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AGRICULTURAL EXTENSION AND EDUCATIOR IN DEVELOPINC COUNTRIES*®

Whercvel one goes 10 the developr g world he 1c likely to find
growing rostlessness about and mounting criticism of the ability of
local agricultural educational systems fo cope effectively with dovel-
opment probloms

While agreeing that development deponds upon cducation most de-
velopment speciaslzsts fand themselves attacking ex.sting educational
systems as being dysfunrtional Typically, rather than sttempting to
correct the problems, they launch ambitiou, programs to train already
educated people, eithir at nome or abroad, in what theyv need to know or
be able to do 1£ the, are to help achieve particular gevelopmaent goals

Scveril factore confund t{he issue (23) First, CLnere 18 the devel-
opment gpecial.st’s concepts of development and what 1o necessary to bring
it about, as welt ag his tendency Lo reflect hag capevience-and sulture-
bouna ¢ i1teria Jien he ev:iluaces the opurqt1;n5 ~ud prodects of 1 given
educational system

Second, Teproocatarives of diff._ ent socio-cronomlie sectors of the
doveloping oouatry frequently .doentify w.th diverse expectations of and

commitments eo devoiopment  Their concepts or development vary as widely

* By Franzis C Bvroes and Ke-ry J  Byrnes
May 1969
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as do those of foreign developnent advisers

Third, national leanders may differ radically in educational back-
ground, ranging from that which 1= strictly indigenous to holding one
or rore advanced degrees fror abroad  This significantly influences the
heterogeneity of their concepts of development and what they see as
priarities

Hational leaders in the developing countries frequently request
and support training efforts in specirfic arveas as developrent stimu-
lsnts Less frequently do they recognize the felt need for such acti-
vities as a syrptom of inhevent shortcorungs in their nstional education~
al systens  As a result, the existing educaticonal systers continue,
changang slovly 1f at all, prodecing “educgted” persons who subsequently
rmust be trained 1f their "education” 18 to bacome wioble

At the sarme time, while spue ray benefit from their trawning, many
encounter great difficulty in finding opporbunities to use their new
knowledge and skills fully, or in gaiming the adrministrative and tech-
nical support necessary for their training te becorme functional More-
over, their training becornes dysfunctional to the extent that theyr
acquared knowledge, skills, and even crientations (volues, belyiefs,
attatudes, opimions, etc ) are foreign to those of their educated, elder
superiors who tend to perceive thenm as threasts rather than as valuable
resourcss

Correction of this situation 1s vital toe the efficiency with which

developrent progresses in the developing countries The dissipation of
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energy and tire in criticis: ond defense of national educational systens
and their products cannot be constructive It 18 tire to think positive-
ly, to focus attention on sone ererging concepts of developnent and
their wwplications for agricultursl extension and education
Included arong these concepts are the following propositions

1 The essentizal variable and terget of development 1s peopls

2 The developrent of and by people requires new approaches to the
ereganization med venogerent of people wmd resources--in short, socral
inngvation, the creation of new ways to facalitate and direct change

3  Social innovation depends upon a willingness to approach problens

with an open taand, mmd upon 7 recognition of the need to acquire the

jael

data necessary for plinning and decision-naking

e —————

4 Thas recognitron and willingness is conceptutlized as the total

systens approach and includes continuing appraisal of what education

nust contribute to changing people, institutions, nd processes

> The objectives of education must stress chonges in the behaviorx
of the student and definme clearly the level of performance expecta-
tions  Those objectives ond performance expectations rwst be derived
from the bzagic v mmpower requirerents of the developing country and
specify how the learnmer's changed behavior will help fulfill these
neads

6 Indipenocus rnodels of education md extension are required to
produce the kinds of persons the developing countries need, now and
1n the future For too long we have wrestled with the conceptusl,

rnethodological, administritive, and even diplomatic problens that
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result fror trying to transplant and adapt nodels frou the developed
countrieg (16) Vhatever the medel, the relevant functions to be per-

forred include v

(a) the developrent of new mnterrals and knowledge,
{b} the crancfer of innovaiions into use on the land, and {c) the
building of hwan resources to perpetucte the evaluation, trsansmis-
sion, &nd use of nes tochnology ' (34}

Implicit in ruch of the above 15 the need for objective application
of research to the developrent of vicble educational systens  Unfortu-
nately, relevant .esearch 1s liarated, and m.ch of this reflects the as-
gurptions 9<sociated wsith che study of educational processes and esteb-
lishwents indigenous to the developed worid  Hevertheless, ve shall
prescnt sone empirical dats related to sg.icultural educational efforts
in the develeoping countzics VWe focus on the preparstion and prrfornance
of the change ngent, the extension worker whose response to the Ffarmer's
requirerents puts to 2 test the relevance of the knowledge, skills, and
orientations whrch agricultural cducators assume fre necessary and re
acquired in the sducitional proceds

The relevance of the crtension worker'. response depends upon his

corpetence the auality of being adequiate or sufficient for the purpose

We hypothesize thau the rore underdeveloped a country's agriculture, the
rore cotpeténc rust Jhe entension worker be--and in rore areas of corpo-
tency  The tlliteraste farer in the developing country depends alrost
solely on the extension worker lo does not have the diversity of cotr~
runteations vedia {telephone, radio, television, newspapers, farm naga-

zines, etc } nor ready sececs to other information sources {(espervnent
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stations, local commercial wnput distributors, supervised credit acwvisers,
etc )} that are available, for exarple, to the farner an Iowa  1f the ex-
tension workey cannot competently respond to the farner's questions or if
he gives wrong advice, the farmer and rmany othors suffer

fgricultural education amd extension also involves the orpanizataonal

dii ension of the agricultural college and the extension Serviece  This da-

mension 18 trested briefly under comrmnication competency later in this

chapter  Though we are pramarily concerncd with appropriate behovioral
objectives and perfornance oxpectations for extension workers in developing
countrics, the discussion corries implications for the developrent of ef-
fective “indigenous' models of agricultural sducstion-extension organiza-
tion

Innovation Velidation and Chanre Aprent Corpetency

Those who study thoe diffusion of agricultural innovations {1 e , pur-
portedly "irproved’ varieties, practices, andfor packages of these} usually
focus on the farmer and his soci1l and physical environment in seeking
explanatory variableg for the acceptance or rejection of recormended inno-

vations They rarely, 1f ever, consider the role of change agent compe-

tency as a possible ewplanation of why farrcrs accept or reject new teche

aclogy  They do not ask

- How does the chonge agent (¢ g , cxtension worker, village level
worker, agrénoro, etc ) objectively ascertain that a particular
wnaovation has a significant advantase for £armeys 1n FMCTOENVI-

ronnents other than the saresz or sregs where the innovation was
developed?
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~ Where the favrer fails to adopt or tries ond later abandons an
1nmovation, had the change agent failed because of his ipabality
to teach the farner how to use :t?

These questions ermphasize the problens of valudating both the innovation's

ninimax advantape and the worker's chanpe apont conpetency

B minyax advantape, we rican om oannovation's significant advantage

for the particular epviromnent of 1 given farver  This depends on, but
18 not limited to, whether adoption of the innovation is a4 sufficient
condition for

- manirizition of costs in the production of crop and/or livestock

yiolds that are significontly griater than those obtained by the
farier using higs present technology, and

- mazimizetion of profits sufficiently large that net returns {(ba-
lance to the famwer #fter repayrent of inpukt costs) are signifi-
cently greater than those obtained by the farrer using his present
toechnology and 1ts associated input costs

Additionally, as the farrer's "test of relevance 1s whether a prac-
tice proves superior on his farm or on his neighbor's farm, znd not on
the experarent station farm," (8) the ertension worker rust he able to de-
monstrate in the farmer's envivoorent that adoption of the recormended

agricultural wnnovation achireves the mininax advantage One way to deter-

mine that adoption of the innovation 1s 3 sufficient condition for the

mniviax ddvantage gand to ruanunze risk of firlure in the dermonstration of

the innovetion to the farnmer 15 to test the innovition 1n an environrent
samilar, 1f not 1dentical, to that of the farror
This requires of the extension worker competency wn at least four

areas
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1 technicil cormetency, or the level of knowledge (the abuility to
recall specific bits of wnfornation and facts and a famliarity
with ferminclogles) and understanding (the ability to apply prin-
ciples and generalizations in @ given specaific problem-gitua-
tion} which the extension worker passesses relevent to the crops
or livestock the farmer produces, the production practices in-
voitved, and the phv.ical environment 1o which the production
takes place This includes, but is not limited to, the abila~
ty to diagnose typical problemn and bnorralities correctly,
plus koowladpge and undevstemding in the application of proper
treatm.nis

2 ceonprucs corpetency, or the ability to weigh (e g , calculate
cost-benefit raties, interests, e.c ) olternative production
npur and product commerc.alization strategies to deternine
whetner adoption of the 1anovation 18 sufficirent for the minimax
advartage  An effcetive strategy nust be bascd on, and ean go
no further than, the §353§}§ll}ty of the necessgary production in-
put and p.oduct cormercializacion factors Included among pos-
. .2ic produc 1on input factors are guarenteed product demand
and marlet priee, certified seeds, fortilizers, insecticides and
herbicides, credit, irraigntion, crop #nd/or livestock insurance,
teehnical covpetency, eto Inciuded arong possible product
coprerelalization factors are accurate and tamely information
on ovroduct densand rnd movket prices, ferr to-narket roads, transge
portation, storage, packaging, wholesale and retairl outlets and
functronaries, ete )

3 secience conpetency, or a basie understanding of the philosophy
of science @nd the sbility to conduct a simple replicable field
erperirent which objectively tests whether adoption of the inno-
vatienr 15 & suwificient comdition for the mininax advantage

4  farmine corpetency, or the willingnese and skills to perforr the
range ol physacel tanks involved in producing a specific crep or
aninial  This aincludes, but 18 not lzmited to, the extension
worker's ability to pexrfor- at lcast the range of physical tasks
within the existing corpetency of the farrmer Also, a8 mechanis
zation advances, the extension worl-~ rmust acquire the relevant
knowledge, understanding, and skill an the operation and nain-
tenarce of varrous energy-driven machines and processes

After the extension wor'ar hos enployed these four competencies to

validate an innovation's minimax advantage, then he s ready to derons-

trate 1t to fermers and to scok 1ts adoption At thas time, a fifth

change agent competency becores vital
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5 commpunication competency, or the sbility to specify and coore
din2te specific behavioral objsefives for relevant -wdiences
vhose changed behavicr 15 neccssary for the minimax adv-ntape
This includes, but 1s not limited o, the sbility teo plm, pre-
parve, =wand present appropriate messapos for 2nd to obton feed~
back from the rvelevont sudiences which may include for the for-
mey's cnvironment the 1wmdlord, the eredit agency, the input
distraibutor, the vholesaler, retailer, or oven the consumer
The mest sporopriate ressqape for the farmer auhience, of course,
1s an wnnovotion whose minamax advantape has been validaoted 1in
an environment similar, 1f nnt identrecal, io the farmer's

Support for the hypothesis that sgricultur-~l development requires
competonce on the prrt of the exteonsion workir usually eweyges 25 for-
turtous or qualitstive dzta 1n case studies of development projects
{2, 17, 39, 40) However, case studies asuully lack contrel over numer-
aus intervening fsctors In each of the sections that follow, we dis-
cuss ong change sgant competency, reporting dviil-oble dats and rel ted
problems

Technical Competency

The notion that effective exteonsion work involves more than one dimen-
sion of chonge “went compstency 13 not new Lacking in most tterpts to
demonstrate the tenshility of the hyp&%hesxs, howewt T, has been imdepen-
dent messures of the change -pent's competoney ~nd the "success" of the
extension effort studied  These studics have ~ssumcd, winstead, thot the
perceptions of cxtension supei tsors, dministrators, ond even eéxtension
workers ~lonce volidly measure

33 which of = eroup of extensinn workors are more "knowlodzeable®
g 3
and 'successful" ond which are not, nd

b} the orca(s) ain which o given numlzr of extension workers neod
training 1f they are to hecomce "knosledzesble” and "successful
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Warren (52) used the subjuctive judgrents of the supervisors and ad-
ninistrators of 2 population of Cklashona extension workers to mesgure whe-
ther a particulir extuension worker had been suecessful or unsuecessful
He roports that

the wore successful enployees of the Cooperative Dxtension Servace

had taken a sign:ifrcantly oreater arount of course work im the areas

of educsation, sociology, mathematics, sclence, corrunicition, and

ECOnOWLCs

Ti1o0agh Warren's findings supgest that the "successful agricultural
extengion worker 1s ot least fanliar with, 1f not co.petent in, more than
one arca, measurcment of who s & "successful” extonsion worker by refe-
vence to the perceptions of such by ertension supervisors and adranistra-
tors leaves unanswered the question of whether any of the extension wor-

kers studied had been recormending to farrers aanovations havaing the ra-

nimex advantage

Judy (30) erparically gquestironed the assurption that extension Super-
Vv1s0TS oY extension workers can accurately estimate the edtension worker's
knostladpe By correlating (4) scores of a test designed to neasure the
extension worker's knowledge of soil science, and {h) the quantified es-
timates by extensicn supervisors and extension workers of the latter's
knowledge of soil science, he found the

correlation of the apent's estimate with his own test score was in
the range of asbout 1 to 2 The sorls specialists’ estimate of the
1gent's knowledge wath the agent’s score was 1in the range of arcund

15 to 2 The dustrict dirvector’s estuate of the agent's knowledge
when correlated with the agent's test score was around 3 to 4
Slightly less than one-half of the agents were accurate concerning
the estimate of their knowledge, nd approxinatcly one-fourth over-
estinated their knowledge and one-f{ourth under-estimated their know-
ledge g
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While Judy 1ndirectly iweasured one direunsion of change apent corpeten-
ey {x e , the extension worker's technical competency im soil sciencc}),
has study neither ancluded sdoption as a varicble nor considered whether
the ertension workers, even the 1ore knowledzeable ones, had been reconi-

mending innovations havin~ validated ranimax advantoge

Contado's recent study of corsmunicition fidelaty between frarn manage-
et techmicrans {(F1.Ts) and rice farmerc in Leyte, Philippanes (13},

included appro«inaste acasures of both adoption and technical competency

In ovder to include (2} the communication purpose or objective of the ex-
tension worrer'. eomunication bohavier, and (b) other frrmer responscs

in addition to adoption, he developed o neasure of cormunication fidely-

ty  the extension worker's cffectiveness based on farrer responsce {aweras-
ness, conviction, trial, and adoption} to practices recormended by FMIs
This nessure, the quotient »f the farrer's response index z2nd the FMI's
cormminication wnput imdex, ropresonts the degree of accurasey with which
re.s5ages encoded by MMTs are decodcd by farwers  Contado's rotivation
for construction of this 1esure was based in his observation that

(a) in adoption studies the emmunication behavior of the co.nuni-

cator 1s unknown, (b} the purpose of cormunication 15 presuned to

be always adoption of the practiccs, and {c)} the responses aof the

farmers other than adoption are not included 13 the issessient,

1, @ , reports carry only the percent of farmers vwho have adopted

at the tire of the survay

Az his wasure of technical coupetency, Contado used a test devel-
gped by Cuyne (14} at the International Rice Research Insttute {IRRI)
1 the Philaippines

Contado's analyses revealed 1 non-statistically eignificant tenden-

ey for highly coupetent FLLTs to obtain high co.ywnication fidelity  How-

{
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ever, Contadn also found statisticallyesignificant inverse relntionships
{1 ¢ , negative correlations) between technical coinpetency and the nure
ber of years the FIT had becn on his present stotion, the nurber of years
he had been a FLT, and suthoritarian personality  Contado concludes “that
the longer the chanpge sgent 13 in the service and 1n his present station,-
and the :orve 2utocratic he 1s, the lcss likely he will be to make a2 high
score 1n 2 test on kaowledge in rice productior

Contado infers that a "rusting” effeet possibly operstes from being
it a station and on the sare job for a long tine v "that those who had
rerarned for 7 long tire in a4 particular station and in the same position
ware those who had failed to dorwnstrate superior ability that would rerit

consideration for transfer or promotion "

It 15 2also posgable that the
FIiTs had nover beon competent in rice production  This possibility as
considered an the following

In zddition to the kina of knowledze and understanding which coan be

~easured by written tosts, a vitally wiportant aspect »f techaical covwpe-

teney 18 the extension worker’s ability to adentify 1nd to diagnose correct-
ly the typical problems end sbnormalitics vhich the farier nay heve if
the extension worker does not recognize the problern, he can be of lattle
help to the farmer  Further, 1f he does not know but is unwilling to say
"I don't know,” he will zuess ot either the diasnnsis or the treatrnent,
or both At this stape, the farmer becomes the victir of the extension
worker's 1:.agination

Data (6, 29 froo the International Rice Resesrch Institute's rice

production training prograss, to be deseribed Iater 1n thie chapter, 1l-

lustrate the point at issue  The Institufe tests =2n incoriang trainee's
!
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abality to i1dentify such symptoms 25 grissy stunt virus, tunge virus,
bacterial leaf stresk, bacteriel leaf blight, dead heart, rice blast
disease, white head, and such spccimens as brown planthopper, striped
stem borer, pink stem borer, green leaf-hopper, lindane granules, and
rice bug A similor exercise 1s repeated at the cnd of training

Diy.ing scven praygrs, cach of 2 week's duration, 95 North Americans
averaged 12 5% correct amswers on the first day and 81 1% on the sixth,
while 73 Filipinos averaged 34 97 correct answers on the first day and
85 2% on the sixth  These data 1llustrate throc significant points

1} HMany rice workers iack the technicnl competency necessary to
teach farmers how to increise their rice yields

2) Wherc oatside agencies try to help national workers, the spe-
cialists provided may be less competent than the personnel they
are to assi1st

3) When instructional objectives are crystal clear 'md appropriate
methods used, significant behnvioral changes can be ichieved in

1 relativcly shert perzod

Economics Competency

Economics competcncy 1nvolves the abilaty to caleulqte whether adop-

tion of 2n 1nnovation 1s & sufficient condition for the minimax advantage

The literature provides numerous examples of the necessity to recommend

innovations having the minimaxk advantage, otherwise, they were not adop-

ted beyond a possible trisl stage

Contado asked each of the local FMTs whether the practices he recom-
mended to farmers in his 2rca were perceived by farmers to be 1s costly
as commercial fertilizer  On the other hand, farmers were asked 1f they
perceived the pr-ctices recommended by their local FMT to be as costly as

commerciil fertilizer The FMTs reported thnt most of the practices they
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recommended to the firmers were not as costly as the use of fertilizers
The mean of the FMTs' reegponses fell in the rnge of ''mo, not really’ and
"maybe yis, mayhe no ¥ On the other hand, farmers reported that the pracs
tices recommended by their loczl FMT were generslly somewhat more costly
than the use of fcrtilizer, the menn of their responses falling in the

143

range of "maybe yes, maybe no” md "most of the time The differences in
perceptions of cost of recommended procticer werc statistacally saignificant
Contado's data ave insufficient for determining whether the FMTs had

recommonded innovations having minimox advoantage He reports, however,

that "the FMIs and the formevs daffered sapnificently in their approisal
of the compatibilaity of the practices the FMTs introduced to the farmers
with the farmers giving the lower rating " Similorly, Contado reports
statistically significant Jdifforences between the f-rmers' ond the ¥MTs’
poerceptions of whether the latter were meeting the present needs of the

former  Thus, misperceptinns by the chinge agent of the minimex advan-

tage of the innovation he recomminds to the farmer can be a sigmficant
factor in expl~ining the farmer’s scceptance or rejection of 1t

Studies of the I'arm md Home Develooment Program a2t the Universaity
of the Philippines College of Agriculture further i1lluscrate the influ-
ence of econonic factors in extension projects Qf 25 farm practices in-
troduced to 380 farmers, Feliciano (18) reports that 8 were adopted by
sbout 40 to 50 percent  The principal renscns farrmers gove for adoption
were (2} the compatibility of the practice with the farmer's needs and
#oals, (b) the seen and proved effectiveness of the practice, {(c) use of

effective extonsion techniques, such as the result of deronstration,
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(@) e1se of doing the practice, and {(e) avarl-brlity of necessary resour-
ces  Thesc reasons suggest that the farier's monagerent decision-making
18 <conomic-ortented
Lacking, however, are data on the chane agent variables which con-
tribute to a farmer's valid perception that adoption of 2 particular
inpovetion has 1 significant economic advantace over the farmer's present
technology
Sorme authors suppest that the ewtension worker 18 an information-
source, just as the farmer's infomition~secking behavior, 1s a critical
intetrvening verzable  Myren (36) reports that Latin American farmers
search for inforration '"[ven those on small peasant holdings appear to
have 2 consider2ble desire to produce iwre efficiently and are interested
in mnform~tion on how this can be done " On the other hand, Myren {37}
considers, in ~nother article, the eredibility of the information-source
~  Yhot, then, would adequate information for o farmor about a
new practice consist of? Fairst of all, the idea must appesr
to be credible--1t must make sensc whoen considered 1n the
light of his, pist cxperienco That 1s, 1t must net sound
1llogzieal or impossible But ruch rnre thep this, the source
af the new information must be considered trustworthy by the
favirer, and this judgement will be based apain largely on his
pist experience and the observations of people whor he trusts
~=these may be neighbors, extension nzents or even farm magi-
zincs which have developed 7 reputation for honesty and trust-
worthin.ss
Evidence fro persuasion rescarch (25) indicates that response~ to
a ressage ore siwgnificontly zffected by cues to the cormunicitor’s credi-
bility (1 e , his capertness -nd trustworthincess) Preliminary analysas
i
of more thon 900 docwients in the Diffusion Documents Center, Michizm

State University, however, indicates that few of these report use of

expertness or trustworthiness as variishlces 1n sgricultural dxffusion
H



- 15 =
studzes  Sirmilarly, few studies h-ve considered the relative advantage
of the innovation to the f-rmer 2s a factor influencing adoption

In contrast to the inductive spproich, implicit in Myren's orienta-

tion, to the cormunication of information, Campbell (7) proposes that

extension Swyvices take 2 deductive apprs-ch shich would wnclode  (2)

the interpretation of nmarket outlook and changing price relationshies,
(b) the provasion of more specific infornation *bout the relation between
wnputs of various rescurces and likely output, and (g) the interpretation
of major chanzes 1n 1ericultural policy  Campbell's rationale 1s thas

Many extinsion progr-umes have been based on the assumption
that farmers use inductive thoupht processes almost exclusie
vely Demopstration plots and experirent farms have been
used to provide factual information about production prac-
tices 1f the conditions prevailing on 2 speerfic farm are
sirnlar to those obtoaining on the experirent farm, the oper-
ator of that farn might appropriately apply the practrce
demonstrated on his own form The wesknesses of thais ap-
proeteh stem from the Fact that no two farns have adentical
physical, cconomic, and mansgerial resoureces and op no pri-
vatcly owncd farrm can conditicns on the cxperiment farm be
duplicated

Lf one accepts the fact that farrers can nd do reason deduc-
tively, the probles of the extension service becomegs i1nfini-
tely cesier  The task then i1s to provide the farncr not with
1solated approved farm practices or bundles of practicecs which
he oan adopt by crulation, however 1ll-suited they nay be to
this tmmediate situntion, but rother to provaide him with the
infor ietion he needs tn work out the best plan for his own
farmy taking into asccount his porsonnl goals and the resources
at has disposal

In a sumlor vein, Dandekar (15) proposcs that the extension services
take a more deductive approsch in corrwnicating inforiation to the farrer
As 1t 1s generally understood, the function of extension scems
to be to cowrwnicate to the farmer techniques md technology

which cithcr 2re supposed to be known, or are irported fresh
from sbroad or 1t best are produced in highly exclusive Yabo-
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ratorics and experaimental stations  The farmer hordly, 1if
ever, participates in the evolution of these techniques and
technology, and therefore seldow understands their experi-
mental character What 1s required 15 some arrangement
by means of which at least a small nurmber of progressive and
intelligent formers in each district or smaller nrea nay par-
trcipate actively in the research experinentation and 2 forum
where they may regulerly report the findinpgs of their experi-
nentation in a screantific manner

These proposals for a deductive approach to communicating infor-
mition to the farmer indicate a possibly needed erphasis in extension
services  But the effectivensss of 2 deductive approach to comunicating
information on econoric conditions would depend on twe factors (1) the

economics coupetency of the oxtension worker, and (2) those factors af-

" 1et us consider

fecting the farmer's response to "economic incentives
the latter point

A growing body of evidence supports the proposition that farmers res-
pond to "economi¢ incentives” (53) but 1t 1s not clear (a) whether the
farmer has the same weaning as the extension worker for such economics
terms or concepts (¢ g , "economic 1ncentive ') as the latter may use to
cormunarcate to the farmer, nor {b) how much "incentive'" constaitutes an
"economic incentive” for the farmer  Some data from the developed world
indrcate that farners vary in the degree to which they comprehend ecow
nomics terminolegy

Felstenhausen {19) measured the degree to which farmers and hagh
school students in 2 letherlands farning cormunity comprchended economics
terms and concepts The compreéehension was higher for econonics concepts
which represant events or relationships that are a part of personal expe-

rience than for theoretical concepts  Farmers tended to score higher
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than students on those concopts observable within 2 lirited space in tame
!
from market place activities or in the course of makinz individual farm
mantgenant decisions guaranteed subsidy, over capacity in sgriculture,
free narket, puaranteed price, nsurance preriun, finasncing with outside
capital, mortzage, costs of production, snd infl-tion  These concepts
were more frequently rmeaningful to farmers than to students, reflecting
the forrmer's greater involwerent in goveynment prograns and farm [insncing
Farrers temicd to score lower than students on concepts relating to the
organization and operition of the ccononic system price index, elastic
demand, capital goods, and cconomic goods, reflectinz the students’ greater
exposure to macrosconoriies an the hapgh school curriculw
The following variazbles contributed sizgnificantly towird explaining
varzatien in corprehension of cconomics concepts education, orgonization
revbership, mass nediz usage, tractor oswmership, and production units per
farim  Felstenhausen concludes
Agricultural infortistion people should not expect to reach zll
farmers in ~ cormualty like Bennekorn with the sare degree of
effectiveness by prosentins all raterial at one level of daf-
frculey or vi: once mediun Inforrat.on generally understood
nay still not reach sorme f3rmers 1£f transmitted only through
nass media and groups Thiz 1mplies, for examplc, that pro-
grans such ag ~gricultural ertension which are corsuttcd
to helping all farmers, should use several levels of approach
and not Just one In sormc cascs, separate prograps nay be
necded for frrmers who v non-readers and non-j01neTs
that do we know about farmers® conprehension of cconomes concepts
in developing countrics where the differences betwsen subgistence and
cormwrelal farrers are even greater than among the cormercizl farrers
of Bennekori? Though lacking such information, cextension workers have

tricd to "convince' or i persuade" the peasant farner and villiger to

i
!
i
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adopt innovations assurmed to be "inproved " In the face of perceived
resistance by farmers io adoption of the recommended imnovations, not
only extension workers but also those charged with allocation of resour-
ces for agricultural dewvelopment, the adrunistrators of extension servi-
ces, "heve eagerly adopted the 1dea that peasant farrers are not rational
gconorie men © {53)

Some agricultural econormists are now seeking mswers Lo the question
How much "incentive' constitutes an "econoric incentive” for the peasant
farver?

fHi1ll (24} proposes that farner response to extension efforts in deve-
loping countries "1s going to be slow st tte outsct unless relatively sinm-
ple combinations of improved practices are available, capable of increasing
yvields by at least 25 to 50 per cent on good soils with good water supplies
Increases of 50 to 100 per cent would be still better " Hi1ll supggests
that 1o rost crrcumstances, research workers sct as their inmibtinl target
the developrent of combinations of irproved practices that will at least
double yields on the better land ¥

Hill's hypothesis deserves enpirical test  Uharton (55) ocutlines a2
conceptual framework for hendling the problem and reports data to support
#2111's hypothesis While space limitations do not permt yedevelopment
of the complexity of Vharton's thesis, the relevance of his argument for
extension worker performance 18 summarized in the following paragraphs

Ubarton observes that while agricultural innovations are s potencial
foree for change in sub§1stence agriculture, peasnt farmers resist adopt-

ing varieties, practices, and/or combinations of these whach they perceive
¥



- 16 -

as oot maximizing surglval The risks and uncertaintics assograted with
!
yield, cost, and raarkezf;: price variabilities combined vith low levels of
income (output) aand subsistence levels of living producce a2 strony "surva-
val" elerent in decision-meking Whot 1s important for the farrer under
thesc conditions 15 his expectation of output variance 1f the innovation
15 z2dopted compared with the current output voriance obt2ined under con-
ditions of the farrer®s present technology
The subsistence former has learned that any recormended techno-
logrcal introduction has associrated writh 1t o different ¢xpected
variance on his fields--a varience which a7y be wider than that
on the fields of the research station  Under these carcurstan-
ces the determining factor 1s the comparison between the cxpected

variauce of the new technology -~nd the knowavariance of the tra-
ditional technolopy

If the forner sees or expecte the negative variasnce in yield per acre
(2 e , the worsc that the innovation would yicld) to be below what he
percelves as 2z nocessary yield to provide for the ranirmum subsistence
naeds of his family, the fermey will resist adoption  Thus,
evan though the averape eoxpected yield may be considerably higher
than his aver ge vields with current varieties ond practices, the
varzance i1n cxpected yields wath the alternative tcchnologzise s

viewed subjectively by the individusl farwmer are f£ir more irpor-

tsnt 1n detersaning the adoption of the new seed, practice or
fretor input

Thesc considertrons lead Vharton to hypothesize thet sdoptiron is

nere likely to cccur when the nepative standrd deviation of vield distri-

butions xs above the traditional average output, 1 e , that the worst

the innovation coule de 18 st1ll better then what the farmer now gets on
the averapc
Racent experience (29, 55) with innovations (hagh yicldaing rice va=-

rieties [RB, IR5, and inttendaat rice production prictices) developad at



- 20 .

IRRI supports the hyp%thesa3 ! sarmple of rice farms in Rizal province,
Philippines, wis drawan and farmers were asked to recall their yields for
the 1966 and 1967 dry scasons  ilot only was the IR8 average yield higher
than the local variety average yacld (5 86 1s corpared to 3 17 metric tong
per hectare), but also, the local woriety yicld of 3 17 was still lowcr
than the IR8 yicld ot one negative standord devastion {3 24} of 1ts vield
distyibutzon  Put somowhat more sirply, a sizable punber of €arrers
whose IR8 yields were less than the IR8B average yicld for Rizal provance
st1ll had higher yields than obtained on the sverage by farrers asing
the loeal variety

In addition to the increased yield, the innovstions provided consi-
derably larger nct returns than obtained by using the local variety

{See Table 1)

TABLL 1
Net Raturn {an Pasos) llo rarms Growing
Dry Growing Seasons IR8  Local Variety IR8 Local yariety
1966 1829 904 4 143
1967 1615 521 200 127

Data fror Table 1 olso 1llustrete the ropidity with which IR8 ond
related innovations were adopted by Rical farrervs Simalar rapid doption
rates have since been reported (1, 3) for other countries throughout
Southeast Asiag, deronstrating that change (10), rmary developrent spects-

lists to the contrary (26), con core rapidly and peacefully
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These dats are r@porteé not only as pnssible nswers to the question
"How much Tincentive! constitutes an 'economic incentive'? but alse to

bring into relicf the observation that the validation of the minimax advan-

tape of the innovetions (IR8, etc ) depended upon m 2pplred research pro-
gran conducted in microenvivonrents throughout Jsia  The success of this

prograw partially Adepended upon the econor 1cs corpetoncy of the extension

workers who were responsible for fiecld trials at the [arm level  Thas

1
program of applied research or field trials ?described later in this chap-
ter

Science Competency

Mequately preparing an agricultural graduate in the developiny
countries 1§ 1un nany woys the task of equipping him with the necessary
concepts, skills, apd motivetions to engige effectively with the physical
reality of the 1rrwediate envirenment i1n which he works He rust not only
be taught to look, but where, when, how, why, whot to look for and how to
recornize it when he sees it

While he leorns ruch of thigs in troining a2imed at ineresasing his tech-
nical knowledge, econormics sophirtication, and farring skills, he also nceds
sore grounding in the methed. wmd philosophy of science to rinke these com-
petencres rore fully operational

The frequent lack of presaration of agriculturnl araduates (12, 31,
46) coming to the United States far graduate worl prorpted the Apricul-
gﬁrﬁl Development Council {48) to remind prospective guaraatees that they
wirll be expected to increase their mastery of the three rudimentary

skills~~perception, analysis, and synthesis
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Perception 1$ the abalaty to receive md assimilate facts and
inforriation from the outside snalysis 1s the process of
esormining and sorting cut from -riong 2 niss of wnformation the
most significant parts Synthesis 1s the process of generae-
lizing It aavolves the bility to discern significant rela-
tionships "nd is the basws of theorizing It s a process where-
by the student construct., whether fyom facts or conceptions or
propofitiong, ~ connecte! whole  Synthesis ulfimntely permits

the relataing of learping to life

The &/D/C 2lso eosutions them sbout the temptation of
r>te learning, nere ramorizing as though there wire 2 col-
lection of facts thot 2 student hes only to absorb, ret mn,
and roproduce at approprizte times  Memorizing in this sense,
that 1s, receiving, unexsmined whatever 18 spoken or vead, 1s
not the purpose of ¥ § groduate training

Whatever the nethods employed to en-ble wn agricultural student to

acquire sore sclenct competency, the manimum go-l should be to help ham

develop on intelligent skepticism about situztions, obsgrviations, staote-
cents, and datt He nceds to know what kinds of quostirons to zgk of the
dara ne will be expucted to cormunicote as 0 tescher or oan extonsion
worker

This skeptreasr Lo based on aquointonce with sssumpbicns apout ind
an uaderst-nding of variabirity, proboholity, and process {as opposed to
viewing o11 relutiznships in terws >f cru.e wmd sffect}  With rhese
losic concepts of science, he i1s wore ot £ty seck empirically-supportable
explanstions for relstionchips orony phenoroens, bo cormunicate these ex-
planations to sthers, and to develos confidence in his ability to make
predictions ond check dota

If the extension worker desives to raxirize his effectiveness in the

i

freld and to protect his credibility 25 an informition source, he ncods

riore than these basic concepts of scicnce He needs to be able to ¢onouct
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simple, replicable field trials While 1t 1s posgsible for the extension

worker to employ econonics competency to work out, prior to recommending

an nnovation te the farmer, the stratepgy which combines production input

and product commercialigzation factors to ranimax advantapc, only after

testing the inpovation locally con the exteonsion worker ascertédin whether

8 promised nmipimax advantave eupirically obtzins

Experienced agrieultural scientists know that small, subtle di-
ferences 1n environments can have very great effects on crop
vields  Thege differences nust be recognized and cultural prac-
tices adjusted accordingly  Becasuse unreliable advice 1s worse
than none, the scientaist needs to be reasonably sure he 13 right
before he gises advice, and the best way for him to acquire thas
confidence and trustworthiness 1s to test his adexs in well de-
signed experiments carried out in the particular area (47)

Lxtension services generally recognize the extension worker as a
liarson between research worker and farmer, although less frequently have
these services realized that innovations developed by resesrch nust be
tested for their relevance in the farrmer's environment  To the extent
that the extension worker 18 to fulfill this function, not only rust his

sclence competoncy be adequate for the level at which he 1s expaeted to

perform, but also he rust see his job as that of cormunicataing back to
the research worker information on the innovation’s performsnce 1in the
farmer's environment Thile wmuch 15 sa1d 1n extension literature nhout
the importance of the extension worker as a two-way cormunication link
betwean the research worker and the farrer, Brown and Deekens (4) found
little evidence that extension subject-matter specialists in Pennsylvania
defined their b as comwmicators of problems from the farrer to the

research worker
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We do not knov whether extension workers in the developing countries
see their job in these ferms--~communicating to the research worker infor-
mation sbout the farrer's problems and deta on the performance of innova-
tions in the farmer's envivonment  The problem, however, 1s not only that
of role percaption but of admnaistraticn, coordination snd support

a4 serious missing link in nost research and developmeat scheres
an the hot-humid tropies of Latin Americs 18 the production or
subject-ratter specislist Lven though field-extension orga-
nizations ¢xist, the depth of training of most extension agents
18 insufficient for the problens they face  Reseorch personnel
ate often severely limited in their understanding of extension
needs and practices  The fecdbick of farm-production problems

to the rescarcher i1s  wsually inadequate (42)

The extunsion worker may aspire to higher levels of science corpe-

tency although this wvay not be neccssary in his work  But higher levels
are required of those who carry on research, ond they frequently do not
have the motivations, skills, and/or concepts which situations denend
The research worker too often lacks the abilaity to gensrate hypotheses
grounded in thoory, to plan statistically sound experuments, or to ani-
lyze effectively the resulting data Unfortunately, dats may be of little
value because the experimental plets were poorly supervised and farmed
The resultant data are confounded by the uncontrolled influence of such
variables as weuds, insecte, diseases, lack of water, or other randon
misfortunes (sorc of which the scientist rnay be totally uwmawarc because
of the infrequency with wvhach he vaisits his field plots)

Sornewherc, somehow, the agricultursl rescarch workey rust becore
compitted to engiging with the physic sl reality of his research in the

I
field rather than at his desk  Sweultecously, he must pproach agri-



cultur~l problens f%ﬂﬁ 1 serentific viewpoint In these two yospects, at
lenst, his nceds an@ those 2f the extension worker are nesrly wdentical
{

i
The implications for Jgricaloursl odw staon are oshvious

Farming Compestongey

One of the developrent probloems which asbionel agencies fice 1s res
crustang, treininz, snd rimaging ¢ ficld stoff of extension workers Net
only are there freguuntly not enougb sell-tyained sersons fo f1ll all of
the jobs (27, 28 5f, 58), even those ovarlable usu~lly lack the rural backs
grou~d which would make thenm rmost ivmediztely useful

& dean of o prominent agraicultural college in Colombie larented

the fact that tiere were only 900 7 agrdnomos” in b1, country, where

2,000 woere needed  de wos dasturbed that fare boys were not comlng

to the univers.ity zenerally the »nly fari:s boys to matriculate

were those fror the rich, 1nded families educational opportu-
nity f£5: the sons of the average formers, «ho were poor, wis quite

regzer (41)

fhe case of Colonbin reflects thelvonde. paracox of Latin American
1gricuibure Telatehansan {20} reports rhat nost forms in Colormbia are of
the pessnt ¢, pe, 0Y _iniiundio some 2 'wlizon forms ain 1960 of which
move ©h o 60 percel wec less thon faive bectaver (1. neres) in size

% %

Richrerceon (42) wo.nte ab thet Zooot’ s Te oy ricultursl colloews graduste

encl yoar abo © 90 stutimis Wb Lhie e of Yinconiers @ ronorneT to hel
F

]

-

SLLVE O Tur&l-iarr o s popdal-fiun ~uout €403l ir size to that of the
Unauted States' £ym populataien £ 7,500 000
The nunber of wotin Wwot.con studencs s radaated eich ye~r in the
acricaltaral science” 18 “ppronir acelv 1,000 These individuals
re Lo M8sist in scerving 2 popv.otion »f approxivately 115 million
whose livelinvod is derived fronm, or .s wmmediite.y rewatad to,
aoricultaral ploduction
Tor purposes of comparison, in 1963-64 alonc, the United Statcs gradu-
ated 7,050 students with B 8§ degrecs in 2griculture and closcly related

disc.slines, 1,75% vith M A4 or M § degrees, ond 5369 with the Jdocturete

The taily inclades sgriculture, ngricultural economics, agricultural
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educatinn, cericultural engineering, forestry, omd veterainoyy medicine
Ch.p-rro md Allen (11) poaint out that even in countries with Ll rpe
rusal pywulations md - public policy encour zing their cducifion, fewer

thm 25 percent of the aspricultvrsl  voduates come from rur 1 sre-s

Thus the new extensior worker musl not only acquire f-rming conpes-

tency but ilsz lesyn bout rural customs, values, -nd ways of thinking
{33) Where the graduate lacks prerorstion ia these areas, he fsers in-
seoure nd wnadequate in his role of extension worker  Thas problern s
brought out in Cotterill’s study* of persons whe had completed their courses
i two Colowbien agricultur-l colleges and were involvel in information-
digseranstion activitics (mainly extension and technical assistanec) within
12-18 months ~ftcr leoving the classrooms

He o2sked ench person to ronk, 1n »rder of prwertwnge, a set of persondl
characteristics related to perforrence »f his curr.nt work role of "agronomo,”
and this sawe set of choracteristies in ordey of the suitabilzty of his unie-
virsity preparittion  Appropriste stafistical analyscs rovesloe® that the
persoral charicteristics for whick the respordent sesecived an unsuitabal-
1ty of university presiration weye thoso he nov sav g awportmt to per-
forming the “agrdnorn” role In other words, the tore irportsint he per-
ecived r gharaectoristic for perforoaance of the 'veronome’ rolo, the less

he perccived has universaity te have prepared h.oo an that char-cferistic

* B ta gathered by Ralph Cotterill in Colombio during 1967-68 disserttion
resesreh At the time this chapter was written, Mr Cotterill was com-
ploting has doctoral program in the Denertment of Agricultursl Economics
Mi.hig-n State Unl?eISEty, East Lansing, Michigor

i
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This inverse rel-tionship 15 found for such characteristacs related

to farrane competency as  ~bility to malyze problims an the real world,

abirlaty to cownunicate with uneducated persons, understondang the rela-
tion between the "agydnorw' careor and reaxlity, ability to work without
much supcyrvision, practicnl farming skill in the field, ond knowledge of
rural sociology

thile the respondents' generally felr their aniversity had suirtably
prepired them in such areas as mathenaties, soils, control of insects and
discases, statistics, bioleopy, chemistry, zoolopy, agricultural economics,

irrigation and dreinage, their technacal competency in any of these areas

talls short of that required by the revelopment needs of Colombian agri-
culture As 1n other Latin frerican unaversities, in Colombian sgricul-
tural colleges
The uvadergraduste 1g often cqually trained in noarly gvery
phase »f apriculture from sgricultur-l engineering through agro-
nory and znimal science to fopd technology and rural econor 1cs
This systew combined with wnsufficiont trainming in critical ana-
lysis, tends to produce " generslist inadequately prepared to
direct c¢ritical thought to the solving of the problenms which
wiil confront haim {41)

Wharton (54} notes that in doveloping countries where therc 1s a
pressure for expansion of entering classcs 1o higher educttion, these
pressures combined with other factors ---such 28 those discussed above--
have lowered stancards to the point thet the quality of the finil pro-
duct tends to deteriorate 4180, rany disciplines most important for

the developing countrics, particularly the agricultural sciences, have

the lowest prestige and at ract the poorer students



; -28-
f
The studentswho entered these courses “re often the rejects
fron other disciplincs md have made agriculture a last des-
perate choice They are consoquently, in neny cases, loast
suirted to the nceds of their nation nd poorest in providing
the answers necded for the problers of their countries  The
result 15 the poorest talent devoted to tho most critical pro-
blern, nffecting 75 to 80 percent of the population
Of 1,919 alumni of the Unaversity of the Phalippines Colicge of
fgriculture reporting in an alurna study (33) 28 55 percent werc erployed
1n 2gricultural extension work  Of these 548, the majority had been "ge-
neral curriculun graduates, and thoey report that the "curriculur!' they
took farled to provade the nccessiry Concentrotion on specific subject
fields and skills needed in thear jobs  The najority of those who took
the "gener2l curriculun' were 2lmost always the lower scholastic
achievers
The censequence of inadequate preparntion and feelings of insecu-
rity 1s reflected in the wnfrequency of extension workers' visits to the
field wmd the diffrcultics extension agencies have in getting field
workers who are willaing to laive in the field and develop effective rap~
port with farmers These points are 11llustrated in -~ study (50) n
the Land Reforn Avca, Bulacin, Philippines  Of the farmers who responded,
60 percent recolled that the extencion worker hud mnrde one to three
visits to the barrieo, 38 5 percent that he had nade wore than three vi-
sits, while cnly 1 5 percent indic-ted thoe worker lived in the barrio
Sore pervspective on the extinsion workers' influence md leadershap
in the brrrios 1s found in the opinions of the farrers as to who among

the barrie people should take the leadership in an sgricultural mpro-

i
vement project Only 21 percent saird the extension worker, while 36
I
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percent named the barrie captsin nd 22 percent 2 barrio council rember
Those choosing tho extension worker said they would do so far for (3) his
knowledge of forming methods, and (b) his personsl trsits of helpfulness,
kindness, and leadershap

The amportence of these qualitices in an wxtension worker 1s reflected
1n other studies by Castillo (8, 9) Vhen extengion workers doronstysted
a readiness to carry on ahove and beyond the ¢3ll of duty, the farmers'
skepticisn was substantislly reduced  Actions that were perceived favor-
ably racluded getting into the poddy to plant rice, remtining in the ba-
rrro to work on Sundiys end holidays, wnd rrving fovr evening classes
despite heavy rains nd bad roads  Hot surprisingly, Contade found that
FMIz in the high comwnicntion fidelity category were significantly more
likely to consider the value "enjoy working with farwmers™ 73 of high im-
portance in their job than did FMTs in the low comnwunication fidelity ca-
tegory

But to "enjoy working with fareers”™ 1s not enmough  The extension

worker rnust hove the farming corpetincy necessary to cultivate zn inno-

vntion the way 1t should be cultivated, even 1f the proactices reguired
appear strange to the farmers This is 1llustrated by the personil ex-

pariences of an extension workeyr involved i1n 1y field tricl of innovations

to be described Inter in this chapter

I beeare the laughing stuff of 111 tne farmers who passed by
the scedbed becsust I had to sty there watering the secdlings
a1l day  Though I was only an altern-te choice for the job,

I endured all kinds of humilistion by the farmers becezuse of
ny desira to le "vn sore rove about rice culture As for the
farmerx caoperﬁtors some of their pddies were not really

(CEEAL
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1deal for planting the wiracle rice but just the s-re, the
yields were sitisfactory emough -n the part of the farmers--
rorc than enough to convince everybody that thoe output gives
a profitable nargin over the input The successful outcome
of the project as could be gauged by the favorable acecptance
of the farmers of the outstending cheracteristics of the crop
15 a complete rebuff to their jeers, sneers and 111 sorts of
hurili2ting criticisms from the start Furtherrore, I amn now
equipped with rore self-confidence =nd vigor in dealing with
the farrers and theair problons 0f course, the farmers arc
not just livaishing praoises -nd eloquent corments  They are
now #11linz to use certified seeds, 1asecticades ond fertila-
zers 9nd are cager to follow the scientific rethods of farming
As further proof of this, nany far=ers sowcd the IR-8 selec-
tion for this crovping season 1t 1s anticipated that next
dry scason, rost 1f not 2l1 the farmers sholl be plonting the
mrrecle pice  There 1s now widespread talk among the formers
that the miracle rice will cventuolly veplace the varietaies
they htve been using *

Contrary to the frequently expressed criticisrm that agricultural
graduites perceive thermselves as being too 1rmortant to engage in such
undignified work as farmng, we believe that ruch of thas avoidance be-
havior results from feelings of inadequsacy and insecurity --they sirply
never had opportunity to learn farring skaills

Cormunication Cormpatency

Tor the past 15 years, we have been iwnvolved in plamning md conduct-
ing cormmiceation workshops, semintrs, nd training prograns for diverse
groups of persons interested in the problem »f how to use communication
to direct change in the developing countries  Anong these persons werc
thousands of U § Ageney for Internationnl Developrent sponsored prrticip.

antg fror some 70 countricg, dozens of U § technical agsistants about

* Battad, Isidro 4 f%eld trizl report of provincisl agriculturalist to
Office of Corrwnication, Internation~l Rice Research Institute, Manila
Hotel, Mwmnila, Phalippinces, July 6, 1967, (personsl cormunication)
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to go abroad for the %avernr@nt, foundntions, or industry, and, more rew
I
cently, seversl hundr?d foreign nationaels, prancipelly Southeast Asiaugs,

1

in traiping at the Intornsticnal Ricce Research Institute {IRRI)
Whatever the audience, we structure 3 comrunietion training program
s that the troinee learns

1 To stete his cormunication gbjectives in terms of specific be-
havioral changes in the audiences relevant to the problem at
hand

2 To observe, listen, and question for insight on the decision
niking criteris of relevant audiences and the rationales sup-
porting these criteria and consequent behavior

3 To be a communicatlon strate~ist, 1 & , to recognlze indivie
duals wmd situ~taons available for, ready for, and receptaive
of communication as potential facilitators of achievement of
the behavioral objectives and to specify how psychological,
socciological, and cultural dynoiics which affect attention,
aniterest, understanding, acceptance, behaviorsl change, and
selectid soeial action may be employcd to activate and goor-
dinate the behavior of facailitators

& To be a communication technicim, 1 & , to develop, evaluate,
and adapt s necessary decision-making criteria for selecting
appropritte rezns (content, troatment, code, channel) for come
vunication of nessages to activate the facilitators

3 To assess and coordinate the behavior of cormunication cfficien-
cy through ronitoring the social and physical environrent for
response and resction (feedbsck) to comrmmicated messages

6 To underst-nd and control one's own behavinr and wmentnl oriene
tations s significant communication varishles

7 To has 2 sense of urgency for developrient wnd to assurnic per-
sonal responsibility within the realrm of one's sphere of daxly
mnfluence

Thesc comrunicstisn training obiectives constitute a detarled stote-

rent of the diwensions of communicntion corretency, the appropriste role

I
of which has not always been recopnizaed by those in extension  Prior to

1852, U 8 extension uvorkers generally »ssuned, and the scthodologv spe-
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cralists undeyr vhor they trained advoc ted, that the nore methods ox
channels erployed 1in eatension work, the jsr.ooter the likelihood of suc-
cL8s In shore the rore ~essage pryduction the better  The pervasive-
ness of this agsu ption wis reflocted cach year in the hundreds of hours
which extension workers in 108t states spent learning the wechanics of
specrfic methods and arguing, without rauch evidence or theoretical bese,
the superiority of one method over another

In 1%52, administrators and editors of the United States extension
se.vices, supported by a grant from the W K Kellogg Foundation, estab-
~ 1 a national project (38) with the objective of increasing the
zffictiveaess of extension prograns in the U S  through adentaficetion,
~ategration, and translation of the findings of hunman behavior reseczrch
into approaches and raterials which the extension worker might use to 1o-
meove the quility of hig skills in comrwnicstion decision-naking

As a1 ajor dutension of this new project, 1 series of i1ntensive two
a~d thiee-week trainin, programs wns undertoken for carefully seleeted
merpers »f soate ertersion 9tafis Their behavior Juring training docu-
nenved repeatedly the areat extent to vhich the United States extonsion
worder advocates adoption of innovations rather than tesches the former
“ho: " Many crrension workers evidenced considerable distriuss about
a~d reristance to the notion that corrunlcation cowpetency or effectin
veness deperds in p-rt an defining clearlv behavioral change objectaves
fo. specific udiences relevant to the probler at hand Illustrative
of not wncormon violent resctions to this wdes was one horme deronstra-

Lion ospecialist wio ceclared loudly  "But I don't want te cnange any~
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body, T just want to help pcople help theniselves

Unfortunately, this phailosophy as po-t of the pac’inge of assurptions,
organizational structurcs, and operaticnal procedures wh.ch the U 8§ has
exported as an extension model In a study of the irpact of foreign pro-
grams on the ocpanization of Chile's extension effoit, Brown (5) states
that there has been

A wholesale transfer of extension philosophy and methodology fron
the United States, especlally regarding administrative and insti-
tutional zrrangements for carrying out extension functions Fron
its inception as a ninisterial bureau the Departanento de Exten-
s16n Agricola has borne many similarities to 1ts counterpart in
the United States In the early years this similarity was rore
1n phrlosophy and method (1 e , demonstrations, farm visits,
meetings) than in structure, and was largely a result of the fact
that some of the department's people had been to school in the
United States Over the years the similarity has increased

The division of the country into pseudo regions and zones appro-
ximating U S counties, the introduct:ion of subject matter spe~
cialists, supervisors, and home agents, the initiation of 4-C
clubs for rural youth and the organization of work along pro-
Ject and carpailgn lines were all instaigated largely by U S
advisers

Rather than strcssing acquisition of corrunication competency arong

workers, the specinalists advocated extension nethodology as the royal
route to maximizing the lakelihooa ¢l the farrer accepting a recorrended
innovation  Broun states that underlying this ewmphasis on rethodology
1s a notion

that the basic cormunications task (1 e , extension) 1s one of
persuasion and attitude change This may be appropriite to a
rodern agriculture in an industrial nation, but i1t i1gnores the
economic, institutional and other situational constraints that
greatly lirit the utaility of a strictly informational or edu-
cational program far the vast majority of Chilean farmers
Besides =advocating, a wholesale transfer of modern U S 1ns-
titutional forms, this kind of advice denies the history o:
these institutions in our own country by implicitly ignoring
the fact that early extension workers in the United States
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wers vory much involved in controvercial and political acta-

Vit 1es it 18 for wxanple, quite 1 precticsl for Chile to main-
tain 1 purcly winforoatzonal o tencinn progr-m thit ot ye sway
fron Ypoliticol” issues S The sur.st v to nake oxtensior
rrrelevant ond 3y ffoctucl an Chaile 13 o asolate 1t from I-md
reforr, credit, and other devilop ont progrars that re and

will boc underway ia the countryside

Other wratings (21, 22) suggest that Chile 1s not 2lsne among the
developing couwttrice »s recrpionts of wncffectueal, and irrelevabt trans-

plonts  Howwver, sr-anizing c4tension o fforts around

‘polatical’ isecues
neither makes ther relevomt or ¢ ffectull Instead we nelieve thal cs~
tension efforts orgmizced around coi petency are relevent zanu potentinlly

effective But 1f conpetency 38 nol to ke nasdirectel, 2 wechonism 18

requires to assure fthat 1t s w il utrlized This role we conceive for

a sub-dimension of corrupleation comps fency, cormunicition Stratery, or
consideration of be! wwioral changes roguited 1n other wuedicnces if the
farrer 1s £o he fecaiiitated ip adoption of innovitions

In foce, than¥iong wr fexr s of corrunicotisn stratepy, te estonsicon
worker s rorn. lakcay to sce thet 1n swm o cagrs tho ~ppropri e aud.en~
¢u.8 for mwess-ye oro ot fas ferrlre Tat vatocr Lonolords, inpat distrie
butors, bank.rs, fr.ams ~nd nerchoc.,, ete o oy ploy 2 sipnificent
role 1n responoe to the freier's ot ~tion-seckins behavior »r wh ¢n
factlatate or frustr-te the actien he visheo ta ¢ ke

In a stu’, of winforrnotion sourc s for 7, 4-~D woed spray in Colormbiran
peasent nerzbosrhool., Rovers (47) foa d that Fary store personnel were
sowe oft.n anfor stion sources than  xtencion agents at all stages of

the clrsgical —oder of the adoption process (sce Table 2}
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TABLE 2

Information Sources

AdoplLion Stope Extension Apents Farm Store Personnel
% A

Awareness 7.4 36.6

Interest 6.9 27.29

Evaluation 31 11.6

Trial 8.3 41,2

Activities of a private individual to multiply the IR~8 seed and
his efforts to sell a farm monagement plan to 65 rice farmers in a2 Phi-
lippine barrio further illustrate the vole of sudiences othex than the
farmer in the daiffusion of innovations. Of particular note (see Table 3)
is how the farmers learned about IR-8 and the farm management plan as com-
pared to other farm matters {(29)

TABLE 3

Learned Information About

Sources IR8 Plan Other Farm Matters
T % = A
expert agents 10 1 &4
self, own experience - .- 32
other farmers 35 17 19
landlords 12 3 4
LA O 4 - -

management plan promoter 39 72 e
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Conclusions Into Practice

What conclusions may we draw from these data and experiences? In

the absence of the change ogent conpetencies necessary to validote an

hypothesaized rinimex advantoge following adoption of a recommended inno-
vation, w2 most probasbly find

1 Extension educators who stress, in pre~ond in-service training

programs, extension methods rather than acquisition of the com-
petencies described,

2 srxrendion admnistrators who consequently send inadequately

trained extension workers to "teach' farmers rasther than to
chtain behavioral changes among other relevant audiences,
3 extension workers who
a) tell farrers and villagers what to do rather than asking
thert what they do and why they do what they do,
b) talk about and advocatc practices assured to be "improved"
rather than {1) demonstrate innovations for which the nini-

nax advantage has previously been valadated, snd (ii) teach

the former the "how" and "why'' of the recommended variety
or practice, and
4  Fareers who incressingly learn to resist extension worketrs
In short, extension e¢fforts tend to be promotional rather than edu-
cational, persuasive rather then informative or nstructional, the far-
mer 18 told he ougﬁt to increase production but the extension worker
|

lacks the competencies necessary to instruct the farmer in the "how"

ond "why'" of the innovations he recommends  As a result, "resistance
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to change can be ''resistonce to estension workers !
Interviews (50) with 45 farys household hcads chosen at random in
five Philippine barrios produced the followiny, comments (at the froquen-
cies noted) sbout the extension worker agsioned to cach barrio

« He 1s young corp-red to the majority of the farmers nd 50 18
not toco experienced in watters of farming {(27)

-~  He uses (technicsl) language we cannot understond very well

33

-  He goes by the bocok ond not on whet 1s really happening in the
field (17)

- He 15 not very sure sometimes of what he is advising us to do
(35)

= He cannot answer wmany of our questions (16)

Farmers reported therr perceptions of incompetency in some workers
in such terns as “Aba, eh, 1§ warunong p2 kamy diyen, ah,'" which ¢ be
translated as "Why, we Know rore thzn he does  He's young, what does he
know?"

Except in a2 few instonces, structures (¢ g , ministries, agencies,
institutes, organizations, buresus, etc y in the developing countries
concernad with agricultural probloms lock the cormunication apnd rdmas-
nistrative links to coordinate effectively research, education, and exe
tension

Considering the problems of the education«resenrch link, Peterson
and ¥rozier {(41) observe that

Lducationnl institutions nd experirent stations are usually se~
parate organizations with little cooperation between the btwo

The extension programs introduced in several countries are also
too frequently carried as separate programs, not embodied in o
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uvarfied effort of research ond education  Consequently the ex-
tenwion personnel lose the starulus of contact with o large body
of screntific fellows and must exnend rmuch energy in locating
sources of nev information Also, research and teaching pro-
groms suffer froa leck ¢f contact with professionil colleagues
woiking dmily with real agriculuaral problens

Simlarly, with reference to vesearch and extension activities, Hill

(24} poants out thit
One of the 1mportint missing links in the extension service of
rany developing countries 15 the person we call the subject-mat~
ter specialist UHe 1s the mon with an advonced degree who nakes
1t his business to know both the scirentific and the applied side
of his particulay field He shuttles back and forth betwsen re-
scarch workers and extension workers In too many developing
countries there 13 not a sufficrently close wprking relation
between research and extension  When the research worker holds
an advanced Jdegree, not to mention g white-collar job, ond the
extension worker has a high school education or less plus a
thin veneer of specaal training, the gap between the two servi-
ces 18 often hopelessly wide  The subject matter speciralist as
we know him can help bradge this gop
Laionberger and Chong (32), malyzing the rodern-day agraicultural suc-
cess story of Teiwoan, noant out that thoe high levels of productivity have
been achieved "by thce use of systems (azencies) for developing and dis-
sernating scirentifie £orn anfornet.on very daiffe.ent from those used in
the Unitcd States This success . f 2 dalferent syster 1s ¢ fact that
U § techniciens generally dedicsted to the land gront collese system
sometimes find difficul. to recognize
They describe Lhe syotem most deviloped and most cxtensively used
in Toawan es "composed of 1 series of wmore or less crop-specialized,
publicly-supportod rescarch oreanizations for developing scientific
fore inforwation  These systems, in turn, 1re connected in g variety

of ways to a more or less dual extension systen desizned to carry new

scientific knowledge ebout all crops and livestock of concern to farmers "
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One extension operation 15 publicly supported, the other 1s Financed by
loc1l farmers' associrations

Where onc's assarptions no longer hold nd the "stite-side' wodel of
extension does not fit, as 1s usually the cuse in the developing countries,
1t 18 tume to develop indigenous models of agricultural research, exten-
sion and education

The TRRI approach to the training of cxtension rice specialiscs
(6, 29) institutionalizes exchange of information srong those involved
in agricultural research, education, and extension  This ‘changang the
change agent” technique 1s based on the notion that the purpose of train-
ing 1s to chonge humsn behavior --what people know and are capable of
downg, how thoey think, and their orientations This porat of view holds
that the extension worker, who denls with tne farmer, must be ashle to
grow rice at le-st as well as the farror, to have grown the new variety
hefore vecommending it to the farmer, or te have applied the treatment
before advisine the f2rmer to do so

Field expcriencr wsith different varseti.s ani prectices give the sork-
er conviction nd crudioility when he talks to farmers  If he cannot grow
rice, he finds 1t difficult to win znd wm-int~ir the farmer's confidence
It 18 diffrcult to tonch what one does not koow 4z expresszed so well
by Sophoclaes in 400 B C "One must learn by doing the thing, for though
you think you know it --you have no certainty until you try ”

Those responsible for the training continually ssk  "What coume-
tencies do we wish these traine®s to acquire as 1 result of thais trainang?”

They assess, at the start of each progrem, a treinee's exasting levels of
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technie sl corpetency by diagnostic exercises and written tests, including

ope which asks him to respond to some 100 staterents about riee produc-
tion  He checks whether he considers esch to be "true, "falsc,” "it de-

pends,” or "I don't know " On checking any of the first three, he must
write his re isons for answering as he did The trainec vetains = carbon
copy of the test throughout the progrom and reviews his responses and
reasons frequently, correcting 'nd revising the original answers asg he
acgquires nev wnformation The original sheets are organized by subject
areas for review by the troining s5£1£f and re referred to the scientists
who will serve as ainstructors This assessment eztsblishes a starting
pomnt for lectures, serminars, individusl consultations, field trips, and
other levrning experiences

Approxamately one-half of a1l instructional time 16 spent working in
the paddies  Trainees, indavidusily or in small task forces, grow one or
wore plots of rice, performing cvery opiration  Rice-growing CXperiences
for trrnees n 1 and 2-weck courses e arranged by plamning 2 series of
plots, each with rice at a different growth stege in this wry, the trainee
obtains 1n & week experience with working with rice at all stages, and
thus 2equires soue knowledge of farming praciices and skBills

Trainses who 1ve to be production or extinsion speciralists spend
from 6 to 12 months in similar progrars, spending the latter months in
teons of two on actual raice farms  Therve they are responsible for mon-
aging frowm 5 to 50 hectares depending upon the willinsness of the ouner

:

As a result, they become competent farrmers, but "lso extremely aware of

the many econormie factors i1nvolwved
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While at the Institutc, the trainees meet regularly with the staff
and senlox scientists to discuss the problems they encounter in the
field Lxarminations and diagnostic exXercises are given perlodically
(1) to nwasure the learner's progress md to provide ham with feedback
on which 2reas of subject matter =wnd which diagnostic problems are givaing
him difficulty and (2} to help the instructors to focus on the creass in
which the bulk of the class hns majer problems

Trainees prepave and present papers on rice production In 8o
doing, they learn how to use the library, how to orgonize and present
matericls, and how to defend a point of view befere therr peers Traina
en verbal responses change over tim. from the sharing of speculations
and personal experiences to precise reporting of research data  The
kinds of questions they sk alsa chenge, and vith increcsing frequency
one hears "How do you know?” "Show me the data,” and "If we don't know,
how rmight we find out?

Through interaction with scientists and smaell zroup projects, they
acquire a basic understanding of the philosophy and methods of science,
They become familiar with such conceplts as ssumption, procesSs, proba-
bility, observation, prediction, explanition, theory, low, validity, re-
livbalaty, and variability  What emerpos from these training cxpericnces

15 a brsis on which tho trainees can improve their science competency

They put this into practice by dusigning and carrying out sirple replie
cated trials

The treinces develop communication competency throughout thair traine

]
ing  First, instructors in the tecnnaictl areas base their instructional

approach on commuaicition primerples  They practice what the communication

!
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specialist rght prﬁach, hopang that the troinees --who later will teach
gthers~~ 1ntu1tig@i§ pick up the ability to teach others as they hnd been
taught

Scecond, communication instructors, by provoking enalysis of learning
situations which the trainees have <xporienced, help them to idantify
and learn how to apply communication concepts nd prainciples  This builte
1 fcedbaek mech-nisn. alse affords the instructors insaight inte trainee
reaction to imstructicon in technology

Third, throughout the program, trainees, individually ond in small
groups, plan, prepere, and présent ---md liter evilucte-- o wide rangc
of communication exercises  These “ssignments include demonstration
plots, field days, briefing sessions for high officrals, leaflets, pos-
ters, seminars, diignostic tests, ond lesson plans (1ncluding 1astructisme
a1l  a1ds) for 1 range of specific instyuction'l s:ituations and audiences

in short, they leoarn communication by doin, 1t Trowinees return home not

only wath confidenee in their ability to communicate but also with tan-
gible materials ready to adapt to cormunication and instructional tasks
they are quite likely to ¢ncountey

The opportunity to sharpen and put to 1 test all of their skills
comes during the iast saix months of the yeer-long program  Troinees, 1in
teams of two, are assigned to rice production firms  E-och team mekes
the management decisions, superviscs the work, trains the laborers, -md
keeps detazled reccﬁdq Lrphasis 15 upon the use of new technolopy so
ag to mzke 1 profit  During the first ss.son of 1967, all the 12 toms

i
produced high yiclds with production investments that returncd net pro-

fits of from $150 to §200 (U $ ) per hectare (29, 45)

F

|
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After returning to thair employing orgamizations at the completion

of training, the ivoiness continue to work with IRRI by establishing
field trials to obtoin quantitative performinece data on new research
developments  Under some conditions, z research finding may not respond
in the farmer's environment and to have determined thais in field traials
before recommending 1t to farmers has obviols benefits, including that
1t miniriizes the possibility of demonstrating innovatiohs that turn out
to be failures in certain situations

All field trinls are conducted in cooperation with national agri-
cultural agencies involved an extension or research and provide a basis
for eontinuang IRRL interactisn with the supervvisory and field staffs
of these agencies

When field trial results are positive, the innovotion is ready to
be extended to farmers throough demonstrations and other mewms L re-
sults are negative, the innovation 18 not demonstrated Instead, the
worker sends his results to his agency znd to IRRI for review Where pose
sible, the couses of the negoative response 1re deterrmaned If the rice
plant or the practice 18 at fault, the scientists atudy ways to adapt
the variety or practice

Results of field trioals and Institute research are discussed cur-
rently in production tr2ining programs, ond previous treinees raturn to
the Institute 3t least once 2 yvear to report to scientists on their ex-
periences, to loearn about emerging new Technology, and to plon the new
series of field trials for the coming year

Over the past ﬁlve yvears, IRRI has dempnstrated the workability of

this training approach 18 7 way of linking research, education, exteénsion
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and the varicus governpental and privete agencies involved in rige pro-
duction ?3rt1aipﬁﬁts in the program have been employecs of officisl
reseorch and extension agencies, agricultural colleges, religious mission
groups, fertilizer manufacturers and distributors, insecticide saleswen,

landowners, polrtacians, and forecigm techmical assistance personmel By

erphasizaing the functions to be served, and the conpetencies requived to

fulfill them, the Institute helped these groups and agencies to mike
existing rwdels of education and extension organization wishble Efforts
and time were not dissipoated trying to transplint am  imported rodel or
reorganlsing (xisting apcncies

The conoperative efforts of nany interests, publaic and pravate, helped
the Phalippines to nount -l carry forward 1ts firvst successful rice pro-
duction program, Ehe country becoming rice sufficient for the first time
1n 50 yesrs The ¢redit must po to the organized total systems approach,
an approach trigpered by the devilopment of a new, nigh-yielding riee
variety but strongly toinforced by an aggressyive training program coupled
with national field trials

Spread of the new rice varietiec and practices throughout Southeast
Asia has been facilitated by training of resenrch and extension workers,
cooperative research progr-ms, nd active exchange of informition and ma-
terials (44)  Dncouraged by the success »f the Philippines, most countries
of Southeast Asia howe enroliled teams »>f rice specialists ain the produc-
tion tyiining programs to levwrn how to zrow rice and how to organize si-

|

milar progrems at home (6, 29)  Most have successfully adapted the train-

ing approach to the needs of their arcas (1, 49)
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In West Pakistan, for instance, informal data indicate that rice
yicelds of farmers in arcas served by extension workers trained via the
IRRI pattern are neoily twice those in the areas with conventionnlly
traoined workers  Where trained wrokers are encournged and facilitated
to use their troining, they deronstrate that compctence or performance-
orientcd training DOLS make a difference

In retrospect

What, then, can we conclude about the role which agricultural edu-
cition cm play in facilitating acquisition and maintenince of the com-
petencles required in agricultural development, particul-rly for those
who work with farmers?

Developrent requires knowledge and persons competent to produce needed
knowledge 1f 1t odes not exist This requires research, 1f competent re-
search workers are not available, they must be produced This may requaire
establashing new institutions or orienting old cnmes to prepire people who
can study the farrer's production input and product commerciilization
procblems

I1f this rescareh 15 to be relevant to the problems of agricultural
developrnent, we need rechanisms that increase the likelihood that the re-
sulting innovations ‘re capable of solving the farmer's problems regard-
less of his environment This 1s one of the roles we cce for the ertcn-
sion worker Performance here assures, however, that the extension work-
er has the necessary competencies, such s already described  Without
these, he cr-nnot objectively test -n i1nnovation for its local advantages

Where such tests produce positive results, the extension worker, given

adequite comrunicition competency, can develop appropriate communication
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strategies and messages for thce frrmer ond various supporting aucdiences
Wherc negative, the relevence of future research may depend upon how well
he can report this to the reserrch institution

Thus, the relevance of research, the justification of education, and
the effectiveness of extension depend upon the extension worker having,
at least to some degree, the technical, econorics, science, farming, and
cormmunication competencies described

Unfortunitely, the m2jority of agricultur-=l educationnl institutions
in the developing countries probably are not so oriented to these goals,
or do not have the human resources to pursue therm  They may feel they
also lack the physical resources, but thig, too, s part of the problem
Chances are that the rost readily aveilable, low-cost, efficient class-
room -~the farmer's field-- 1s rarely used

Universel agreement with the point of view about sgricultural edu-
cation or extension described here 1s not expectec Our experiences at
hore and abroad have documented time “nd again that the heterogeneity
arang wnstitutional settings 1s much too diverse nd complex for any poar-
ticular rodel of extension

We have presented, instead, a set of characteristics which we believe
to be runimal for the success of any agricultur-~l education or extension
model  While we do not expect anyone to disagree about the importance of
competency, some may disagree about which competencies nd how much of
ech are importaont

Others may argue that we hive neglected the most important virtues
or cheracteristics of agricultural workers --~-a dedicetion to service,

an 1nterest in agriculture, and a desire to help cne's fellow men Such
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characteristics are desirable, but we ¢mnot accept then as substitutes
for eompatoncy

Finally, we recognize that 1t moy be diffacult to find all of the
five conpetencies ~-techpaicel, cconomics, science, farming, and ¢comruni-
catinn-- combincd in o single apricultuarel gradunste, or to mershsl the
rasources necessary to provide the learning opportunaties so that he may
acquire those russing or inadequate To the extent thot 1t 15 not pose
sible, md this certainly may be the ¢3s¢ in many developing countries
where workers in agraculture have minimal educotiocn, then the 2gricul-
tural development orvganization must provide the missing competencies
through domestic or imported specialists, tens of speci-lists, and/or
cooper~five arrongements with other entitics

Although we all probably know better, there is 2 pervasive tendency,
at home and abrosd, to try to solve all developmentsl problems through a
sangle disciplinary approach What 1s needed 18 an approach that mobi-
lizes, energizes, and qualifies the range of nerscens ond institutions
ia the tot2} system, or 211 of the relevant, interacting systems Thas
means Jttention to reseorch, educstion wnd extenmsion, yes, Lut also to
mul€rtudinous production input and product commercislazation factors
We need ¢ broader viewpoint, and we need better information about the

compeétencies required to mtke the total system effective
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