interviews conducted from 
one week to as much as one month after the pilot training had been conducted revealed 
an average retention of about 90% of the important information intended to be com
municated. 

The considerations in the actual use of flip charts are similar to those for 
training guides - level by level introduction and discussion of the material again
being highly desirable. The success of the presentation at the primary level 
the level at which the training is primarily aimed - will depend upon: 

1. The degree to which the material itself contains information needed 
,'.to obtain performance in terms and context suitable to this primary 
level, and the degree to which the line instructor and the manage
ment hierarchy above him demonstrate support for the performance 
changes being promoted. 

2. 	 The degree to which the line instructor is able to make brief comments 
page by page as he proceeds without destroying the continuity of thought 
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flow basic to the flip chart type of presentation. This implies adequate 
knowledge of what is coming to defer questions that are premature, and 
makes adequate briefing of the instructor imperative. 

Conferences 

Conventional conference type training is called for particularly where
 
judgment factors as opposed to procedural factors form the main points of the
 
training., Here the leadership of the training is far more critical to success;
 
than in the other techniques, where, because of the extensive visual presentation
 
of data, training may be successful even where the instructor Is not skilled.
 

Where a subject expert and/or a skilled conference leader can be used to 
conduct conference type training, the materials themselves can be quickly pre
pared and need not be extensive. Mlany highly successful conferences will result 
from use of a simple one page outline of main points for discussion. This situation, 
however, due to time and expense factors, will generally be restricted to conferences 
held at the central office and/or district levels. 

using conferenceWhen conference type training is used at lower levels, 

leaders from the district or residency staff, far more effort must be expended 
both in the preparation of the materials and of the conference leaders themselves. 
Materials for use at these levels must be highly proceduralized with clear complete 
instructions to the conference leader. Pilot testing to determine probable questions 
arising in. the discussion and problems. in explaining points of training emphasis are 
highly desirable if not critical to training success. The result of such pilot testing 
performed by trained leaders should be revision of draft conference leader's guides 
to include: 

1. Clarification of procedural. instructions, to, the conference leader where 
needed.
 

2. 	Notes to the leader regarding probable questions that Will arise and 
how he should handle them. 

3. 	 Amplification of explanatory material, blackboard examples, etc. 
found to be successful in obtaining desired response from trainees, 

The conduct of the conference type training at each level of the organization 
then - along with those improvements introduced as a result of pilot testing 
should do much to assure that conference leaders at the lowest level at which the 
training is conducted will have a good chance of success. Without such a sequence 
of pilot testing and successive conduct at each organizational level, conference type 
training in the residency Is not lilely to produce performance change. 

11 
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EVALUATING TRAINING EFFECTIVENESS 

Training is intended to improve work performance. Therefore, training 
effectiveness can be evaluated only in terms of performance improvement. These 
statements are the key to the performance orientation to training which was estab
lished for this project. 

There is need to evaluate training on both a short term and on a long range 
basis. Though the eventual worth is the savings which result, there are other 
factors which must be considered. Trainiig will often result in reactions in areas 
other than covered by specific materials. Since savings and other effects oannot 
be measured at the time of training, this evaluation must be in terms of the reaction 
of the men being trained, and be judged as an anticipation of performance changes, 
and development of new personnel. The evaluation must include: 

1. 	 Determination of amount of learning and actual information gained. 

2. 	 Evaluation of the relationship of the information to the specific task. 

3. 	 Evaluation of the desire on the part of the trainee to use the information 

"4. 	 Evaluation of'the degree of support gained among management and 
suPervisory personnel for the specific concepts being presented. 

5. 	 Estimation of the ability of the training to accelerate the development 
of potential supervisors. 

The preliminary evaluation must then be checked as a part of performance
evaluation. Areas which do not show improvement may be the result of poor train
ing, thi trhining materials, or'mainagement factors other than training. 
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.'-training -

Training is really nothing new to you. When you orient neW 
employee's or explain department policies and procedures, you 
are conducting a kind of training program. This handbook 
focuses on more structured training as skills development for 
your crews. 

hnm 
Training has many benefits for your department's work and

workers. It can reduce costs; help you adapt to change and 
cope with manpower shortages; improve your employees'
morale, your safety practices and ability to respond 3to 
emergencies. 

REDUCE COSTS 3 
To a great extent, the effectiveness and the cost of your 

department's operation depend upon your crews. Are you 
operating as efficiently and productively as you could? Are C. 
crews using the best methods and right equipment to do their a 
work? 3 

Crews, for example, when blading aggregate surfaces, may 
be unnecessarily reshaping the road surface in dry weather. 
With proper training, foremen and crews would learn to 
reshape only under proper conditions, when the aggregate is 
moist or wet. 

Snow plow operators may be using only salt for ice control 
when temperatures are too low for salt alone to work 
properly. Training would teach operators how to use salt and 
other additives, such as calcium chloride, so that ice control 
conforms to the current and expected temperature level. 

The Handbookon Trainingfor Road Departmentsis part
of the NACE Training Guide Series. The Trainer'sGuide, accompanying the handbook, provides informa
tion to help the person who will train your foremen and
 
crews. Five guides cover the subjects: Biading

Aggregate Surfaces, How to Talk and Communicate at
 
the Same Time, Improving Traffic Maintenance,
 
MaintainingBridgesAfter Inspection, Tips for Conserv.

ing the Environment andEnergy. Appendix A describes

each guide; the last page of this handbook provides
 
ordering information. 
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Training saves money-for the department by decreasing the 
number of mistakes made - / - 
and by improving the 0O t HER 
quality of a crew's work. - -------_"________ aC" 

Crew time. materials ITCH OU" ,,, .
 
and equipment used to 
produce a faulty or defi 
cient job are wasted. : "_
 
Mistakes must be cor
rected, and corrections . 4 .
 0 
cost additional crew time' 
and equipment and ma- ' 
terial use - which all cost' 
money, for the depart- Training can help you implement. necessary technological
ment, the county and the _ _ _changes._ Workers can learn how to operate new equipment
taxpaying public. 

_ _ 

_ r_:_ __ J, = efficiently and safely and how to work properly with new and 

different materials.
Training standardizes 
and improves work qual- Crews, through training, can learn how to meet requiredity among all crews in the department. Improved work quality standards which may change because of federal guidelines-

on a construction project, for example, results in reduced and/or state law. 
future maintenance costs. 

Change in your budget allocation will affect your crews'Training increases productivity as well as efficiency. An work loads. If you get less money than you had in the past orincrease in productivity saves the department money. For are expected to perform more work with the same amount of
example, if more miles of road can be bladed properly, the dollars, training can help. For example, the blading crew
department gets more work accomplished, might have to do the work of the painting and striping crew 

INCREASE ABILITY TO ADAPT TO CHANGE I S Aand with proper training could acquire needed skills. 

Increasing social and political concerns are affecting yourMany influences may require changes in your practices: operation and the need for training. The energy shortage is an new technology, materials, and equipment; changes in example. To conserve fuel, foremen, for example, could bestandards, policies and legislation; budget changes; and social trained in quick check procedures to save vehicle trips by
and political concerns. regular job inspectors. 

(D 
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protect the environment.Another concern Through training, crewsaffecting your activities can beis the need to 
shown spcific ways to reduce pollution; for example,3disposing of solid waste materials from a completed job'in anauthorized sanitary landfill rather than dumping waste'inh ahidden washout, 

IMPROVE ABILITY TO COPE WITH MANPOWERSHORTAGES 
By training one crew to assume the work of another (crosstraining), you can reduce problems created by shortages ofmanpower, including shortages created by vacations andillnesses. Cross training also helps you fill vacancies whenemployees retire or otherwise leave the department, 

-crews 

Co
 
0 

constraints before cross training your crews.Be sure to investigate union and employee bargaining -0I 

IMPROVE EMPLOYEE MORALE 
Training can also improve employee morale. Workers who 

C. 
know they can do a job well will feel more confident about 

C
3 

their abilities and, thus, better about the work they do.
By giving employees the opportunity to advance in the

department, training can improve morale. If employees take
part in training that qualifies them for promotions whenvacancies occur, they are more apt to stay with thedepartment. Turnover in employees (which is costly) will bereduced, but when vacancies do occur, a department with a 
training program tends to attract new employees. 

Training brings people together. Group training can helpimprove relationships as employees work together toward a
common goal. They may renew old friendships and create new
ones. Understanding among individual crew members,between a crew member and his foreman, and between the
foreman 
 and his entire 
crew may improve. If you 
are directly involved .in 
training a crew, you have 
a good opportunity to get 
to know your crew mem
bers: to learn about their 
abilities, problems and
interests. Likewise, 

can become better 
- ,acquainted with you. 

Training gives employees a chance to exchange views andmake a contribution to work policies and other decisions that 
1011x CD 



affect them. An employee asked for his ideas will feel he is an 
asset to the department, and indeed - he may become a
greater asset. It is vital for each person to feel he is a part ofthe department and is free to express his ideas and to make 
suggestions. This applies to crew-foremen relationships act. 
well as foremen-department head relationships. 

INCREASE SAFETY AND ABILITY TO RESPOND TO 
EMERGENCIES 

Safety is important for the public and employees, especially
for those crews working on the road with complex machinery.
Safety principles and practices can be effectively communi
cated through training. Actual demonstrations can show
required practices. For example, training can show a flagman
how to safely and effectively control traffic in a barricaded 
area. 

Proper training can prepare crews to respond to emergency
situations, such as natural disasters, fires and blizzards.
Because of the unpredictable timing of an emergency, advance 
planning is imperative, and crews must be prepared. 

IMPROVE RELATIONS WITH THE PUBLIC 
Training can help improve the department's relations with

the public. How employees communicate with the public and
how employees handle complaints from the public are two 
important areas that can always be improved. 

Moat of the examples used above and in the rest of this
handbook relate to points covered in the NACE Training
Guide Series.See Appendix A fora descriptionofeach guide. 

It 
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Following are some ways to check on your training needs: 

Compare schedules, plans, and work programs with 
records ofactual work being accomplished. When there is C. 
a definite difference between your plan and what is 
actually done, training may be needed. For example, if 

Gettdng Ready For Training your blading schedule calls for an average of 25 miles of- .road to be bladed per week, and only 18 miles are bladed, 
you may need to increase the productivity of your crew 
by starting a training program 

* Assess not only the quantity but also the quality of your 

Before you start training your crews, you need to determine crews' work. You can tell whether crews are producing 
quality work your training needs and whom to train. When we say you, it 

may be you personally, your personnel director, superintend- * Analyze equipment life to indicate need for equipment 
ent, inspector, or foreman, operator training. A roadside mower showing wear and 

tear exceeding normal use could indicate your mower 
DETERMINE TRAINING NEEDS operator needs training 

First, you must consider: e Consider use of new types of equipment and materials 
that may necessitate training
 

" Kinds of work that must be done * Consider employee turnover. High rates of turnover
 
" Time frames for,completing work might indicate problems that training could help ease.
 
*• Number....of employees ned to doa particlarkindof, You can also provide training for normal attrition - when
work ...... .... "........... employees retire, finish school, or move out of the area
 our 
 * Get training suggestions from your crew foremen since" Skills your employees possess •they are in daily contact with crews and have first-hand 

-----... .t.f4, , .- !. ,.knowledge of problem arpmn 
&&%VW UA, IUOW %I U A 6bbaua a t"V & SW55%; %PAJ'Sh a Wv . 

All the considerations work together; if you do not have e Consult crews for their suggestions on their training 
enough people or people with the right skills to complete a needs 
particular job within a specific time frame, training is needed. 
As mentioned earlier, cross training one crew to acquire skills 
for performing other kinds of work is helpful if you don't have Encourage your foremen and crews to suggest training they 
enough crew members for a job. For example, if you contract would like to receive. Working together to determine training 
weed spraying and are short of snow plow operators, you needs is a type of training in itself. Listen to and seriously 
could train a crew to spray weeds and operate plows, consider employee suggestions. Remember that employees 
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are more apt to accept a ionthey help make rather than adecision imposed-upon them. 

0. 
,C 

•* Could he guide others?DETERMINE WHOM TO TRAIN, 
It is important that you know your crews and their 

individual and group needs before you decide upon persons to 
include in a training program. he get along well with others?-*Does 

You should know the particular abilities of individual crew 

members. For example, a mechanically-oriented, competent 9 Could he give instructions and explain procedures 

dragline operator may not necessarily be the right individual clearly? 

ispecor.Determiningto tain o beomean whom to place in a training program that
 
You should also know your crew members' personalities. A develops supervisory skills is a difficult but important
 

welder, for example, may possess the skills to do superior decision. 
welding work, but does he possess the "personality" and Not all employees want higher level jobs. Try to determine 
leadership capabilities to be a foreman: who these employees are before training participants are 
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selected. If you think an individual has potential for a higher 
level or different job, and heis reluctant to try for it, you can 
let him assume the job on a trial basis. It may turn out he likes 
the job and that he can do it after receiving training, 
However, if he only lacks confidence, he stands a-better 
chance of gaining it through training rather than risking 
failure trying to do the job untrained. 

To help you select persons to receive training, consider 
problem areas. For example, members of one crew may
complain because their work load is usually heavier then 
another crew's. Required to work hard, the first crew may see 
that a second crew has little to do. (There may:,be: good 
reasons for work load differences; e.g., type of workiterrain 
of job site, local difficulities, etc.) One solution, if work is 
compatible, is to provide some cross training for the second 
crew so it can assist the first when feasible. 

Bridge problems can indicate that road crews need training 
to encourage them to look at more than road surfacing on 
bridge decks. (See NACE Training Guide, Maintaining 
Bridges After Inspection.*) 

DETERMINE PRIORITIES 
After you have determined training needs and individuals 

to be trained, decide on training priorities.-

To determine priorities, consult superintendents and 
foremen. Consider the department's areas of greatesttraining 
need. But always list all needs. You may find that some 

*To get copies of NACE Training Guides, see order form, last 
page of this guide. 

training needs can be met without great expenditures of time 
and money. Training for such needs can be accomplished with 
a minimum of effort and without interfering with your 
priorities. a 

Some of your fellow county engineers suggest the following 
areas as training priorities: 

e Safety and first aid practices
 
e Public relations.
 
o 	Heavy equipment operation and maintenance 
e 	 Areas of major expense in dollars and manhours; e.g.,
 

asphalt resealing and patching
 

* 	 Work requiring new types of equipment and/or materials
 
requiring new methods of application
 

Time and money will, of course, influence your choice of 

training programs. You can implement only those programs 
you can afford. You must weigh the time involved in setting 
up and running training against the time employees need on 
the job. 

-A
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The Economics r nnnJ 0. 

An important consideration in developing your program is 
the economics, especially the cost, of training. The kind of . 
training conducted, length of course, and number of persons 
influence cost. Each of these influences can be adjusted to I 
accommodate your budget. (See page 35 for information on 
adjusting training time and audience size.) 

You can save money by adapting training resources; by 
developing your own trainers and your own training programs 
(see pages 32-37) and by making use of your county's training r 
director or office, if there is one. 

If you use the Trainer'sGuide to help train your foremen, 
for example, and if you use the NACE Training Guide Series, 4_, 
training will cost you. only your trainees' time, (equipment - , 

costs, if any) and any costs for buying training materials, such' 
as additional copies of NACE training guides.* 

Some training may be free. Check programs of your local 
community colle ie and vocationul-technical schools as well as 
local high school adult evening classes; safety training by the 
American Red Cross and insurance companies; training 
provided by manufacturers and material suppliers (see Other 
Ways To Provide Training, pages 41-48). 

*Toget copies of NACE Training Guides, see order form,"last 
page of this guide. 

-
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Regional programs with other counties and jurisdictions canX 
save you money because it allows you to pool and share 
resources - men, materials, money. 

Some state and federal money is available for -training.'-
Congress, through various acts, appropriates money for 
training purposes and apportions this money to states. 
Training money may be available from legislation other than 
transportation legislation-legislation relating to manpower 
and education. To find out what money may be available,:-
check with your state highway department's secondary roads 
engineer, your state's training officer, and your county 
federal-aid coordinator, if your county has one (this person 
may be called an intergovernmental-aid coordinator, a county
development coordinator, etc.). 

You may want to persuade.your Board. ,of County 
Commissioners to make training a liiie item in the county's 
budget. You yourself can make training an item in the road 
department's budget. 
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PART OF YOUR DEPARTMENT PROGRAM 
Assuming you have decided on training needs and
 

priorities, the next step is scheduling.
 

In spite of existing schedules, training is important enough
to warrant time of its own. You should develop schedules so 
that you do allow specific time for some crew training.
Remember, in your scheduling, that training is not a one-time 
session, but a continuous process. Training needs to be a 
continuous process because of loss of personnel by attrition, 
changes brought about by promotions, and because of
developments that necessitate training. Training should be 
made a part of the department's program and scheduled from 
year to year. 

When scheduling train'.g, check carefully for union and 
employee bargaining constraints that could affect the training 
schedule. 

Although your present schedule may limit the time crews 
have available for training, it should be possible to meet your 
training needs and accommodate your schedule. 

23 23 CD 
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Consider the following additional factors in scheduling: 

PLACE OF TRAINING 
Training may take place within or outside your department.

You will have to make plans accordingly. If a crew memberhas to leave his work to attend a training program conductedby a vocational-technical school, for example, you need tomake arrangements for his job to be carried on by someone
else during his absence. 

Depending upon the topic, some training can be scheduled 
for department meetings. For example, you can conduct atraining session on the NACE Training Guide, How to Talk 
and Communicateat thp Same Time, at a tool box session or ageneral meeting.* 

Remember that on-the-job training allows crews to learn 
while performing their jobs. 

SCHEDULE DELAYS 
Ifyour work is delayed because needed materials, tools, and 

equipment are not available and the delay 	 is somewhat.lengthy, use the time for training. You will need to have atentative plan so your foreman can make best use of the time;for example, if a crew is working at a bridge site and is
delayed, bridge cleaning and painting could be discussed. (SeeNACE Training Guide, Maintaining Bridges After Inspec-tion.) 

JOBS PERFORMED ON A SEASONAL BASIS 
Much of your work is performed on a seasonal basis. Most of 

your fellow county road heads agree that training for 
*Toget copies of NACE Training Guides, see order form, last 
page of this guide.. "in 
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seasonaleaslwworksoshould take place imediately prior to the starti t ak l imeiDe" , V0 
the season.-or example, snow removal crews should be
 

trained duing the" i 
.
 
Onecounty roadheadsuggests these examples for training. 
 _
 

* 	During winte 
.
 
- Equipment maintenance
 
- First aid courses
 
- Record keeping:
-- Welding schools 

- Management courses for fo:i 55 a. 
* 	During summer:
 

- Equipment operation
 

- Blading techniques, such as proper amount-of crown* 	 and superelevation on curves
 
n spr ing:


•During spring: 

- Roadside improvement
 
-
 Seeding, mulching, fertilizer use,-planting-

WEATHER CONDITIONS 
Unfavorable weather can provide tLme for training. If a crew cannot work at the job site because of bad weather, use 

crew time for training in the garage or office. For example,you could train crews on techniques of culvert replacement ona rainy day and the actual replacement on a short portion of a 
day when it is ioo late for crews to start another job. In other 
words, make good use of downtime by using it for training. 
ADVICE FROM FOREMEN 

For all training plans, consult your foremen. Since they are
daily contact with crews, they can advise 
on appropriate 
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times to schedule training. For example, they will know when 
- a crew is ahead .of schedule and:when slack time is available 

for training. 
CL 

EQUIPMENT NEEDS Kinds Of TraininE
 
Equipment needs will influence the scheduling of equipment Training.3
 

operator training. For instance, when a backhoe is not heavily
 
in demand during winter, train then., Some jobs only require a
 
few hours of equipment use -- idLe time"can be- u sed -'f6r
 
training. Basically,' crew training should develop skills to do a job.
 

Training can bedirected toan individual or a group and can be
 
KIND OF TRAINING written or 'erbal.
 

Your scheduling will be influenced by the kind of training to
 
Written forms include manuals, handbooks and guides.be conducted. A discussion of the different kinds ofAraining 

These are often directed to individuals who can develop workthat exist is found in the following section. 
skills by reading and 
following instructions. An 
individual can learn from 
a self-instructional train
ing manual which con- .' 
tains exams or questions 



for him to use to check his 
training progress. Writ
ten forms of training can J 
also be used to train a 
groups as well as individ
uals. 

Training can be ver
bally communicated to a
 
group by an instructor, or C
 
trainer. The trainer can
 
train in a classroom or
 
garage, by leading a,
 
discussion and by using training aids. such as slides, movies,
 

CD 
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FA:(-IP maps. charts, diagrams. In addition to training in aclassroom-type situation, the trainercan work with a group at 

its job site, as the group does its work. This method is called 

3t1) 

on-the-job training (OJT). 

Demonstration is an important part of both OJT and 
classroom training. For example, a trainer can show, as part
of OJT, how to dump a load of material from a dumptruck; in 
the garage or in the field, he can demonstrate how to blend 
materials to achieve a proper mix for asphalt patching. 

4N. 

.. .riding 

A trainer does not always work just with groups: he can 
work on a one-to-one basis with an individual; for example,

on'a front end loader with the operator. 

The best training method to use (considering cost and time)is determined by: 

* The people to be trained - a group or an individua!, 
* Trainees' existing skills and capabilities 
* Kind of skill to be developed 

)6V 

~ WHICH TRAINING TO USE, WHEN?2 
*How do you know what kind of training to use, and whein? 

What do you want the training to accomplish? 

, . 

. -: . 

Scommunicating 

Generally, your training objectives determine the best
training method to use. On-the-job training is especially 
appropriate when training a person to operate a piece of
equipment and when you want to demonstrate how something
should be done, using materials and tools. Classroom-garage 
training, supplemented by training aids, is effective in 

principles: the "what it is," "why we do it" as 
well as the "how to do it." 
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Written forms of training are useful for those accustomed to 
working with written materials. Verbal training is useful for 
training groups and those individuals not accustomed to 
reading instructions. 

First consider whether you want to train a group or an 
individual. Do you have just one individual who needs to learn 
howdtovopratehow to operate abackheordoa backhoe,youorhavedo you have fustoneiiv hoive laborers whotii oes 
need to learn about pothole patching?~the 

Let's take blading as an example. 

Suppose you have your aggregate surfkced roads divided 
into four districts: A, B, C and D. You know there is a pioblem 
with districts A, B and C because their roads are still rough 
after being bladed; whereas, the roads in district D are 
sufficiently smooth after blading. (See NACE Training Guide, 
Blading Aggregate Surfaces.*) 

Now try to find the cause of the problem. One reason can be 
because the motor grader operators in districts A, B and C are 
not putting in enough hours blading when road conditions are 
right. Perhaps they. don't know the principles of blading 
what the blading job actually means. Perhaps there is a 
morale problem. 

After discussing the situation with your three grader 
operators and their foremen; you may determine that each 
needs to learn how to better operate his grader. (If each 
district, A, B, C and D, has a different foreman, the problem 
could be that the foremen in districts A, B, and C are not good
"supervisors" and 'and poor "trainers" - they do not 
communicate and explain well. If so, these foremen need 

*To get copies of NACE Training Guides, see order form, last 
page of this guide. 

so 

0 

training to develop supervisory skills and the ability to 3 
communicate.) 

This hypothetical problem, then, involves three motor CL 
grader operators who can be treated as three individuals or as C 
one group. Before you decide whether to train the three 
individuallye ordadas a group - in'swadditionlodto consideringu trainingnvl ech m r -y utasssA 
time involved and each man's work load - you must assessthree men involved. 

You know that the motor grader operator from district A is 
an especially bright guy who reads a lot and who can figure 
things out for himself. He may need only read a handbook. 
The two remaining operators may be more verbally-oriented. 
They do not read often and do not understand diagrams easily. 
These two would benefit most from on-the-job training. Such 
training is more appropriate than classroom-garage training
in this situation. The operators could work directly on the 
grader rather than with illustrations and diagrams. 

Classroom-garage training would be more appropriate if the 
motor grader operators needed training in how to keep their 
records. A trainer could effectively explain what maintenance 
records are, using illustrations or handouts. 

31 
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Can7Yu Adapt Other Training? 

Because of differences in training needs and local 
conditions, it may be difficult for you to use training materials 
as is." Therefore, it is important to discuss how to adapt 

training, 

In order to assist you, in the fall of 1973, we made a 
nationwide inventory of training programs and materials 
appropriate for county road departments. We contacted state 
and local highway departments, educational institutions and 
other agencies. The results of that inventory are found in 
Appendix B, Abstracts Of Training Materials Appropriate 
For County Road Departments. The abstracts describe two 
categories of materials useful for training. The first category
includes developed train-
ing programsyou can use 
with little change. The 
second category includes 
training resources you 
can adapt for training. CHOW 

In order to help you 
choose the best kind of TT K CF3 
training for your needs,following are some tips followingIare sometips- o r 
about (1) deciding wheth-
er training programs al- ~ (-f ~ 
ready developed are use- 1 Y 

able and (2) how to adapt 
resources for training 
(materials that must be 
changed before they canbe used). 
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HOW CAN YOU DETERMINE IF A PROGRAM WILL 
MEET YOUR TRAINING NEEDS? 

-Some training programs already developed may not be CL 
appropriate for your training needs. Often a trainer's 

(instructor's) guide, curriculum, or course outline accompa- C
 
nies a developed training program. Check this material and 3
 
the program itself for appropriateness. The information may -A
 
be too advanced for the group you want trained. This may be
 
the case, for example, when looking at some state highway
 
department training programs. These training programs may
 
apply to high-speed, high-volume roads; you may be more
 
concerned about training for crews working on low-speed,
 
low-volume roads.
 

Use your criteria, based on your specific problems (also see 
section below), to determine if a developed training program 
will meet your training needs. If you decide that a training 
program is valuable, but not totally applicable, you can adapt 
it. 

CAN YOU ADAPT A TRAINING PROGRAM? 
To help you adapt a training program, consider the 

following factors (these factors can help you determine if a 
developed training program will meet your needs and can help 
you check on a program you have developed from another 
source). 

CnetO rga
t 

The program's content may be too complex for the group
to be trained. You may be able to alter the high level of thecontent by reorganizing and eliminating material. 
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For example, the written style may be too complex. directed to crew foremen is at too high a level for your crew 

Substitute simple words for more complex ones, making sureyou do not change the meaning of the idea. The words you use 
as substitutes should be words with which your crews are 

familiar. Technical terms also can be reworded so that they 
are more easily understood, but be sure to call attention to 
technical terms and to define them. For example, when 
training a crew blading a curved road, you can say, "Oncurved roads, the outside edge of the road is made higher than 
the inside edge. This banking of the rvd padtof the road is 
called superelevation." 

You can clarify technical points by adding examples and 
illustrations and by using films. If you think the training 
program is too detailed for your purposes. cut out 

unnecessary material. 
ugroup" 

Information should be organized in a step-by-step manner, 
both in order of presentation and degree of complexity. 

" The order of presentation should be logical 
o Use chronological order when describingprocedures and 

address one point at a time 
" The information should clearly relate to the topic being 

discussed 

In other words, make sure your ,materialsticks to the point! 
Reorganize material so that you progress in detail and 
complexity from simple to more complex. 

Adjust Program To Trainees 

Although training is directed to a specific audience, you can 
use the same training for another audience. For example, you 
may think that a particular construction training program 

foremen, but at the appropriate level for your construction "Rinspectors. Use this program for your inspectors, but :3.remember that the training must cover the work your 

inspectors perform. -

Size Of Audience And Training Time Required 

A training program will often specify audience size. You -n, 
may want to use a bridge maintenance training program, for 
example, which is aimed at an audience of 12 trainees, andthere may be 25 persons you want to train. You could divide 
the 25 individuals into two groups, of 12 and 13 each, and 
schedule the training in concurrent sessions or at separate
times. Although aimed at an audience of 12, you could use the 

program for your 25, but realize that the benefits of "small 
participation in questions and comments will be 

reduced. 

This same bridge maintenance program may require 40 
hours in time per trainee. If your schedule does not permit 
this much time for training, you can consolidate the 
information. Carefully eliminate some material, making sure 
the program still retains necessary basic information. Or, you 
could schedule the training in such a way that the 40 hours of 
an employee's time are distributed over a long period of time; 
you could split the total training program into four segments, 
for example, with two-week breaks between segments. 
Materials, Equipment And Facilities Required 

If you do not have the materials, equipment, and/or 

facilities for a specific training program, first see if you can
"make do" without these requirements by adjusting the 

content that calls for a particular piece of equipment, for 
example. You may need to look for resources outside your 
department or your county, such as your state highway 

(D
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department's shop. Information on the availability of 
"outside" resources appears on pages 41-48. 

HOW DO YOU ADAPT A TRAINING RESOURCE?. 
The previous discussion was directed mainly to workingwith a training program someone else had prepared. There 

are other materials you can adapt for traiaing. For example,
written forms of training, primarily directed to an individual 
- as manuals, handbooks and guides - can be adapted for 
training groups. Portions of a textbook can be adapted for 
your training. 

Appendix C shows how you can adapt a manual for group 
training use, i.e., for training one of your crews. The example 
uses a chapter in Volume VIII, MaintenanceManagement, of 
the NACE Action Guide Series. * 

. .
 

.* 


*There may be a copy in your county road office, or for
ordering information, see order form, last page of this guide. 
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When adapting a training resource to train your crews, use .
 
some of the points already described. 

Check to see if you: C. 

0 Address the proper audience: the information given to _ 
trainees should apply to their work 

0 Emphasize actions for the person who must perform the 
action 

e Stress the "how to" and place the "how to's" in logical
order from the beginning to the end of a process; for ex
ample, start your engine...* 	Explain the "why" to back up the "how to" 

* 	Localize general information so that it applies to your
 
locality
 

* 	Use terms your trainees know 
* Anticipate questions trainees may ask and answer them
 

in the presentation
 
9 Provide examples to support the information presented
 
. Use appropriate training aids (slides, maps, etc.) to help


clarify the presentation
 
Have questions to pose to trainees to start their questions
 

.(D 
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Getting The Training Done 

It cannot be emphasized too strongly that there are many 
ways to get training programs started. Our search for 
developed training programs across the country uncovered 
many available resources. There are community colleges and 
vocational-technical schools. Institutes of local government, 
state highway department training departments and many 
others told us repeatedly that, although they might have no 
specific training programs for counties, training for county 
personnel could possibly be conducted if interest is expressed. 

Contact some of the resources listed in this section to 
discuss your training needs and problems. 

In many cases, you may have to choose someone already on 
your staff as a trainer for your crews. This may present some 
problems because that person.does not necessarily know how 
to train. 

This section provides some tips to help you get the training, 
done, discussing potential trainers in your own department 
and then discussing outside resources. 

TRAINERS IN YOUR OWN DEPARTMENT 

Let's return to the blading example and the need for motor 

grader operator training, pages 30-31. 
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The grader operator in district D is blading roads properly: 
he is a good motor grader operator and a potential trainer for 
the other operators. Remember that his ability to operate a 
grader well does not assure that he has ability to train well. CL 
Again, you need to know the particular individual: 

• 	His work background and prior training 
e 	 His personality: how he works with others; how others N 

accept him; how others will accept him as a trainer 
* 	His ability to teach others: to analyze situations'; toexplain 

* 	His willingness to be a trainer 

-w,"So 
u.r a..a wn J 

39 

0 



--

-- - --

Apply these points when considering anyone as a potential 
trainer. 

If this individual is' willing and if you believe'he has the 
capacity to train others to operate a motor grader, you can 
help him by providing him with'iraining to develop training 
skills. (See accompanying Trainer lsGuide.);, 
Foreme n• 1 r r 

A foreman is in a good position to be a trainer: he knows 
how to perform the work his crews do. In most instances,
foremen have worked their way up "through the ranks." 
Because he already may be seen as a leader, crews are more 
apt to accept a foreman as their "teacher." In his supervisory 
position, the foreman is familiar with department policies and 
standards; he knows what crews should be doing. Since he is 
in daily contact with crews, he knows what they are doing.
This contact enables him to know his crew members and their 
strengths and weaknesses. The foreman knows his crews' 
individual and grour training needs, and he may often know 
how best to meet these needs. 

Although your foremen are knowledgeable and skilled, they 
may need training to increase their skills, and they may need 
training to help them become effective trainers-to help them 
develop leadership skills and learn techniques for transmitting 
information. . 

Inspectors 

Construction and maintenance inspectors are potential 
trainers. To perform his job properly, an inspector has to 
know what to expect from a project and the quality a project 
must achieve. fie knows standards that workers must meet. 
He can readily distinguish between a quality job and a 
deficient one. By noting deficient work, the inspector can 

40 
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recognize areas where training is needed. The inspector, like 3 
the foreman, is in a supervisory position and crews will
generally accept him. as a trainer. However, the inspector 
does not necessarily know how to train. Again, you must look 0L 
at his personality and potential as a trainer and provide him 
with training skills. 

SdSuperintendents And Department Heads__ 
If your department has superintendents, they are potential

trainers. 

And remember that you. the head ofthe department, can be 
a trainer, especially if your department is relatively small. 
And you, too, may be able to use some tips to help you become 
an effective trainer. 

Training Office 
You may be able to establish a training office, training 

director, or a full or part-time resident trainer for your 
department or county. If your county already has a training
office or director, or a personnel director, try to work with 
that office to provide training for your department.t. 
OTHER WAYS TO PROVIDE TRAINING 

There are many ways to provide training. Training can be 
conducted in your own county and/or road department or 
outside of the county, at community colleges, universities, 

lalmratories, research institutes. 

a-- --.........--

I NOTE:. The'deleted material applies i
 

to tthe'U.S.only. 

CD 
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Evaluatingraining-


After you have completed any kind of training, it is 
worthwhile to consider what your training has accomplished. 

Although you cannot always precisely measure the results of 

training - the effect upon trainees and the operation of the 
road department as a whole - there are some indications 

when training has met its objectives. 

Improvement in the following areas indicates accomplish
ment: 

" Safety record: less accideats and job injuries 

" Employee morale: reduced turnover and absentee rate; 
fewer grievances from employees; less resistance to,. 

change
 

*.Productivity: increased results (e.g., more miles, of. 

improved blading); decreased road maintenance costs;, 

reduction in overtime; improved equipment life; 
decreased number of lost tools 

* Department's image: less complaints from the public;
bec r--or ~ -?L±.- rcpiauce, -- liet 

To help evaluate training, you can interview or survey, 
trainees. Ask for their comments at completion of the" 

program and six months later, for example, to see if training 
has helped them. After you have received each set 6f 
comments, evaluate them and observe changes in perfor
mancea

49 

Training that is part of a career development program may 

require a formal evaluation, such as testing, of each 

participant. For information on testing, you may want to CL 
consult Total Job Training, A Manual for the Working 

ManagementManager. by Paul M. Stokes; American 
XII, "Measuring LearnerAssociation, 1966 - Chapter 

Progress."
 

Keep a record of training program participants as a 
cod ring promions, pansfes a eere 


reference when considering promotions, transfers, how to 

accommodate manpower shortages, and employee reductions. 
Recognize individuals who have participated in a training 

program by awarding a certificate, when appropriate. 
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Appendix C 

HoyW T0'Adapt A Training Resource 

and 
Training resources such as manuals, handbooksan guides 

provide information that can be adapted for training. A god 
training resource is the 17-volume NACE Action Guide Series 
which provides management and technical information on 23 
subjects. (For information on the NACE Action Guide Series,
see order form, last page of this guide.) 

The following example uses sections of Chapter 5, Volume 
VIII, MaintenanceManagement, of the NACE Action Guide 
Series. This volume is a guide for implementing a maintenance 
management system. The columns labled "As Is" duplicate 
the words in Maintenance Management. The columns labeled 
"Reworded" show the same information in a training style. 

Section 5.1.1, Responsible Supervisor 

AS IS 

Since the original mainte-
nance work program, was 
developed for individual area 
supervisors, the reporting 
must be by them. 

REWORDED 

We developed the original 
maintenance work program 
for individual area- supervi-
sors. Because you are anarea 
supervisor, you must do the 
reporting. 
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Change the wording in a training resource from the 3rd 
person ("he," "she," "it," "they") to the "you" addressed in 
training. Remember, the person receiving the information 
must be the right "you." CL 

It is important to use the active voice as often as possible: 3 
"you should blade;" as opposed to the passive voice: "blading 

should be done by the operator." 

'In training, you show the right action to do a job, so 
information should be communicated in terms of action. Good 
training emphasizes the hows, and training information should 
be written in a "how-to" style. When communicating in the 
"how-to" style, be sure to place the "how-to's" in a logical 
order. Often, this order will be chronological; that is, what to 

do first, followed by what to do second, etc. Good training
supports the hows with whys. You should reword training 
resource information to emphasize why, as well as how, 

something should be done. 

Section 5.1.4, Resources Used, first paragraph 

AS IS 

For performance evaluation, 
you need to know what 
resources have been used 

manpower, equipment and 
materials. Provision for this 
reporting is included on the 
crew day card. 

REWORDED 

For performance evaluation, 
you need to know what 
resources have been used 
manpower, equipment and 
materials. The crew day card 
contains room for reporting 
these resources. 

During training, it would be good to actually point out to 
trainees the place where resource reporting appears on the 
crew day card. You could distribute a card to each trainee, or 
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you could make a slide of the card to project on a screen so 
everyone could see. 

When -adapting a ; training resource, determine- what 
training aids or supplemental materials you could use to help 
clarify the information you present. 

Section 5.1.4, Resources Used, second paragraphSect. 5 ,Section 

AS IS REWORDED 

It is not necessary to identify Our county requires a daily 
names soindividual employee names record of employee 

for reporting, as crew day we can document work as. 
cards are not generally used signments. Therefore, when, 
for payroll purposes. How- filling out the crew day card, 
ever, some counties record list each crew member's 
employee names each day to name. Count the number of 
document work assignments. men who worked and enter 
The required information the total number who worked 
simply is number of men and in the appropriate blank. 
total man-hours or man-days (During training, point out 
(usually to the nearest four the appropriate blank.) Also 
man-hours or one-half man- include the total number of 
day). man-hours worked. You can 

round this number to the 
nearest four man-hours. 

You must apply the information presented to the situation 
in your county. If you require employee names to document 
work assignments, training must explain that this is the case. 

If a training resource contains general information, make 
the general information specific enough to meet requirements 

130 

in your county or department. If alternative methods of 
performing an action are presented, you may need to select 
the one method that best meets your needs or the method that M 
has been established for your department's use, and then train 0. 
according to that particular method. 

5.1.4, Resources Used, third paragraph 

AS IS" REWORDED 

The use of specific pieces of You do not have to report on 
equipment need not be re- your crew day card the 
ported unless you intend to specific kinds of equipment 
use these reports for supple- you use. You need to report 
mentary equipment manage- only the classes of equipment 
ment evaluation. Ordinarily, you use. By reporting the 
reporting by classes of equip- classes, you help us deter
ment for determining equip- mine equipment rental rates. 
ment rental rates is ade- (Explain what these classes 
quate. are and the types of equip

ment that fall under each 
class.) 

Again, you need to apply the information to your own 
situation. If, in your county or department, you do not use 

equipment reports for management evaluation, explain this 
during training. 

When adapting resource information, be sure to explain 
unfamiliar terms in words with which your trainees are 
familiar. Also be sure to particularize general information by 
providing examples. For instance, if you mention "classes of 
equipment," give examples of different classes of equipment. 
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Section.5.1.4, Resources Used, fourth paragraph 

AS IS 

Only the major materials 
used need to be reported 
materials like premix, gravel,
liquid bituminous materials,
joint filler, etc. Insignificant 
items can be ignored, 

REWORDED 

Report on your crew day Qrd R 
only the major materials you 
use. Examples of major ma
terials are premix, gravel,liquid bituminous materials, 
joint filler. You do not need to 
record insignificant items,
such as nails, bolts, screws, 
survey stakes. 

As you adapt resource material, check to see if thestatements or instructions you prepare raise any questions.Do not make statements or give instructions that are not clear
enough to stand on their own. 

Anticipate what questions your presentation will raise, and 
answer them within your presentation. You can answer manyanticipated questions by giving examples. For instance, ifyou
make the statement, "insignificant items can be ignored," it islogical to anticipate that someone will ask, "what areinsignificant items?" Therefore, you should state, "ignoreinsignificant items such as nails, bolts, screws, survey
stakes." 

This exercise provides an example of how to adapt atraining resource and illustrates just some of the points tokeep in mind. In essence, when you adapt a training resource,
you convert the information into a presentation appropriate
for your trainees and the particular situation in your agency. 
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What it's All About 

You perform a very important job when you train another 

individual or a group of individuals. This guide provides some 
tips to help you become an effective trainer. Tips cover: 

9 Planning for training: ON YOUR MARK
9 Preparing for training: GET SET 

* Performing training: GO 

You can use these tips for training a group or an individual 
- at the job site, on a piece of equipment, in theiN •classroom-garage and when passing information along to 
crews, such as information contained in the NACE TrainingSeries. 

For related information to help you as a trainer, see the 
NACE Training Guide, How to Talk and Communicate at the 
Same Time. 

* How to Talk and Communicate at the Same Time is one 
guide in the NACE TrainingGuide Series. For information onthe NACE TrainingGuide Series, see order form, last page of 
this guide and Appendix A of the Handbook on Trainingfor 
Roal Departments. C-
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0 
gates together with its moisture 
content. A goodcrust is the product 
of a skilled grader operator exiercis-4
ing his best judgment in"blenidingthe available aggregates. 

The crust is nearly three inches follow'logical-order 

thick and too hard to economically,",,

break up with the blade. We will 
have to use a scarifier. 

The scarifier is an attachment to describe 

the grader. It has a variable number i. 

of slender metal teeth which 7are-

forced into the crust, and they act.like small-steel plows. 

How do you attach the scarifier to follow step-by-step or-the grader? der 

First you place the scarifier on 
the ground in front of the grader.
Drive the grader forward over the 
scarifier until the lift arms are 
directly below the lift mechanism. 
Raise the arms and pin or bolt theminto place. 

I'll demonstrate how. demonstrate'as wellas 
explain.-,. . .

Okay, John, why don't you ty "volve trainees...
attaching the scarifier to ecoach 
grader? Be careful not to pinch your
fingers and keep your foot out from 
under the teeth. 

16 

Very good. 

rRalph, why don't you give it a 
try? 

Thatsgd. 

-Your turn nowRod' 

Fine. 

Now, how do we use the scarifier 
to break the crust? - by forcing the 
scarifier teeth into and under the 
crust as you move the grader ahead. 

Now let's consider how much 
crust we need to break up; howlarge an area we're working in; how,
deep we should go. 

Keep in mind that we are 
reshaping a section of road with 
many deep, sharp-edged potholes, 
so you need to scarify the full depth 
of the potholes. 

What if we were working over on 
Lake Avenue and there were just afew, not very deep potholes? Would 
we do something different? What do 
you think, John? 

Yes, we could just blade the 
potholes without using a scarifier. 

17 

comemphasize theraingood 

points 

prod in logical order 

cover the point thor

oughly 

cover the point thor
oughly by applying the
particular situation to 
a different situation 
and anticipating pro
blems that might arise 
by doing so; involve 
trainees 
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Appraising Results Derived from a
 
Maintenance Training Program.
 
A. P. CUNLIFFE, Department of Highways, Ontario 

*THE quantity of salt used by the Department of Highways, Ontario, for snow and icecontrol increased from 1956 to 1966 by an average of 11 percent annually. The quantityof treated sandused during the sameperiod increased by 4.3 percent annually. Since thehighway mileage serviced by the Department has been increasing annually by an averageof 2.3 percent, it is evident that the increased use of salt is only partly due to the increased mileage. It is generally believed that the increased use of deicing materialshas resulted in an improved level of service on highways throughout the Province.
The Department's organization for winter maintenance is shown in Figure 1. Thereare 18 districts. In each district there are approximately four patrol supervisors reporting to the maintenance supervisor, five patrolmen (front line supervisors) reporting to each patrol supervisor, and twelve winter maintenance employees (snowplow

operators, etc.) directed by each patrolman or his counterpart night patrolman on thesecond and third work shifts. Most of the salt and treated sand used for snow and icecontrol is spread by hired truckers using Department spreaders mounted on their trucks.These personnel also work under the direction of the patrolman or his counterpart.
Late in the winter of 1965-66 a Province-wide survey was conducted during a majorsnowstorm and each district was required to submit data pertaining to salt usage duringand immediately after the storm, i.e., quantity of salt used, number of applications,and total mileage treated. This information was correlated and it was found that therate of application varied between 300 and 1200 lb per 2-lane mile. This divergenceoccurred not only among districts but also among characteristically similar patrols in
the same district. 
 There was evidence that poor control of the rate and frequency of 

225 
application were prime factors in the increased use of salt for snow and ice control.
Inasmuch as the annual bill for bulk salt had reached $4 million by 1966, 
 it wasobvious from the survey that effective control at the operations level, of the rate andfrequency of application, would result in considerable savings. Accordingly, prior tthe 1966-67 winter season,maintenance a uniform application rate was prescribedand all districts were instructed to calibrate their hydraulic spreaders to spread saltat this rate-450 lb per 2-lane mile. A truck speed of 20 mph was used in calibration.Simultaneously, a training program on the use' of salt for snow and ice control was de
veloped and presented in each district.


In 1965 the Department had retained the consulting firm of Roy Jorgensen and Associates to direct a research project to study its maintenance function. From this research a maintenance training group was organized to develop training materials aimed
at field personnel. 
 The first training program developed, "The Use of Salt for Snowand Ice Control," was conducted in the fall of 1966 and evaluated the following spring.
This paper describes the manner 
in which this training program was developed and administered, and the conclusions drawn from its evaluation. 

THE TRAINING PROGRAM 
It was suggested that an approach be adopted similar to the one effectively usedby

the Virginia Department of Highways in their program on snow and ice control. 
 Initially, 

Paper ipoinised biCommittee on Maintenance Pirsonnel ad pented at the 47th Annual'Meetina.
 

50 
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51 

it was necessary to determine the 
content and scope of the training 
program. Accordingly, a training 
committee was formed consisting of " o 1 
a district engineer, two district 0..dOff.) 

maintenance engineers, and two I 
maintenance supervisors, all with Ic,,.j. c 

considerable experience in mainte
nance operations. It was deter
mined that the progri.an, should 
cover the following five POMImain sub- S 
ject areas: 

1. Why salt is used for snow and 
ice control, I I 

2. When it should be used, lMPO okenr.e 
3. How much should be used, 
4. Where it should be placed on Figure 1. Winter maintenance organization. 

the road, and 
5. How it should be placed there. 

The next decision was who should be trained. It was determined arbitrarily that the 
training should be directed toward the following two groups: all field staff required to 
make decisions pertaining to winter maintenance operations, i.e., patrolmen and night 
patrolmen; and all hired truckers. Finally, decisions were necessary concerning the 
form the training program should take, and how and by whom It should be conducted. 

226w It was decided that

1. The major part of the program was to consist of an illustrated training aid in the 
form of a flip chart, 24 by 18 in. in size. 

2. The chart was to be prepared for district maintenance engineers and maintenance 
supervisors to use as a focal point of discussion at meetings attended by patrol super-: 
visors and patrolmen. 

3. The flip chart was to be issued to ,ll patrolmen so that they could train their 
night patrolmen and hired truckers. 

Implementation 

The flip chart was presented to the district maintenance engineers and maintenance 
supervisors at meetings held in each of the five Province regions to demonstrate its 
use as a training aid. Each district maintenance engineer was instructed to use the flip 
chart to train patrol supervisors and patrolmen; the patrolmen then trained their sub
ordinate staff. 

Preliminary Evaluation 

At the midpoint of the winter maintenance season a preliminary evaluation of the 
training program was made and each district was asked the following questions: 

1. How many meetings were held at which the flip chart was used as a training aid-, 
by the district maintenance engineer or maintenance supervisor? 

2. What were the minimum and maximum number of people in attendance at meetings? 
3. How many people received this training firsthand? 
4. Approximately how many patrol supervisors, patrolmen, equipment operators, 

manual workers, and hired truckers attended each meeting? 
5. How do you rate the flip chart as a training aid? Did it afford any real assistance 

in making your presentation? 
6. How did your staff react to this training program? To what degree did they ex

hibit interest or indifference? 

http:progri.an
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TABLE I 

SUMMARY Or INFORMATION PERTAINING TO TRINING MEZTING8 HELD IN EACH DISTRICT DUR[dO FALL 19" 

Total Clusifcatio al Ttose in Atendace 
Size of EmPIoyebTOW N10. VArlmbf -

Dist t of Mee is 

EmDiioytic Hld Meetings In Pattrol Patrolmen mhgl Equlpotd Manadl Hired Othrs
 

Attendace pvrs. Patrolmen Operators Works,. Truckers 

I 17 1 14to t 50 $ 6
 
2 220 17 101t3725 255 12 63
0 
3 397 14 10 to 36 321 a a24ll 41 6 

4 554 2t 1 to So 278 -1046- 12 102
 
5 341 11 a to 20 175-200
 
6 46? NA NA NA
 
7 31 3 2S to30 6 3 17 $8 4
 
1 412 2 51to10 15 1 3 10
 
9 2 S - 1 063 4 1 al2 So 22
 

0 76 2 21 21 V 2; 
22 227 1 .:502 4 56 is 2 25
 
23 too 6 .. 12old SO . 2 . 1oi's..4 '40 . .. .. '* ..,." 6
 
14 2126 : 232 123 12
22 928 2 90 2
 
26 12? 4 92 $1 01'9 ' - ' 5 762 ' " ' 4 5* 
17 289 2 27to44 71 4 16 6 ,, . 15 ,
 
1 263 20 4 to 1 61 5 13 39 7
 
10 232 13 7to 7 171 3 21. 77 55 12
 
20 167 5 2 to 11 30 5 19 3 3
 

MNertnotovalIole. 

A summary of the replies to questions 1, 2, 3, and 4 is given in Table 1. It is appar
ent that while some district maintenance engineers left the training of patrol staff and
 
hired truckers to their respective patrolmen, others trained considerable numbers of
 
equipment operators, manual workers and hired truckers themselves. Responses to
 
questions 5and 6 indicate that the majority of district maintenance engineers and main
tenance supervisors found the flip chart to be of considerable assistance in stimulating
 
active discussion and maintaining interest at training sessions.
 

TESTTHE POST-TRAINING 

Toward the end of the winter maintenance season a post-training test (see Appendix) 
was given to a representative sample of field personnel to ascertain the current level
 
of knowledge and to evaluate the training program, particularly the training aid. The
 
post-training test was designed to cover almost the entire content of the illustrated
 
training aid. A variety of techniques were used, e.g., true or false, multiple choice,
 
and written answer, and in several cases questions were formulated so that the correct
 
answer could come only from the training aid.
 

Implementation 

All districts were instructed to test three people on each patrol who were using salt
 
for snow and Ice control, the patrolman, a night patrolman, and a hired trucker. The
 
tests were given without forewarning and under supervision and only to those who had
 
been exposed to the training program. To minimize "examination jitters" the testee was
 
asked only to state his classification on the test paper-not his name.
 

When the testee handed in his test paper he was given a facsimile with correct an
swers, so that he could assess his own performance. It was believed that this would re
inforce him in subject areas where he had responded correctly and alert im in those
 
where he had responded either incompletely or incorrectly.
 

Marking 

Before the test papers were marked each answer was given a value according to its
 
relative importance. An attempt was made to mark with consistency, particularlywhere
 
it was necessary to interpret partially-correct answers.
 

COMPILATION AND EVALUATION OF RESULTS
 

The results for each district were compiled in two ways:
 

227 
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1. The total mark obtained by each testee TABLE 2 
was tabulated and grouped according tojob title. SUMMARY OF TOTAL MARXS OBTAINED IN 
The results for a typical district are given in POST-TRMOIN TEST BY 
Table 2. Patrolmen Night Patrolmen Hired Truckers 

2. The average mark obtained by each of the (19) (11) (14)
three groups was, for each question and part 84 78 77 
question, tabulated under the appropriate head- 1 72 72
lng as given in Table 3. :1 72 7078 69 69 

Following these analyses, the-average mark 6 863 
obtained by each of the three groups, and the 74 65 62 

73 59 SBnumber ineach, was tabulated for every district 73 40 51in the Province under the appropriate heading, 66 345 
662? 45as given in Table 4. 64 41 

To evaluate the training program in detail it 60 , 34
59 24was necessary to analyze the responses to each 5-, 

question and part question as made by the pa- 50 
48trolmen, night patrolmen, and hired truckers in 47 

each district, and in the Province as a whole. 43 
The degree of accuracy to which each group in 66 .5 86... 
each district answered was expressed as a per
centage and tabulated as in Table 3. Similarly, 
information for each group at the Provincial 
level was tabulated (Table 5).

These data were considered indicative of the current level of knowledge in each 
district. The test score of 75 percent was arbitrarily selected as being indicative of a 
satisfactory level of knowledge. It was thought that this information shows the effec
tiveness of the training program in each district. Evaluation of the data in Table 4 
shows that there was a spread of 30 percentage points between the lowest combined 
average mark of 61 percent in district 1 and the highest of 91 percent in district 6. 
The remaining districts were fairly evenly interspersed between these limits. There 

TABLE 3 
SUMMARY OF AVERAGE MARIO OBTAINED BY TESEES IN DISTRICT I FOR 

EACH QUESTION IN POST-TRAINING TEST 

Question Patrolmen Night Hired Combined Night Hired Combined 
Patrolmen Truckers Results Question Patr Ptrmen Truckers Rsult(1 ),. 1A1e (141 (44) (111 (14) . .- (44) 

628 '55 U 75 9 46 30 231 4, so8 m S so 55 o
 
10 05'- 186 02 63 ':73 64 66 1, 27 36 52'.

64 73 93 64 4? 62 43 55
58 64'. 64 61 100 100 79 ' 93:' 

3 A: all; -. 9 37' 55.6 1111,. .. 3036 to 344 $$'-s' '" " ' 20- 40 ' ' .s a1 ' 1 ! ' '14.
s)90 . ',., " ; "'.j0 ''. Q. ,' 84 -,.93 II .913 . 1, 

(It) 6s 60 79; 70.. ,- '.: , y.'..j 4 
.;,.'.i0-, 161. . 28 .. 

"(Wi 5 10 7''!' ' 64 . 70 79"' 79(iV) 63 70 93 74 64 70 36 65(b) 47 25 29 36 160 160o W 5. 
6 64 70 79 To 7 0o 57 472,be 90 93 71W~ ,~60..79.s ~ 1,7 .~" " '79"",_A003 0 93*,.1~. .63'~.* , 77.. ( *~. ' 4 007 

64 ' 7 6O8(
74 6 57 603 33s 44-
65' 41 43 63 1 70 so 49501 

so '70 .7 /t6'; .13. 39,S 36 29 35 
62 7) 71 77 '14 ' '6 59 71 74

23 ID 50 30 '15 (a), 3 55 43 6 
63 so 79 6 (b) 78 73 50 6 

a 74 s0 43 65 

7 
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TABLE 4 
SUMMARY OF AVERAGE MARKS OBTAINED IN POUT.TRA1NIo TESTi


TESTES IN EACH DISTRICT
 

PtomnNight 	 Hired 
i 	 Patrolmen Truckers Combined 

No. Mark NO. Mark No. Mark No. __ar k 
,J:	1' 19 6 I 11 59 14 56 44 61
 

a 1 Is 78 30 77 24 '75- 73 >7
-3 26 33 20 7971 78 77 -18
-'4. 	 +34 71 9 70 77' '.61. 120 +65

19 77 19 70 ..... 2 ' ,.711,' ++12I 91 9I ... "I .. . V '. ...... | 63 ' . +73. 

7i.8 .136; 77 '4 ~. .75.'. - 57.-: 77.S: . 4 69 9 83 - 1 8510 .18 , 75 26 67 'I,' 67 1; '70 
10 is 75 is11 13 82, I1 13~ 21 l6 '6'4 -1720,5 ' " T,,., 79 . .., 1 + 

" .111 :9. 6IS " 6195 5 811 43' 67
 
14 81 9 g0 ' 0 .1 1'r '. 3 :0 I
16' 9' *8+0 7. 77 .0 - 1.16 79',

17 16 91 29 so 5'8 ' 50 '
' 

.8 13 69 is 64 9 '65, 37 64
19 is s0 a 74 75_9 3 77
20 26 74 2 78 0 .. 25 74Total 303 70 ,' 306 76 238- 69 . 846,. 75 

was a greater disparity in the average marks of patrolmen, night patrolmen, and hired 
truckers in those districts with combined average marks at the low end of the scale,
than those at the high end. For example, district 1, with a combined average mark of 
61 percent, recorded average marks of 66, 59, and 56 percent for patrolmen, night pa-
trolmen and hired truckers, respectively, while district 17, with a combined average
mark of 90 percent, recorded comparable average marks of 91, 89, And 88 percent.

The combined average mark in any district was generally assumed to reflect the rela
tive effectiveness with which the training program had been conducted in that district. 

TABLE 5 
SUMMARY OF AVERAGE MARKS OBTAINED IN POST.TRAINING TEST BY

TESTEES IN THE PROVINCE AS A WHOLE 
.Question , PatrolmenPatrolm en ,, Patrolmen Truckers Results Q teson Patrolmen l ht H r om i e ...Night Hired Combined Night Hired Combined

(303)' atrolen Tckr R8s eo (303) Patrolmen Truckers i Results,(305) (238) (646) (305), (S). (646)
 
, 95 
 50 +91 -. .91 9 53 ;'40 '- , 5' 

76 10 91 97 IS. 1932 54 4 72 0 A6 35. " I'96 '92 86" 92 $6a 94 7"9T' 
63 62 73 9. ' 97 ,9
 

3 93 93 
 92 92 	 70 72 61 68
45 46 35 424 73 66 58 IS 54 62 55 58
 

5 (a) (l 95 98 9 97 Ii 
 97 9 95 so(UI) 91 89 90 90 568 44 35(11) 22 23 12 20 	 N 91 aI 69(iv) 83 91 a H 	 91 67 79 so
(b) 52 53 43 s0 99 99 93 97
 

a' '17 93. .83 . S7 61 61 77
 
,92, 03 91 
 9"329of ~95 	 930 93': , 95-- 90 94 90 90740 of 90 3 	 57 89

'93 90 52 B3 
67 63 01-'. + ,i,4 " , '. 7 63 38 57"1 70 • H 66H, 70
g8 64 13 53 5.1 57 5 
91 90 62 89 14 9 64 77 54
71 74 2 70 Is (a) 76 57 ST S7 
91 87 a IS (b) 75 72 60 TO 

S 78 71 4 73 

2 

7 
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This assumption appeared even more valid So
 
after comparing the average marks oh
tained by the patrolmen, night patrolmen, w
 
and hired truckers in those same districts.
 

CONCLUSIONS 
2

1. The training prog.!qm was consid
ered successful in that almost 60 percent 10
 
of the participants scored at least 75 per
cent on the post-training test. A summary
of the total marks obtained by each testee 3 0 so 6o o o 0oo
is shown in form a frequency- ,Tfrftmwopthe of Cocc 

distribution chart in Figure 2. It was felt Figure 2. Summary of total marks obtained In 
that a greater degree of success would post-training test. 
have been attained if more specific direc
tion had been given to districts as to how 
the program was to be" administered, by
whom, and to whom; and if the program had included more follow-up.

2. The post-training test was not in all cases administered by the districts in the 
manner requested. This cast some doubt on the validity of some of the results. It is
important that a post-training test be administered under strictly controlled conditions 
to a sufficiently large, representative sample of the population.

3. Evaluation of the training program would have been somewhat more meaningful
had the level of knowledge prior to training been known. Administration of a pre-train
ing test, similar in content to the post-training test, to a representative sample of the
personnel to be trained would have provided a sound basis for measuring the effect of 
the training program.

4. Where questions contained in the post-training test had been poorly answered by 
a large percentage of the total testees, some difficulty was experienced in ascertaining
whether the deficiency lay in the training program or in the specific test question. This 
emphasizes the necessity of field-testing tie training (or testing) materials before dis
tribution, to insure that the personnel to whom they are directed fully understand the 
content. 

5. No attempt was made to determine the effect of the training program on field per
formance. However, the following observations were made: some districts were of
the opinion that the training program resulted in the improved use of salt and an over
all reduction in its use. Other districts felt that the emphasis placed on salt in the
training program had encouraged some patrolmen to use salt where they had previously
used treated sand. This resulted in increased salt consumption, but to what extent this 
was offset by a decrease in the use of treated sand is not known. In comparison with
previous years there was a leveling-off in salt consumption even though the winter main
tenance season in question was thought to be worse than usual. 
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S. a) Describe where -n the Pavement (right.leto nr)ya 

Trckr 
0ta5 

1) stra ight se tim of roadZ) cwveto thel.a super elevated (ba-nked) 
CT RRIGHT E. 

1. 1 1 Intheblasks. 
h..4) 

The standad rafte of application for oaklto 45" lb. per2 laue mile of road. 

To salt 6 muessf4 la, highway, you would aspect to use 5 
of salt. at the standard rate of application. 

lb. 

b) 

3) curve to the right, super elevated CENTRJ. 
cur" to the right. not super elevated CENTRt 

State one rule to say where on the pavement salt should be spread.
whether on a curve or on a straight section of road. 

ON T4L HIGHLUST POINT OF THE PAVEMENT 

. Fill In the blaaks. 

A truck haa been calibrated to spread salt ema 2 lane highway at the 
standard rate of epplicatlo. The speed posted an the dashboard IsF 
18 n%.p.h. .s 
How much salt would i spread per mile of driving at the following
speeds? 

6. Against the temperatures listed, wrrite down whether you feel the 
temperature is good. fair. or poor. for salting operations assuming 
all other conditions to be favourable. 

r F tallt To 4O000 180 F GOOD 

.70 F POCL. r F AIIL 

9 m.p.h. 

18 m.p.h.
36 m.p.. 

900 
0 

22# 

lb. 
_lb. 

lb. 

per mile 
per mile 
per mile. 

Z9 F 

.00 F 

GOOD 

rAll TO POOIL 

i 
° 

F 
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-80001 

3. Cross out the incorrect answers. 
lz 

° FAIR -zs F POOL 

Driving faster than the posted speed will ,an 

less saft spread per mile 

. 7.- .At450 lb. per 2 lane mile. how many miles of Z lane pavement would 
" you expect to salt with a S ton load of salt? 

MILES ArPPOX. 

4. Circle the correct answer. 

U you were given the choice of spreading salt in 
widths, which sme would you choose? 

4- . 71 . i, 

ay of the following 

S. Why is It important to spread salt early in a storm? 
INSNOWO~~4THAT "OINE WILL.FOILIM UMOCrLr THIfS6J; 
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9. Why is it important to spread salt early in the day? 

'ToTAKE ADVAKTAGE. Or TE S1M. TAMC AND 
HIGHRDYTMTEPEEYUEES.WHIH IAEE0"416m111 P~lraImE Tgov tATUiMS, W14 4kJtE-. 

SALT WOLIC S TTEkL 
1o. Answer yes or 'no' to indicate whether you would or would not use 

salt given the following conditions. If you ar" in doubt, or feel you 
would need more information, leave blank.J 

11. Mark true or fae. 

. - I116 

Tu06 False 

Q Soft works better at higher temnperatures. 

asik an Ice, work$ at tmperatrebelow O.12 , ...J m 

[] Traffic has very little effect on how well salt works. 

Weather 
= 

Time sTemp-
st_____ature 

Forecat Road 
Condition 

Answer n [ The reason for salting early in the day is to take 
advantage of lower traffic volumes. 

Started 
Snowing 

Clear 

Cloudy 

It a. . 230 

6 a. m. CO 
Clear 

4 p.m. 100 
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continuous 
snow, 
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temperature 
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y 
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Ice and snow 
patches. 

Pavement drySeew blo 
across wre 

YES 

y 

NO 

2_ 
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:1 

-
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*: 
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When snow is blowing off the road and is not sticking. 
ttle use of salt may cause the snow to stick to the 
pavement. 

Once salt has combined with the snow to form brine. 
it will not re-freeze even though the temperature 

goes down. 

As leng as the temperature is warm enough, the saltwill work, no matter what the other weather conditions
like (sun. wind. etc.). 

Sunny S p. m. Ida Clear iy NO.. 
21 E3 You should never have a plow operating immediately 

behind a salt truck. 

Overcast 9 a. n. ZS0 Sow Z of snow NO 0J (] You should never have 
lately behind a plow. 

a salt truck operating immed-

Sunny I0 a. m. zap Isear , S007Wpack,-covered N OAfter a snow storm has started, it is better to let 

snow accumulate to at least i" before salting. 

______________ ____________ _3 _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ a 
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12. 	 Deecribe whet io meant by "a brine sandwich".
 

AY SAL.T#NG FAIRY #4 "Tmi &TOIM A LAYEIL OGi
 
SlIN. IS aIICI4ILD EIwl THE .4soWAND TUE 

PAVEM EN 'T 
13. At 250 r. how long do you think should be allowed between salting and
 

plowing to allow the salt time to work?
 

A 	 IPiNJIMUP OF /A HOUM. 

14. 	 233One of the three things that affects the rate per mile that salt is spread 
with a hydraulic sander is the speed of the truck. What are the other 
two? 

i. GATE OPENING z. MYDNAULIC SANDERl 

MOTOIL SPID 
IS. a) 	 Where would you set the gate opening on a hydraulic sander for
 

salting operations?
 

AT THC PILOpEOL SCTTNG FO. SALTIN4. M&IKED OM 
TRUC. DASNOAI0 ORl ON THr S..NbrIL Sy 

b) 	 At what throttle setting do you run the motor on the hydraulic
 
sander!
 

FULL TIIOTTLIL 



Project Correspondents P. A. Allsopp (Guyana), P. A. Caballero (Philippines), R. Diwiryo (Indonesia), 
234 	 G.E. Otobo (Nigeria), and L. R. Soares (Brazil) talk with Kermit L. Bergstralh, chairman of the Project 

Steering Committee for Transportation Technology Support for Developing Countries, at the Second 
International Conference on Low-Volume Roads, Ames, Iowa, U.S.A. 
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SELECTED TEXT REFERENCES 

References I
 
PROFESSIONAL TRAINING OF ROAD MAINTENANCE' 

PERSONNEL 


Neubauer, H.3. Bonn, Federal Republic of Germanyt 
Federal Ministry of Transport; 1977; 40 p. (Pan African 
Conference on Highway Maintenance and Rehabilita-
tlon, Ghana, November 1977). 

Order from: Transport and Road Research Laboratory, 
Overseas Unit, Crowthorne, Berkshire RGI I 6AU, U.K. 

This paper defines the training required for three 
personnel levels: top management, middle manage-
ment and supervisory staff, and skilled labor. The 
personnel structure applicable to road maintenance 
services In African countries Is described, and the 
selection of skilled personnel to be trained for higher 
qualified posts as well as the number and qualifica-
tions of the personnel required are discussed. The 
planning of training projects, current and future 
personnel needs analysis, preparation of training 
projects, selection of Instructors, training project 
administration, training models (school training, on-
the-job training, and long- and short-term training) 
are covered. The problems encountered In technology 
transfer, such as the provision of counterparts, 
Insufficient planning and preparation, and the Inte-
gration of newly trained personnel Into the adminis-
tration, are also discussed. The possibilities of Inter-
African cooperation in training are considered. 
Tables are appended that present data on personnel 
structure of road maintenance services, training 
courses, factors conditioning the analysis of needs In 
road maintenance personnel, elements of training 
projects, subjects of instruction, planning training 
projects, and cost-benefit analysis. 

Reference 2 
ROAD MAINTENANCE TRAINING-THE WORK OF A 
SPECIALIST ORGANIZATION 

Hamilton, 1. 1977; 30 p. (Pan African Conference on 
Highway Maintenance and Rehabilitation, Ghana, No-' 
vember 1977). 

Order from: Transport and Road Research Laboratory, 
Overseas Unit, Crowthorne, Berkshire RG I 6AU, U.K. 

A specialist organization, Organization for Rehablll-
tation through Training (ORT), discusses its experl-
ences and gives details of projects In road mainte-
nance training In Africa. ORT, which was headquar-
tered in Gevena, Switzerland, Is now located in 
London, England. The general approach to such 
projects from Initial survey through implementation 
to evaluation Is outlined. Training programs (In-
volving training centers and training production units) 
in Zaire, Chad, Tanzania and Nigeria are briefly 
summarized. Each program begins with a survey of 
the country's educational and training institutions, 
productive manpower available and the organization 
of the roads department. Labor needs are then 
related to the available labor, and a final report 
containing details of a plan of operations (including 
timetables, logistics, and budget) is prepared. This 
program will become the basis for a contract to 
Implement the training effort. Evaluation Is a 

continuous element In all training projects and prog
ress indicators are built Into all phases and steps of
 
the program. This Includes evaluation of trainees as
 
well as local professlonal managers and potential
 
tranees
 

Reference 3 
PkINCIPAL FINDINGS OF TRAINING RESEARCH 

Bergstralh, Kermit L. Gaithersburg, Maryland. 1978; 
14 p. (presented at the Michigan Management Seminar, 
1978). 

Not Avalable. 

This discussion of the training of large decentralized
 
forces notes that only two training approaches have
 
potential for consistent success: (a) train the super
visors and then train their employees; and (b) train
 
the employees directly using special instructors.
 
Eight training techniques that permit courses to be
 
prepackaged for operating supervisors are Identified. 
The training function consists of three main activi
ties: methods and management system development; 
course design and production (performed by training 
specialists); and training implementation. The paper 
notes that supervisors make good instructors if the 
role Is well defined, if instructor material is provided 
and If Instructional training is provided. Costs of 
training (fixed costs, valuable costs) are considered, 
as well as benefit-cost relationships. Training must 
be supported by operating officials. Operating 
support is lost unless training pays off in terms of 
improved employee performance. Support. is In
creased If operating divisions retain full control of 
work methods and management systems, and if those 
methods and systems are the bases of training. 237,' 

Reference 4 
TRAINING SUPPORT SERVICES 

Direktorat 3enderal Bina Marga. 3akartas Indoneslai 
December 1975; variable paging (Government of Indone
ala; Final Report). 

Not available. 

The design of the Bina Marga training program and its
 
organization are detailed, and the management prin
clples on which It Is based are defined. The details
 
are given of the four major elements of the program:
 
work methods, course production, training implemen
tation, and program management. Training staff
 
development is also covered. Bina Marga develops
 
work methods and workmanship requirements for
 
nationwide application through a technical panel
 
representing operating directorates. The Central
 
Training Unit produces training pcograms and courses.
 
These courses are designed to meet individual vara
tions in training needs and to permit supervisors to
 
train full crews before undertaking such projects as
 
excavation and embankment or asphalt surfacing. A
 
library of training courses, Instructors' guides, and
 
supporting materials has been established in provin
cial public works departments; training implementa
tion techniques have been developed; and provincial
 
training officers have been Instructel in their use. A
 
system for mana"g the total program has been
 
developed. The total manpower requirements for
 
highway maintenance, rehabilitation, upg-ading and
 
construction work loads .hive beun estimatei. Stan
dard engineering practices developed In other coun
tries and training courses available from other high
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way agencies were used As guides for developing work 
methods. 

Reference 5 
METHODS EMPLOYED IN CONDUCTING A TRAINING 
NEEDS STUDY IN A MAINTENANCE DIVISION OF A 
STATE HIGHWAY DEPARTMENT 

Bergstralh, Kermit L. Maintenance Management 19671 
7 Reports. Washington, OC: Highway Research Board;
1967; pp. 24-43. (Highway Research Record Num-
ber 241). 

Order from: University Microfilms International,
300 North Zeeb Road, Ann Arbor, MI 48106. 

Valid measures of training needs are made for current 
and potential maintenance supervisors. They reveal 
the most urgent needs and the best course content 
and form for training. Maintenance subject matter 
experts and experts in study techniques work as a 
team to accomplish the following: (a) ascertain the 
status of the total supervisory force on factors that 
affect learning by using employer records to find age,
education, experience, and geographic distribution 
factors; (b)break down the tasks of each maintenance 
job and list them in job element statements to reveal 
the knowledge, skills, and abL'ties (KSA) needed to do 
the job, which are then comoined Into KSA state-
ments; (c)measure how well a random sample of 
supervisors possesses the knowledge, skills, and abill
ties needed in their jobs (KSA-based written tests, 
performance tests, and supervisory appraisals are 
used and results are projected statewide to find the 
total number needing training on that KSA); and 
(d)measure the sample supervisors for their capacity 
to learn by using a standard test and using question-
naires, and Interviews to see If they are willing and 
have time to take training. This report Is part of a 
collection of seven reports that describe techniques
applied to the management of the highway mainte-
nance function as well as training, particularly the 
definition of training needs in connection with main-
tenance, and ways In which these needs are being 
satisfied. The other reports in the publication are as 
follows: Planning and Programming Highway Mainte-
nance; Highway Maintenance Service Levels; An 
Approach to Performance Rating; Guidelines for 
Manpower Training as Developed by the Human 
Resources Research Office of the George Washington 
University; Teaching Methods Employed In a Mainte-
nance Personnel Training Program; and Appraising 
Results Derived from a Maintenance Training Pro-
gram (see Selected Text Reference 9). 

Reference 6 
MANAGING HIGHWAY MAINTENANCE IN VIRGINIA 

Jorgensen (Roy) and Associates. Gaithersburg, Mary-
landt Commonwealth of Virginia Department of High-
ways and Transportation. December 1966; 150 p. and 
appendixes (Virginia Maintenance Study 1963-1966 
Part IV of the Final Report). (Report # PB-175 811). 

Order from: National Technical Information Service, 
5285 Port Royal Road, Springfield, Virginia 22151. 

This report covers the final phase of a study In which 
a maintenance management system and related 
training materials were developed. The report Is 
presented In three sections that cover the system
that was developed, the Improvement of maintenance 
performance, and the development of training mate-
rials, respectively. Section A recommends policies 

and procedures and covers the development of 
performance standards, planning and programming 
maintenance work, and performance reporting. It 
also provides direct comparison between actual work 
performance and objectives. Section B lays out a 
pattern of management activity according to organi
zational levels and dlffarent types of operations that 
will result In significantly Improved performance.
The areas covered Include management actions, the 
processes of controlling work performance, and an 
evaluation of the results of pilot testing the mainte
nance management system. Section C describes the 
policies and procedures followed In developing and 
using training materials related specifically to the 
causes of poor performance. The determination of 
training needs Is covered and the relationship of the 
Personnel Divsion's training section to operating
positions is discussed. 

Reference 7 
HANDBOOK ON TRAINING FOR ROAD DEPART-
MENTS
 

Glassman, Marlene. Washington, DC: National Assocl
ation of Counties, Research Foundation; 1974; 142 p.
(National Association of County Engineers, Training 
Guide Series). 

Order from: National Associa, an of Counties, 
1735 New York Avenue, N.W., Washington, DC 20006. 

Information useful in training foremen and crews, 
Including Information about available training materi
al, Is presented In this handbook. The first section 
considers and benefits of training. The second 
section emphasizes the preliminary aspects to be 
considered before the start of training, namely the 
determination of training needs, the persons to be 
trained, and training priorities. The economics of 
training is considered In the third section. The kind 
of training, the length of course and the number of 
personnel will Influence the costs of training. Sched
uling of training is considered In section four. 
Training should be a part of the department's program
and scheduled from year to year. The fifth section 
considers which kind of training to use and when. 
Training In blading Is used as an illustrative example. 
Section six discusses the adaptation of training 
programs and materials from various sources by the 
county road departments. Inventories of training 
programs are useful in deciding on the best kind of 
training for individual needs. Section seven provides 
Information on how to get the training done, discusses 
potential trainees within the highway department
staff, and suggests outside resources. The evaluation 
of training Is discussed in the eighth section. Im
provement In the following arerAs indicates accom
pllhment: safety record, employee morale, produc
tivity, and the department's Image. Designed as a 
companion to this handbook is the booklet, Trainer's 
G:'lde (see Selected Text Reference 8)which provides
guldance on the training of foremen and crews. 

Reference 8 
TRAINER'S GUIDE 

Glassman, Marlene. Washington, DC: National Associ
ation of Counties, Research Foundation; 1974; 22 p.
(National Association of County Engineers, TiainIng
Guide Series). 

Order from: National Association of Counties,
1735 New York Avenue, N.W.,.Wahnlngton, DC 20006. 



Information on training foremen and crews Is pro-
vided for professional trainers (on the preparation of
training programs and on the presentation of training
sessions) as well as for supervisors training their own 
crews. 'The first section of the handsook deals with
advance planning for the training, the second section,
the preparation for the training; and the last, the
training Itself. This handbook Is designed as a
companion to the Handbook on Training for Road
Departments (see Selected Text Reference 7). 

Reference 9 
/.PPRAISING RESULTS DERIVED FROM A MAINTE-
NANCE TRAINI.NG PROGRAM 

CunlIffe, A.P. Maintenance Management 19671 7Re-
ports. Washington, DC: Highway Research Board;
1968; pp. 50-58 (Highway Research Record Num-
ber 241). 

Order from: University Microfilms International,
300 North Zeeb Road, Ann Arbor, Michigan 48106. 

The manner in which a training program In the use of
salt for snow and Ice control was developed and 
administered, and the conclusions drawn from Itsevaluation are reported. A major part of the program
consisted of an Illustrated training aid In the form of a flip chart. A preliminary evaluation of the training 
program was made at the midpoint of the winter 
maintenance season and a post-training test was 
administered at the end of the season. The results were compiled and analyzed. Sample pages from the
post-training test are presented In an appendix. This 
report Is part of a collection of seven reports thatdescribe techniques applied to the management of the
highway maintenance function as well as training,
particularly the definition of training needs in
nection with maintenance, and 

con-
ways in which these

needs are being satisfied. The other reports In the
publication are as follows: Planning and Program-
ming Highway Maintenance; Highway Maintenance
Service Levels; An Approach to Performance Rating;
Guidelines for Manpower Training Developed byas 
the Human Resources Research Office of the George
Washington University; Methods Employed In Con-
ducting a Training Needs Study In a Maintenance 
Division of a State Highway Department (see Se-
lected Text Reference 5); and Teaching Methods 
Employed In a Maintenance Personnel Training Pro-
gram. 

ADDITIONAL REFERENCES 

Reference 10 
DEVELOPMENT OF MANAGEMENT CAPABILITY 

Highway Research Board. Washington, DC: 1972; 50 p.
(NCHRP Synthesis of Highway Practice 11. 

Order fromt Transportation Research Board, Publ-
cations Office, 2101 Constitution Avenue, N.W.,Washington, DC 20418. 

Addressed to administrators of highway engineering
organizations, highway personnel managers, and thoseresponsible for training and development programs,
this repcrt offers Infri,maton on policies and prac-
tices affecting training practices, recruiting, manpower development, and trends In public personnel
administration. In a state highway organization,
management capability is required for many posi-
tions. There Is a relationship between knowledge and 

management capability, and thoie desiring to acuilre
managerial competence In engineering organizations 
can begin by acquiring a knowledge of management.
The key elements of the manager development
system are Identification of development needs,
establishment of development objectives, planning
and programming development activities, Implemen
tation, and evaluation. The commitment that Is 
essential to the success of any development program
Is that the program be made a function of every 
manager in the organization. The responsibilities of
each manager throughout the organization should
include the coaching of his subordinates, an under
standing of his own development needs, and re
sponding to the coaching assistance from his super
visors. Planning for formal training efforts is 
Important and should consider the subjects to becovered, trainer resources, training sites and training
methods. College gFaduates joining the organization
must be trained In management capability. The
training must provide a selective blend of theoretical 
with empirical, practical experience. 

Reference 1 
TRAINING GUIDE AND CATALOG 

U.S. Department of Transportation, Federal Highway

Administration, Office of Research and Development,

Implementation Division. Washington, 
 DC: 3anuary

1973, 31 p. (Managing Highway Maintenance) (Report

#PB-224 407/7). 

Order from: National Technical Information Service,

5285 Port Royal Road, Springfield, Virginia 22151.
 

This guide, Intended for use by highway department
officials, maintenance engineers and training offl-

cers, consists of three sections. The first describes

the design features of the training materials--the
 
course content, levels of Instruction, training ap
proaches, and instructor training materials. The

second contains a training unit catalog with brief
descriptions of the model training units. The catalog

Is organized by unit and management level. The first

series of units covers the characteristics and prob
lems of maintenance management. The second series
establishes a framework for making decisions for
 
planning and controlling work. The third series

Identifies the decisions and tasks required to plan and
 
schedule work. The fourth series covers the concepts

and techniques of effective work control. 
 The last
 
unit gives a comprehensive overview of management

systems. The third section of the book covers the
 
management of training, the prerequisites of effective training, who should take training, how training

should be conducted, how training should be modified,
and how training should be used In small agencies.
 

Reference 12
NOTES ON THE METHODOLOGY OF THE WRrIM1NG 
AND PRESENTATION OF MANUALS 

Brunschwlg, G.; George, A.; Mattel, 0. 19771 23 p.
(Pan African Conference on Highway Maintenance and
Rehabilitation, Ghana, Nov'-ber 1977). 

Order from: Transport and Road Research Laboratory,
Overseas Unit, Crowthorne, Berkshire RG ),I 6AU, U.K. 

These notes provlde guidance on the principles of

manual writing for engineers, technicians and workers
 
in an African road department. The Notes discuss

who should write such manuals. The writers of
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manual should consider the public for whom the 
manls are written and define it as precisely as 
possible. A plan must be adopted regarding the 
nature of the work; should It be a textbook, guide, or 
a collection of manuals? A collection of manuals is 
sometimes preferable, with each manual devoted to a 
particular aspect but forming a whole, usable series 
without too many cross references, and with some 
repetitions from one manual to another. The Notes 
also comment on the style to be used and the 
presentation of the work. The importance of Ilustra
tions, even simple explanatory drawings, is stressed. 
Examples are given of noteworthy illustrations. The 
circulation of manuals and the use of programmed
teaching are briefly discussed. 

Reference 13 
THE GEAR BOOK: AN INTRODUCTION TO GEARS 

Bakke, 3ohn. Peoria, Illinois: Caterpillar Tracto.r 
Company; 1968 and 1976; 73 p. 

Order from: the nearest local office of the Caterpillar
Tractor Company. 

This text is an example of a training manual with 
numerous Illustrations. It Is designed for apprentice 
servicemen to acquaint them with the many types of 
gears used In Caterpillar vehicles and to help them 
understand how gears perform specific functions. 
Full page illustrations allow the reader to identify the 
parts described In the text and relate them to the 
manual. 

240 Reference 14 
HYDRAULICS AN INTRODUCTORY PROGRAMMED 
INSTRUCTION TRAINING COURSE 

Caterpillar Tractor Company. Peoria, Illinois: no date. 
34 p. (Form JE001407). 

Order from: The nearest local office of the Caterpillar 
Tractor Company'. 

This text provides an example of a programmed self-
Instruction training manual. The Information Is 
presented in steps called frames. While reading the 
material In each frame, one Is occasionally required 
to answer questions based on that material. 

Reference 15 
BRIDGE INSPECTOR'S TRAINING MANUAL 70 

U.S. Department of Transportation, Federal Highway; 
Administration. WashIngton, DC: Corrected Reprint 
1979; variable paging. 

Order from: Superintendent of Documents, U.S. Gov
ernment Printing Office, Washington, DC 20402. 

This manual provides guidelines for the training of 
bridge inspectors and Is a guide both for Instruction 
and for the conduct of bridge inspections. The 
manual outlines the primary duties of the bridge
inspector, the essential requirements for the training 
of bridge inspectors, and the prerequisite qualLfica
tions for Individuals selected for such training. A 
simplified classification of bridge types and a rudi
mentary explanation of simple mechanics are pro
vided. The planning of a bridge inspection operation 
and the use of an Inspection field book are explained, 
and the methodology and the procedural sequence to 
be followed In conducting a bridge inspection are 
described. The characteristics and weaknesses of the 
major construction materials are covered, and the 
nature and causes of foundation movements and the 
effects on bridges are explained. Typical structural 
deficiencies are covered in some detail. The methods 
of reporting Inspection results and making recommen
dations are briefly discussed. The manual also 
contains a glossary of commonly used bridge engi
neering and Inspection terms and a short bibliography. 



Index 
The following index is an alphabetical list of 
subject terms, names of people, and names of 
organizations that appear in one or another of 
the previous parts of this compendium, i.e., in 
the overview, selected texts, or bibliography.
The subject terms listed are those that are most 
basic to the understanding of the topic of the 
compendium. 

Subject terms that are not proper nouns are 
shown in lower case. Personal names that are 
listed generally represent the authors of selected 
texts and other references given inthe 

Indice 
El siguiente fndice es una lista alfabdtica del vo-
cablo del tema, nombres de personas, y nom-
bres de organizaciones que aparecen en una u 
otra de las partes previas de este compendio, 
es decir, en la vista general, textos selecciona-
dos, o bibliografla. Los vocablos del tema que 
aparecen en el fndice son aquellos que son ne-
cesarios para el entendimiento de la materia del 
compendio.

Los vocablos del tema que no son nombres 
propios aparecen en letras minilsculas. Los 
nombres personales que apar~cen representan 
los autores de los textos seleccionados y otras 
referencias dadas en la bibliograffa, pero tam-
bi6n pueden representar apersonas que de otra 
manera estdn conectadas a los temas del com-
pendio. Los nombres personales aparecen con 
el apellido seguido por las iniclales. Las organi-

Index 
Cet index se compose d'une liste alphab6tique 
de mots-cl~s, noms d'auteurs, et noms d'organi-
sations qui paraissent dans une section ou une 
autre de ce recueil, c'est Adire dans I'expos6,
les textes choisis, ou la bibliographie. Les 
mots-cl6s sont ceux qui sont le plus 6lmen-
taires Ala compr6hension de ce recueil. 

Les mots-cl6s qui ne sont pas des noms pro-
pres sont imprimes en minuscules. Les noms 
propres cit6s sont les noms des auteurs des tex-
tes choisis ou de textes de r~ference cites dans 

bibliography, but they also represent people
who are otherwise identified with the 
compendium subjects. Personal names are 
listed as surname followed by initials. 
Organizations listed are those that have 
produced information on the topic of the 
compendium and that continue to be a source of 
information on the topic. For this reason, postal
addresses are given for each organization listed. 

Numbers that follow a subject term, personal 
name, or organization name are the page
numbers of this compendium on which the term 

zaciones nombradas son las que han producido 
informaci6n sobre la materia del compendio y 
que siguen siendo fuentes de informaci6n sobre 
la materia. Por esta raz6n se dan las direcciones 
postales de cada organizaci6n que aparece en 
el Mrdice. 

Los nOmeros que siguen a un vocablo del 
tema, nombre personal, o nombre de organiza
ci6n son los nimeros de p~gina del compendio
donde el vocablo o nombre aparecen. Los nO
meros romanos se refieren a las pAginas en la 
vista general, los nimeros ardbigos se refieren a 
piginas en los textos seleccionados, y los nO
meros de referencia (por ejemplo, Ref. 5) indi
can referencias en la bibliograffa. 

Algunos vocablos del tema y nombres de or
ganizaciones estdn seguidos por la palabra see. 
En tales casos los n~meros de p.gina del com, 

la bibliographie, ou alors les noms d'experts en 
la matibre de ce recueil. Le nom de famille est 
suivi des initiales des prenoms. Les organisa
tions cities sont celles qui ont fait des recher
ches sur le .i'Jjet de ce recueil et qui continue
ront A6tre une source de documentation. Les 
adresses de toutes ces organisations sont inclu
ses. 

Le num~ro qui suit chaque mot-cl6, nom d'au
teur, ou nom d'organisation est le numero de la 
page oO ce nom ou mot-cl6 parait. Les numeros 
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or name appears. Roman numerals refer to urider the alternative term or name that follows 
pages in the overview, Arabic numerals refer to the word see. Some subject terms and 
pages in the selected texts, and reference organization names are followed by the words 
numbers (e.g., Ref. 5) referto references in the see also. In such cases, relevant references 
bibliography, should be sought among the page numbers 

Some subject terms and organization names listed under the terms that follow the words see 
are followed by the word see. In such cases, the also. 
compendium page numbers should be sought The foregoing explanation is illustrated below. 

pendio se encontrar~n bajo el t6rmino o nombre trar~n entre los nimeros de pdgina indicados 
alternativo que sigue a la palabra see. Algunos bajo los t6rminos que siguen a las palabras see 
vocablos del tema y nombres de organizaciones also. 
estdn seguidos por las palabras see also. En La explicaci6n anterior est. subsiguiente
tales casos las referencias pertinentes se encon- mente ilustrada. 

6crits en chiffres romains se rapportent aux pa- m6ro des pages du recueil se trouvera aprbs le 
ges de I'expos6 et les num6ros 6crits en chiffres mot-cl ou le nom d'organisation qui suit le 
arabes se rapportent aux pages des textes terme see. D'autres mots-clds ou noms d'orga
choisis. Les num6ros de reference (par exem- nisations sont suivis des mots see also. Dans ce 
pie, Ref. 5) indiquent les num~ros des r~f6- ces, leurs r6f~rences se trouveront cities apr~s 
rences de la bibliographie. ls mots-cl6s qui suivent la notation see also. 

Certains mots-cles et noms d'organisations Ces explications sont illustr6es ci-dessous. 
sont suivis du terme see. Dans ces cas, le nu-

Illustration (from Comp. 1) Ilustracl6n (del Comp. 1) Illustration (du Recueil 1) 

Selected Text page numbers Subject term and see also terms 
Nfimeros do piuina en losT. Vocablo del tema y trminos see also 

Selecconadoi (var tamblin) 
Numros des pages des Textes Choiss Mot-cli et see also 

Organization name and address montalnous terrain (see also degree of curvature; 
Nombre y direcci6n do Inorganizaei6n design speed; maxim-umgradient; radius of curva-
Nom at adrese de I'organisation ture shoulder width): 11, 17,,34, 35, 33, 173, 175, 

217, 234, 238 

National Association of Australian State Road Author-
Overview pae numbers and Ities(P.O. Box 3141, Br.lcield Hi, N.SW. 2000, 

reference number Australa): 
Nfimero do pigina en InVista publications, xxUl, Ref. 83,Ref. 9 

General y ndmros de referenia 
Num ro des pages do I'Expose at no-passing markings and signs: 31, 95, 132 

numfiros des r"ftrences 

non-passin sight distance, see stopping sight ditance 

L'4Ref.3.OdlerrSubject term and see term 
Vocablo 491 temna y thrmino va '0lsy C.Ht 231, 233, 234, 239, 240, 241, 242, Ref. 14 
Motcli at See 

Sadcted Text page numbers nd refeence 
/ •nunfer 

Numroo do p~line en e Textos 
Personal names Slecclonadas y nmer do reerenda 
Nombres pernalm Numros des pages des Textee Cohiss at 
Nome propres numlro des 04m 



adult education: 69, 70 


American Association of Sta~e Highvay and Transporta-

tion Officials (AASHTO) (444 North Capitol Street,

N.W., Suite 225, Washington, DC 20001): 93, 102 


American Society for Testing and Materials (1916 Race 

Street, Philadelphia, Pennsylvania 19103): 93. 102
 

asphalt cracks: 99!-101 


audio-visual courses: 105, 107
 

Bakke, John: Ref. 13
 
base repair: 136-137, 138-139
 

BCEOM, see Bureau Central pour les Equlpemnents 

d Outre-Mer 


Bergstralh, Kermit L.: Ref. 3, Ref. 3 


Bina Marga: 85-131, Ref. 4 

organization, 88-97, 114
 

bitumen-surfaced roads: 44ea, 


blading: 190, 191, 202, 206, Ref. 7' 


Brunschwig, G.: Ref. 12 


Bureau Central pour les Equipements dOutre-Mer 

(15 Square Max-Hymans, 75741 Paris Cedex 13, 

France): xxv
 

Caterpillar Tractor Company (Peoria, Illinois 61629):

Ref. 13, Ref. 14 


Central Training Unit, Bina Margin 94-95, 103, 110, 

117, 118, 122, 123, 124, 129, 130, Ref. 4
 

Chad: 36, 43, Ref. 2hyruisRe.l
 

charts (see also flip charts): 201 


conferences: 178, 185 


cost-benefit relationships of training programs: 23,

34, 78-79, 98, 99, Ref. 1 


counterparts: xi, xxii, 13, 18-19, 30, 40,41, 45, 65, 

Ref. I
 

course design, see training programs 


cracks, repair of: 99-101 


crews: 8 

training, xxx, 7, 18, 23, 28-29, Ref. 7, Ref. 8 


Cunliffe, A.P.: Ref. 9 


decentralized training: xl, xiv, 67-80, 8.5-131, Ref. 3,
Ref. 4 


demonstrations. 72, 80, 105, 107, 111, 201 


diagrams: 72, 73, 105, 107, 110,,112, 


discussionsi 72 


embankment supervisiom 106
 

engineers: 8, 24, 61, 86, 98, 126, 127, 130, Ref. 11,

Ref. 12 


equipment: 43, 48
 
maintenance training, 14-13, 25, 100, 108, 110,
137, 140, 166-167, 181, 183
 
operators, 40, 42, 86, 94, 100, 126, 144, 143, 147,


148, 130i 166-167, 181, 183, 191
 
personnel structure, 24
 
spreading, 163
 

evaluation of training programs, see training programs
 

excavation supervision: 106
 

Federal Republic of Germany: 12, 13
 

filnv 72, 73, 80, 110, 112
 

flip charts: xxxii, 72, 80, 177, 183-185, 226, 227, Ref. 9
 
foreign assistance: xi, 37
 

foremen. 8, 142, 144, 147, 199-200, 207, Ref. 7"
 
training, xxx, 7, 18, 25, 29, 39, 40, 86, 181, 183,


194, 197, Ref. 8
 

manual om Ref. 13
 
George, A.: Ref. 12
 

Germany, see Federal Republic of Germany
 

Glassman, Marienet Ret. 7, Ref. 8
 
gravel roads: 44
 

Hamilton, !. Ref. 2
 

Highway Research Board (now Transportation Research

Board) (see also Transportation Research Board): M3
 

xxvi, xxxi, Ref. 3, Ref. 9, Ref. 10
 

hydraulics: Ref. 14
 
implementation of training programs, see trainin
 

programs
 

Incentives for better work: 8
 

Indonesia, Government of (see also Bina Margat xxlit,

87, 88, Ref. 4
 

inspectors 207, Ref. 13
 

ors, see trainers 
International Bank for Reconstruction and Development


(BRD) (1818 H Street, N.W., Washington, DC 20433):
 
9, 37, 44
 

International cooperation in training: 20-22, Ref. I
 

3orgensen (Roy) and Associates (P.O. Box 3310,
 
Gaithersburg, Maryland 20760): xxv, Ref. 6
 

knowledge, skill, ability (KSA): xvi, xxvil, xxviii, xxix,
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Identification of needs in, 135-146, 133, 168-169,
 
171, Ref. 4
 

KSA, see knowledge, skill, ability (KSA)
 

labor-intensive methods: 31
 

Liberia: 17
 

libraries: 117, 123, Ref. 4
 



maintenance of highways (see also mowingh xii, 128, 
190-211, Ref. 6 

personnel structure, 24, Ref. 1,Ref. 4 
training in (see also training programs), xii, xix-xxil, 

xxvi-xxix, --34, 36-63, 100, 135-13, Ref. 1, 
Ref. 2, Ref. 9 

winter, xxxi, 167, 190, 225, 226, 232-233, Ref. 9 

management: xiv, 6-7, Ref. 10 
of highway maintenance, Ref. 6, Ref. 9 
of training projects, see training programs 
personnel, xix, 19, 38, 61, Ref. I 

manpower: 51 
inventories, 48, 117, Ref. 2 
needs, 47, 49, 50, 60, 63, 117, 119, 124-127, Ref. ! 

Ref. 2 

shortages, 192
 

manuals (see also training guides): 131, 143, 200'209, 
Ref. I,Ref. 13 


writing of, Ref. 12
 

mathematics, training In: 138, 142, "46, 10 

Mattel, 0.: Ref. 12 

mechanics: 8, 18, 23, 39, 41, 63, 143, 150 

morale, employee: 192, 208, Ref. 7 

mowing: 163 

National Association of Counties (1733 New York 
Avenue, N.W., Washington, DC 20006h: xxix, xxx, 

Ref. 7, Ref. 8 

2" National Technical Information Service (3283 Port. 
Royal Road, Springfield, Virginia 22131) Ref. 6, 

Ref. II 

Neubauer, H.3.. Ref. I 

Nigeria: 37, 46, Ref. 2 

on-the-job training: xi, xvii, xx, 11, 13, 16, 30, 56-37, 
69, 140, 201 

operators, equipment: 40, 42 

Organization for Rehabilitation through Training (ORT) 
(ORT House, Sumpter Road, Finchley, London NW3 
5HR, U.K.) 36-63 

ORT, see Organization for Rehabilitation through 
TriOrg (ORT) 

packaged training programs, see training programs 

Pan African Conference on Highway Maintenance
and Rehabilitation (Novemberp* 1977h= xix, xxi, 36,Ref. 1, Ref. 2, Ref. 12 

patchlngt 164 

asphalts, 681 

skin, 162, 167, 171-173
 

patrolmen: 226, 229,.231 

photographs: 72, 174-175 

post-training test: 227, 230 

practice sessions: 72 

public relations: 193, 208 

rehabilitation of roads, training in (see also training 
programs): 29 

repairs (see also maintenance of highways; patching): 
136-137 

cracks, 99-101 

retraining (see also training programs): 37, 42, 32, 
152
 

safety: 193, 208, Ref. 7 

self-training: 70-71 
s ang: 0-71 

manuas, 200, Ref.14 
seminars: 107, 108 

skilled labor: xix, xx, 7, 8, 24, 49, 31, 39 

slide-tape sets: 72, 73, 80, 112 

snow and ice control, see winter maintenance 

subbase repair: 136-137 

superintendents: 167, 181, 103, 207 

supervisors: xvii, xxvi, xxix, 7, 8, 16, 25, 29, 38, 60, 
87, 96-97, 106, 113-113, 126, 133, 141, 142, 143, 
144, 145, 147, 148, 150, 167, 180, 181, 225, Ref. 3, 
Ref. 10 

as trainers, xxiv, xxx, xxxii, 71, 72, 77, 80, 86, 87, 
95, 105-108, 111, 113, 117, 118, 130, Ref. 3, Ref. 4 

training of, xiv, xix, xx, xxiii, xxvi, 18, 23, 61, 69, 
131, 132, 133, 134, 133, 195, 226, Ref. 3, Ref. 8 

Tanzania: 37, 44-45, Ref. 2 

technicians: 126, 127, Ref. 12 

technology transfer: 17 

testing, pre- and post-training: xvill, xxvil, 227, 230 

tests, post-tranngs 227, 230 

trainees (see also supervisors): 6-9, 10, 106, 166-167, 
Ref. 2 

characteristics of, xxvii, 32, 130, 131, 152, 153 
selecting, 10-11, 30, 62, 103, 139, 169, 19-196, 

Ref. I 

trainers (see also supervisors): xii, xvi, xix, xxii, xxiii, 
12-13,-- , 30, 32, 40, 41, 44, 49, 31, 72-73, 76, 
77, 80, 94, 9, 96, 111, 115-118, 123, 129, 130, 
154, 139, 170, 174, 200, 206, 207, Ref. 1, Ref. 8 

preparation for, xiv, xxix, xxx, 72-73, 139, Ref. 4, 
Ref. 11 

training aids (see also audio-visual courses; charts; 
diagrams; flip charts; manuals; training guides)h 

xvil, xx, xxviii, xxxii, 14, 19, 20, 27, 30, 32, 43, 
46, 31, 72, 73, 105, 159-160, 170-178, 177-178, 
179-186, Ref. 4, Ref. 6, Ref. 9, Ref. 11 

training centers: xii, xix, xxi, xxv, 13-14, 46, 49, 53, 
64, 87, Ref. 2 

training costs, see training programs 

training evaluation, see training programs 

training facilities, fixed (see also training centers): 
xii, 13-14, 27, 30, 48, 49, 31, 77 



training guides (see also manuals): 177, 181-183, 200, 

211, 213-222, Ref. 4, Ref. 7, Ref. 8, Ref. 10 


training management, see training programs 

training needs: 26, 95, 119, 127-128, 151, 155, 159, 

Ref. 9 


study, xxvi-xxvii, xxviii, 21, 135-15, 160, 161-169,

194-195, Ref. 5, Ref. 6, Ref. 9 


training production units: xii, xiii, 40-41, 52, 64, 87, 

Ref. 2
 

training programs: xv-xvi, xx, xxv, xxviii, 11-12, 

39-46, 159-186, 225-227, Ref. 1, Ref. 2 


adaptation of other programs, 203-205, 209 -211,

Ref. 7 


administration, 15--16, 27, 79, 119-131, 206-207, 

Ref. 1, Ref. 4, Ref. 6, Ref. 10, Ref. 11
 

cooperation in, 20-22
 
cost-benefit analysis, 34 

costs, 41, 77-79, 197-198, Ref. 3, Ref. 7
 
course design, xxiii, xxv, 25, 28-29, 73-76, 79, 94, 


93, 102, 104, 106, 109-112, Ref. 3, Ref. 4, Ref. 11
 
evaluation of, xvii, xxii, xxxi, 58-59, 119, 122-123, 


130, 159, 175, :86, 208, 225-2.3, Ref. 5, Ref. 9
 
implementation, xxiii, 53-57, 73, 76-77, 95, 113-118, 


119, 122, 129, 155, 218-222, 226, Ref. 4. 

methodJs and systems development, xxii, xxiv, 64,


73, 79. 98-103, 121, 176-178, Ref. 4, Ref. 5, Ref. 9, 

Ref. 10, Ref. 11
 

models, 16-17, Ref. I 

organizing, 73-77, 85-131, 154, 15w
 
packaged, xxiv, 71, 72, 73, Ref. 3 

planning, 10-16, 18, 19, 30-31, 47-53, 73-771 104-112 


131-135, 194-196, 213, 21.$-217, Ref. 1, Ref, 81 

Ref. 10 


schedules, 128-130, 159, 198-200, Ref. 7 


training research. 67-40, Ref. 3 


training staff, see trainers 

training techniques (see also training aids; traimil 
programs): 10-1I iRe 3i Re; 

Transport and Road Research Laboratory (Old Woking
ham Road, Crowthorne, Berkshire RGI I 6AU, U.K.h
 

Ref. 1, Ref. 2
 

Transportation Research Board (2101 Constitution
 
Avenue, N.W., Washington, DC 20418) (see also
 
Highway Research Board): Ref. 10
 

-,ckers: 226, 229, 231
 

unions, employee: 198
 

U.S. 	Department of Transportation, Federal Highway

Administration (400 Seventh Street, S.W., Washington,

DC 20590): Ref. 11, Ref. 15
 

University Microfilms International (300 North Zeeb
 
Road, Ann Arbor, Michigan 48106) Ref.5
 

upgrading: 52, 100, Ref. 4
 

vocational education systems: 20, 69
 

vocational training: 20, 69
 

wall diagrams (see also diagrams): 72, 73, 110, 112
 

winter maintenance: xxxl, 167, 190, 223, 226, 232-233,
 
Ref. 9
 

Wonderlic personnel test: 148-130
 

work methods, ee training programs
 

workbookst 103, 107, 112
 
w 
workmanship 

evaluation, 163-164
 
standards, 100# 1011102
 

workshops: 107, 108
 

Zairel 36, 39-42, 64, Ref, 2
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Compendium 1: 
Geometric Design Standards for Low-Volume Roads. $12.00 
Normas de diseAo geomdtrico para caminos de baJo volumen. 
Normes de dimenslonnement gqom6trique pour routes Afaible 

capacitd. 

Compendium 11: 
Decision Methodology for Maintenance and Upgrading: Costs, 

Traffic, and Benefits. $10.50 
Metodologla de decisiones en Iaconservaci6n y mejora: 

costos, trdnsito y beneficios. 

Compendium 2: 
Drainage and Geological Considerations in Highway Location. 

$12.00 
Consideraciones de drenaje ygeol6gicas en Iaubicacl6n de 

Mdthodologie de prise de decision en matibre d'entretien et 
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Surface Treatment. $12.00 

carreteras. 
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influencent le choix de I'emplacement d'une route. 

Tratamiento de superficle. 
Revtements superficiels. 

Compendium 3: 
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Pequefhas estructuras de drenaje.
Petils ouvrages de drainage. 

Compendium 13: 
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Taludes: Andlisis y establizacfon. 
Talus: Analyses et stablisatlon. 
Compendium 14: 

Compendium 4: 
Low-C,'st Water Crossings. $9.00 

Training. $10.50 
El entrenamlento. v 
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Ouvrages de franchissement d'eau 6conomiques. 

Compendium 5: 
Roadside Drainage. $9.00DrenaJe del borde de I carretera.
Drainage des bas-ct de a route. 

Synthesis 1: 
Maintenance of Unpaved Roads. English Edition. $6.00' 

Compendium 6: 
Investigation and Development of Materials Resources. $10.50 
Invostigaci6n y desarrollo de recursos de materiales. 
Investigation et d6veloppement des gisements de matdrlaux 

routlers. 

Conservacion de caminos sin pavimentar. Version en espaiflol. $6.00 
Lentretien dee routes non rev~tues. Version frangalse. $6.00 
Synthesis 2: 
Stage Construction. English Edition. $6.00 
Construccidn por etapas. Versidn en espaflol. $6.00 
Amenagement progressf. Version frangalse. $6.00 

Compendium 7: 
Road Gravels. $9.00 
Gravas. 
Les graviers. 

Compendium 8: 
Chemical Soil Stabilization. $10.50 
Estabilizaci6n quimica de suelos.,-
La stabillsation chimique des sols. 

. . 

Compendium 9: 
Control of Erosion. $12.00 . 

' 
. . 

, 

Control de erosi6n. 
Contr6le de l'6roslon. --

Compendium 10: 
Compaction of Roadway Soils. $10.50 
Compactacl6n de suelos viales. 
Le compactage des sols routlers. 
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