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CHAPTER 6
M ETHODS

Timing and location

The study condsted of two rated parts. amail survey and a series of persond
interviews conducted before and after the survey. This chapter dedsfirst with the
interviews before turning to the mail survey.

The study was conducted in Indonesia between 9 March and 8 November 1991.
During thistime | was based at the Research Indtitute for Anima Production of the Centra
Research Indtitute for Anima Science, Bogor, West Java. | dso made two extended fidd
trips outside the Bogor/Jaekarta area to pretest questionnaires and collect datac one around
West Java, and the other to North and South Sumatra.

I nterviews

| conducted persond interviews with two types of individuas extenson subject-
matter specidists (SMSs) (members of the population from whom the mail survey sample
was drawn), and other officids concerned with research-extension links. All interviews
were conducted in the Indonesian language.

I nterviews with extension specialists and local officials

| interviewed atota of 66 loca agriculturd officias (37 SMSs and 29 others), using
asemi-structured, opentended questionnaire. The nont SMS officidswere dl directly
involved in extension work; most were heads and extension section leaders of Dinas
offices.

These interviews conssted of two types. persond vidts, and group interviews. |
vidited 42 livestock and food crops personnel employed in atota of 22 provincid and
digtrict officesand Agriculturd Information Centers (AICs) in three provinces: West Java,
North Sumatra, and South Sumatra. 1 also conducted a series of structured group
interviews with 24 livestock officids, SMSs and Agricultura Staff Training Center lecturers
atending alivestock training course in Ciawi, West Java. These officids came from eght of
Indonesia's 27 provinces (West and South Kalimantan, North and South Sulawesi, Aceh,
Bdi, South Sumatra and Jambi).

Before each interview, respondents were requested to complete awritten
questionnaire -- ether the pretest (if the interview took place before the survey insrument
had been findized) or the find form of the questionnaire.

The interview questions focused on the respondents extension activities, information
seeking behavior, and problemsthey faced in their work.



114

Other interviews

| interviewed atotal of 35 other persons connected with research-extension
linkages, both as part of the research planning process and after the mail survey had been
sent out. Theseincluded Minigtry of Agriculture officids, Agency for Agricultural Reseerch
and Development (AARD) communicetion personnd, faculty a Bogor Agricultura
Univeraty and Pggaran Universty (Bandung), and expatriates working in agricultura
research and adminigiration. | interviewed severd of these individuas more than once.
Severd interviews were with groups rather than individuas.

| dso talked with field extension agents and farmers where possible, though | made
no attempt to do so on a systematic bas's.

Mogt of these interviews were conducted on an informal basis. Where possible, |
meade written notes during the interview; otherwise | made tape-recorded or written notes
immediately afterwards.

Analysis

| have not made aformd andysis of the interview materid for this sudy. However,
the interviews were valuable for two reasons.

. They provide the necessary background for the quantitative part of the study. This
was epecidly vauable in designing the survey questionnaire and in interpreting its results.

. They provide arich store of examples from which to illudtrate the survey findings.

Mail survey

The mail survey used two four-page questionnaires, both in the Indonesian
language. The firg, the Information Sources questionnaire, explored respondents
information sources and their extension activities (Appendices 1 and 2). | prepared four
different versons of this insrument, each focusing on a different informetion source. The
second, or Publications questionnaire, gathered data on problems the respondents faced,
their use of AARD publications, and their information needs (Appendices 3 and 4). The
two questionnaires were distributed to severd different samples of extenson specidids, as
explained later in this chapter.

For convenience, | have numbered references to questions from the Information
Sources questionnaire as 1S1, |2, etc., and those from the Publications questionnaire as
P1, P2, etc. Trandations of the questionnaires are given in Appendices 2 and 4.
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Questionnaire design and pretesting

The ingruments were designed after consderable discussion with communication
professonasin AARD research inditutes, Ministry of Agriculture extenson agencies and
training inditutes, the Ministry's public reaions divison, Bogor Agriculturd Universty, and
representatives of the private agricultural press.

These discussons served to identify problems in research extension linkages and
methods of evauating them. The pretest questionnaire combined items of theoretical
interest with questions of practical value for AARD and extenson personnd. The
ingrument contained a series of identical closed-ended questions about four different source
types. AlC publications, AARD publications, Directorate- General recommendations, and
other SMSs. Other questions included both closed- and open-ended items. The instrument
was edited for language and content by native Indonesian speakers.

Forty SMSs and Minigtry of Agriculture locd officidsinvolved in extenson and
training completed the pretest questiomnaire during vidgtsto Sx provincid and didrict
agricultural officesin West Java; the AlCs at Ciawi and Lembang, West Java; and the
livestock training course mentioned above. Mogt of the 40 officids also were interviewed
individudly or in groups about their extension and information seeking activities.

| analyzed the pretest using the Statistical Package for the Socid Sciences (SPSS)
PC+ verson 4 (Norus¥/SPSS 1990). Thisandysisincluded smple frequency tabulation to
ensure adequate variation in responses, and reliability and factor andysisto test the
usefulness of information flow and independent variable measures. In order to discover any
reliability problems specific to any one of the four sources (Al C publications, etc.), |
anayzed each separately. | dropped and added severd items and made changesin
question wording as aresult of thisrdiability andyss.

Because another question in the pretest indicated that the agricultura press was an
important information source, | replaced the items dedling with Directorate- Generd
recommendations with equivaents relating to the agricultura press.

Severa respondents complained that the eight- page pretest questionnaire was too
long. | therefore dropped some items and split the questionnaire into two four-page
insruments. one focusing on information sources, and the other on usage of publications.

| reduced the instrument length by creating four separate versons of the information
sources questionnaire -- one focusing on each of the four sources. This meant that it was
not possible to compare the four different source types within subjects, as had been
planned. Instead, comparisons must be made between groups of respondents responding
to each of the four versons. This requires the assumption that the four groups are smilar in
al respects except for the questionnaire they were sent. | achieved this through random
assgnment of respondents to groups receiving each version and tested this assumption by
comparing variables among the four groups. The four-fold versons aso necessitated
increasng the sample size to ensure alarge enough n for ggnificance in gatistica testswithin
esch verson.
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At the suggestion of AARD communication officids, saverd items were added to
the publications questionnaire to provide data on specidigts information needs, their use of
AARD publications, and their knowledge of AARD-developed innovations.

Information Sources questionnaire

The Questionnaire about Extension Specialists' Information Sources
(Appendices 1 and 2) amed to discover why extension specidigts use certain information
Sources.

Four versons of thisinstrument were distributed to random subsets of the
respondent sample. The four versons were identical except for Questions IS7 and 8, on
the third page of the questionnaire. 1 firg discuss the questions common to dl versons
before describing questions 1S7 and 8.

Common questions

Questions |1 S1 and 2 measured the respondent's personad characteridtics, such as
inditutiond &ffiliation, specialization, education, experience, gender, provenance (urban or
rurd), and outsde work. Question 1S2.9 attempted to measure the respondent’s wedl th by
asking if he or she owned various items.

Questions | S3, 4, and 9 asked about the respondent’s extenson adtivities. the
adlocation of time to various tasks, the frequency of seeking informeation, providing
information to clients, and ties with research.

Questions 1S5 and 6 asked about actual and desired infarmation flows from 24
sources. These sources included the mass media, scientific and extension publications,
categories of individuas such as farmers and extension colleagues, training, and the
respondent's own experience. The sources listed were those mentioned by extensionists
and other experts during the planning phase of the study; the list was substantidly revised in
the light of the pretest results. Question 1S5 measured how much information respondents
obtained from each source. Question 1S6 asked which they would like to usein anided
gtugion.

Questions |9 to 11 measured the number of times the respondent had engaged in
various extens on and information-seeking adtivities (such as vigts to farmers and seeking
answersto clients questions) in aspecified period. Severd itemsin this group measured
specific linkages between research and extension, such as joint meetings, research seminars,
training, and reading of publications. The time period specified ranged from three months to
three years, depending on the expected frequency of the activity and respondent's ability to
recdl it.

Question 1S12 focused on the respondent's
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atitudes toward centrally developed recommendations. This question was intended to
distinguish specidists who viewed themsdlves as conduits of information generated by higher

authorities from those who thought they had more autonomy in generating and adapting
technology recommendations to suit local needs.

Questions different in each version

| was unable to discover any comparable studies thet tried to measure the
Information FHlow and FP SCORES variables, so | had no standard set of questions that would
give reasonably "clean” indices. | therefore based questions 1S7 and 8 on Havelock and
Lingwood's (1973) coding sheet for responses to open-ended questionsin persond
interviews. In addition, space limitations meant it was possible to include only a smdll
number of questions to measure each concept. | attempted to overcome possible reliability
problems by testing questions in the pretest and selecting those that had the best construct
vdidity and rdligbility (asreveded by factor andyss)

The wording of these questions differed among the four versions of the
questionnaire. In each verson, these questions explored the level of information flow from
and the respondent's rel ationships with one of four sources:

. Publications from the Agriculturd Information Centers (Verson 1).
. Agriculturd newspapers and magazines (Verson 2).

. AARD publications (Verson 3).

. Information from other extension specidisgts (Verson 4).

Each version posed the same questions about one of the sources, with near-
identical wording except for the name of the source type.
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Questions 1S5 and 1S7.1 to 7.4 measured the amount of infarmation flow from the

Table6.1 Questions in the Information Sources questionnaire used to measure
Information How.

Vaiable Q# Question wording (trand ated)®

Information 5. For extension purposes, how much information do you obtain
Flow from [source]?

7.1 Frequency you read [source].”

7.2 Frequency you obtain information useful for extenson from
[source].

7.3  Frequency you use informetion originating from [source] in your
extension activities”

7.4 Usa‘dul ness of [source] as a source of extension information for
you.

In each of the four versions of the instrument, "[source]" was replaced by one of
four sources: AIC publications, agricultura press, AARD publications, and other extension
pecidigts. Question wording differed minimaly among the four versons.

b

a

Information from AIC publications was measured by question 1S5.4, the
agricultura press by question 1S5.1, AARD publications by question 1S5.7, and other
extenson specidists by question 1S5.13. Scale: 1 =very little, 2 = little, 3 = somewhat
little, 4 = medium, 5 = somewhat much, 6 = much, 7 = very much.

C

1 =never, 3= onceayear, 5= onceamonth, 7 = once aweek, 9 = every day.
‘ 1 = not useful, 3 = somewhat useful, 5 = rather useful, 7 = very useful.

source, while questions 1S7.5 and 1S8.1 to 8.15 measured the ERSCORES variahles
(Familiarity, Proximity, etc.). The order of itemsin questions 1S8.1 to 8.15 was randomized
to conced the nature of the variables of interest, and severd items were worded negatively
to reduce the risk of monotonous responses. The relationships between the itemsin
questions 1S7.1 to 8.15 and the concepts they were intended to measure are shown in
Table 6.1 and Table 6.2. | discuss the vaidity and reliability of these measureslater in this
chapter.
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Table6.2 Itemsin the Information Sources questionnaire and the FP SCORES varigbles
they were intended to measure.
Varigble Q# Item wording (trandated)®
Familiaity  8.11 You know the type of information [source] has.
8.14 You know [source] well.
Proximity 7.5 Nearest place where [source] is usualy located.”
8.2 [Source] isdifficult to find.
Structure 8.3  Obtaining information from [source] is an important part of your job.
Capacity 8.4 [Source] isthe most credible source.
8.10 [Source] has more complete information than do other sources.
Openness 8.5 Compared with other sources, [source] is easy to use for extension
purposes.
8.9 [Source] providesinformation in a ready-to-use form.
8.15 Compared with other sources of information about agriculturd
technology, [source] is easy to understand.
Reward 8.3  Much information from [source] is not relevant to problems faced by
farmersin your area.
8.8 [Source] often discussestopicsthat are closaly related to conditions
In your area.
8.12 [Source] often provides information that is not new to you.
Energy 8.7 Youdevotealot of effort to obtain information from [source].
Synergy 8.1 Information from [source] often does not agree with information from
other sources.
8.6 [Source] usudly has informetion thet is currently needed (timely).

a

See footnote a to Table 6.1. Unless otherwise indicated, responses were

measured on ascale from 1 to 7 (1 = disagree, 3 = somewhat disagree, 5 = somewhat

agree, 7 = agree).
b

1 =inown office, 2 = in other room in same building, 3 = in other building, 4 =in

same town, 5 = < 50 km awav, 6 < 150 km awav, 7 = >150 km away.
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Publications questionnaire

The Questionnaire about Publications Used by Extension Specialists
(Appendix 2) evauated extensonists problems, their use of AARD publications, and their
information needs. A single verson of this instrument was produced.

Questions P1 and 2 measured the respondent’s personal characteridtics: inditutiond
affiliation, specidizaion, number of years experience, and gender. These questions were
identicd to itemsin the Information Sources questionnaire.

Questions P3 and 4 sought to identify major problems extensionists faced in their
work as awhole (question P3) and in obtaining information (question P4). The wording of
guestion P3 was based on Sigman and Swanson's (1984) eva uation of problems facing
extensgon systemsworldwide. Changes from thar questions included (1) smplified wording
and trandation into Indonesian, (2) division of their category of "linkage" into two:
"obtaining information” and "feedback,” (3) the addition of the category "reward,” and (4)
the use of a 7-point response scae instead of one containing 3 points.

Items in question P4 sought to measure the relative importance of various problems
mentioned by research and extension personne during planning and by respondents during
pretest interviews.

Questions P5 and 6 compared the frequency respondents read and the usefulness
of saven publication types. These included Indonesids agricultural newspaper (Snar Tani),
three publication series produced by the Agriculturd Information Centers (Liptan, Buletin
Informasi Pertanian, and booklets), and three AARD publications types (Warta Litbang,
scientific journals, and books). The pretest had included the farmers magazine Setia
Kawan, but so few of the pretest respondents had heard of this magazine that | excluded it
from thefull survey.

Quedtions P7 and 8 sought to measure the actud information flow from AARD to
respondents. Question P7 listed six items of food cropping technology recently devel oped
by AARD. Respondents specidizing in food crops were asked if they had obtained
information about each item, and if so, from which source. Question P8 posed the same
questions about six livestock technologies to livestock specidist respondents.

Question P9 aimed to identify topics about which specidists most needed
information.

Sampling
Samplesize

A sample Sze is a compromise between the desirable and the possible. The desired
Sze depends on the amount of variation within the population and degree of accuracy and
certainty required. The possible size depends on the resources available for the sample
collection.

In order to calculate the desired tota sample Sze, it was necessary to determine the
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sze of subgroups that would be compared (McCall 1982:202). For the Information
Sources questionnaire, the design caled for a maximum of four subgroups (corresponding
to the four versgons of the questionnaire) to be compared within three indtitution types
(province, digtrict, and AIC). For the Publications questionnaire, a maximum of three
subgroups (province, digtrict, and AIC) were to be compared.

| determined the desired sample sizes for each questionnaire were determined using
aprocedure given by Sted and Torrie (1980):

r3 2(Zap + Zo)? (s/d)?,

where
r=  Thenumber of replications (= respondents per subgroup).
Z=  Thevdue of the sandard normad variable.

s =  Thepopulation standard deviation. The pretest indicated that standard
deviations for Information Flow and the FP SCORES variables were in the range 0.95 to 1.77
onascaefroml1to7. | sdlected 1.77 asthe vaueto usefor s .

a = Thedesred confidence leve (set to 0.05). Thisisdivided by two for a
two-tailed test. Za2 thus equals 1.96.

= Theasurance with which it is desred to detect the differenced. (1- B=
the power of thetest). Rwasset to 0.2; Zg thus equals 0.85.

d=  Theminimum Sze of the difference to be detected. | st this arbitrarily to
equd s. In other words, the smallest difference that could be detected with confidence
would be equa to the sandard deviation of the variable being tested.

These cdculationsyielded an r of 15.79 (rounded up to 16) for the smallest
subgroup.

Information Sources quedionnaire  Based on the lists of SMSs collected (see below and
Table 6.3), about 61% of SMSswere based at didtrict offices, 28% at province offices,
and theremaining 11% at AlCs. The smadl numbers at AICs meant it was necessary to
dratify the sample, over-sdecting AIC specidistsin order to obtain enough AIC
respondents to respond to each version of the Information Sources questionnaire.

It was neither possible nor necessary to sample province- and didtrict-leve
specidists separately. It was not possible because of the addresslists | had: for numerous
SMSs| had an address "in care of" the provincid Kanwil or Bimas office only, without any
indication of whether the specidist worked &t the province or didtrict leve. It was not
necessary because the numbers of province-level specidigts (Table 6.3) were sufficient to
dlow pooling of province and digtrict personnel and draw a common sample, being
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reasonably confident of obtaining the minimum of 16 respondentsin each subgroup.

Multiplying by the minimum sample size of 16 by the proportion of didtrict to
province speciaists (956/437) yidded 35, the number of digtrict specidists desired in each
subsample. The desired sample Sze for each questionnaire versonwas thus 16 + 35 = 51.

Multiplying by four gave 202 as atotal desired sample size for the Information Sources
guestionnaire. Multiplying thisfigure by 1.5 to compensate for an expected response rate of
67% yielded atota sample of 303 province and digtrict speciaidts.

For the AIC SMSs, | a'so aimed a aminimum subgroup Sze of 16. Multiplying
this figure by three (only three of the four questionnaire versons were sent to AIC
gpecidists) and by 1.5 to alow for non-responses yielded atota of 72 AIC SMSsto be
sampled.

Publications quedionnaire  Increasing the sample size above the minimum enables more
confident estimation of smaller differences between means. The resources available alowed
me to send the Publications questionnaire to 150 province and digtrict specidists and 67
AIC specidigs. After dlowing for expected non-responses, thiswould yiedd aminimum
sample size of 31 province SMSs, dlowing differences of 0.7 s to be detected with the
confidence levels given above.

Developing alist of specialists

Respondents for the mailed survey were sdlected from alist of dl Indonesian
extension subject-matter specialists. Because no one organization a the nationd leve is
responsible for coordinating the speciaists, no complete, up-to-date nationd ligt of them
existed. It was therefore necessary to develop one.

| obtained lists of specidigtsin each province from various branches of the Ministry
of Agriculture: Bimas, the Secretariat- Generd and AAET in Jakarta, and the Agricuturd
Training Indtitute (Balai Penataran dan Latihan Pertanian) in Ciawi, West Java. These
ligsvaried in their date and the types of information they contained: some included names
and specidizations but no addresses, while others showed names and addresses but no
gpecidizations. The oldest lists dated from 1988, the newest from 1991.

By comparing these ligts, | developed an aggregate list for each of Indonesias 27
provinces, containing the specidists names, work addresses and areas of specidization.
These ligs were mailed to the corresponding provincid offices of the Ministry of Agriculture
(Kanwil, the body responsible for coordinating the SMSs activitiesin that province), with a
request to update and return it. Updates were received from 10 of the 27 provinces.
Revisons for West Java were obtained by interviewing the specidists coordinator in
Bandung. A repest request to the remaining 16 provinces failed to generate any response.
A total of 1560 names and addresses were collected in thisway.

Because of the difficulty in compiling this master list and rapid turnover among
gpecidigts, doubt must be cast on the vdidity of thelist. Anindication of its accuracy can
be obtained from the number of corrections received from the 11 provinces providing these:

Of 575 SMSsinthe origina lists sent to the Kanwil officesin these provinces, 118 (20%)
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Table6.3 Numbers of specidists sent questionnaires.

Quedtionnaire/version Province® Digrit® AIC Total
I nfor mation sour ces questionnaire

AIC publications 22 53 0’ 75
Agricultura press 24 53 28 105
AARD publications 25 53 28 106
Other specidigts 31 45 27 103
Totd 102 204 83 389
Publications questionnaire 44 108 67 219
Grand total 146 312 150 608
Estimated population 437 956 167 1560

a

Province and didtrict specidists were combined during the drawing of the
samples.

b None sent because AIC specidists author AIC publications.

had changed address within the province, 29 (5%) were no longer extension speciaigts, and
an additional 119 SMSs (20%) had been appointed.

We might expect smilar proportions to gpply to the 985 pecidigtsin the remaining
16 provinces which had not provided updated information. Taking the 11 provinces
corrections into account, this would mean that overal, some 184 of 1560 specidists (12%)
in the master list had moved, 45 (3%) were no longer extension specidists, and another 185
newly appointed personnel (12%) are not represented.

Thetota of 1700 specidigts these calculationsyidd is an underestimate in light of
President Soeharto's statement in August 1991 that the Ministry of Agriculture then
employed 2247 specidigts. This may mean that recently hired SM Ss are under-represented
inthe sample. However, this causes little concern because recent hires are least likely to be
familiar with local conditions or available information sources or to have developed firm
information seeking habits.

Sample selection

The pretests and interviews suggested that specidists at province and digtrict offices
and at AlCs obtained information from rather different sources. However, AIC specidists
were much less numerous than those at the other two indtitutions. This meant it was
necessary to oversample AlC specidigisto obtain asufficiently large n for datistical tests
comparing them with personnd at the other ingtitutions.
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| therefore sampled the two groups separately, selecting nearly 90% of al AIC
specidigsto complete either one or the other of the instruments, but only one-third of dl
provincid and didrict specidigs (Table 7.2).

| drew the samples at random from the master list of 1560 names. Specidists who
had been interviewed or participated in the pretests were excluded before the samples were
drawn. All samples were mutualy exclusve. The sampling schemeis summarized in Table
6.3.

AlIC specidids  Of the 1560 specidistsin the master list, 167 worked at AICs, and 1393
a provincid and digtrict level agriculturd offices. | randomly sdected 67 of those working
at AlCs as respondents for the publications questionnaire.

Of the remaining 100 AIC specidists, 83 received the Information Sources
questionnaire (the other 17 had been interviewed or participated in the pretest). | randomly
divided these 83 persons into three groups. 28 received version 2 of the questionnaire
(asking about the agricultural press), 28 received verson 3 (AARD publications), and 27
received verson 4 (other specidists). | did not send verson 1 (AIC publications)
gpecidigs at the Al Cs because these specidists are responsible for producing these
publications.

Pravince and didrict specidids | deleted names of those specidists known to specidize
in topics other than food crops and livestock (e.g., in fisheries or etate crops) from the list

of 1393 specidists working at provinciad and didtrict leve offices. Some province ligts
classfied specidigts by discipline (e.g., economics, soil and water conservation) rather than
by commodity. This made it difficult to determine whether the specidist was engaged in
food crops or livestock activities. In such cases, included only those disciplines clearly
related to food crops (e.g., agronomy) or to livestock. While this meant that some
provinces (e.g., East Java) are under-represented in the sample, | felt this was better than
risking the bias of including large numbers of respondents from outside the food crops and
livestock aress.

From the remaining exactly 1000 names, | randomly selected 152 to receive the
publications questionnaire. | chose another 306 specidists at random from thissamelist to
receive the information sources questionnaire. Of these, arandom 75 were sent version 1
(focusing on AIC publications), 77 received version 2 (agriculturd press), 78 got version 3
(AARD publications), while 76 were mailed verson 4 (other specidists).

Digtribution logistics

The quegtionnaires were mailed on 17-24 September 1991. Respondents at AICs
received theirs via the directors of their ingtitutes. In addition to the questionnaire, each
mailing enve ope contained:

. A copy of aletter from the Directorate of Food Crops Extension (or Livestock
Extengon, depending on the recipient's area of specidization) indicating the importance of
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the research

. A letter from the director of the Central Research Indtitute for Anima Science,
requesting respondents to reply to the questionnaire.

. Brief indructions on completing and returning the questionnaire.

. A stamped, addressed return envelope bearing the letterhead of the Central
Research Indtitute for Anima Science.

Each quegtionnaire bore a unique identification number. The anonymity of dl
responses was guaranteed in the instruction shest.

A smdl number of specidists completed questionnaires during persond interviewsin
North Sumatra and West Java. These have been added into the totals shown in Table 6.3.

Data cleaning and additional variables

| entered coded data on computer disk using the dBase |11+ database program
(Ashton-Tate 1986). | imported the datainto SPSS PC+ version 4 (Noruss/SPSS 1990)
and cleaned them using the SPSS Data Entry program. All analysis used SPSS PC+ and
Lotus 1-2-3 (Lotus Development Corporation 1991).

Missing values

Respondents occasionaly omitted to answer a question or gave more than one
answer. | coded such ingtances as missing and excluded them from andysis involving that
variable. A response of "Don't know" (for ingtance in question 1S8) was coded as missing.

One exception was necessary because of an error in the question wording in
Indonesian: aresponse of "0" ("don't know") to question 1S8.11 (Y ou know the type of
information [source] has') was coded as "Disagreg": someone who did not know the type of
information could correctly circle either "don't know" or "disagree.” It was necessary to
recode 25 responses (9%) in thisway. (Thisitem was later dropped from the andysis
anyway because of rdiability problems)

Outliers

Questions 1S3 and 9 to 11 invited respondents to indicate the number of timesthey
had performed a particular activity within agiven period. A smal number of specidigts
wrote unusudly or unredisticaly large numbersin response. | identified such cases usng the
SPSS EXAMINE procedure (Norusis/SPSS 1990:C-60) and treated them as missing for the
variable involved.
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Data transfor mations

| reversed the coding of negatively worded items in the Information Sources
questionnaire to ensure that high scores corresponded to high expected information flows.
For uniformity, | converted responses to questions 1S7.1 to 7.3 from ascale from 1 to 9 to
onefrom 1 to 7 usng asmple linear transformation:

new score = ([old score- 1] © 6/8) + 1.

L evels of measur ement

Severd of the variables used in this sudy were measured on ordind scales:
questions 1S5, 7, 8 and 12, and P3 to P6). Throughout, | assumed that these were
measured & the interva rather than the ordind level. Thisassumption isjudtified for four
reasons.

. The scales used gpproximate an interval scale, and their use as such iscommoniin
the socid sciences.

. It enables the construction of indices composed of multiple variables.

. It dlows the use of powerful parametric techniques such as multiple regression,
corrdation and rdiability andyss

. Such techniques as multiple regression, etc., are rdatively robust with regard to

minor violations of some assumptions.

New variables
| calculated or entered the following additiond varigbles:

— S

. Specidization, taken from question 1S2.2.

. Wedth index, calcuated asthe total number of items the respondent reported
owning in question 2.9.

. Pravince, taken from the respondent’s address.

. Inner Idand lacation, reflecting the respondent's location in the densely populated
and relatively well developed "Inner Idands’ of Java, Bai and Madura, as opposed to the

sparsely populated Outer Idands.

. Pravince categary, reflecting beliefs commonly held in Indonesia about the leve of
agriculturd development in each province: 2 (high) for Javaand Bdli, 1 for North and South
Sumatra, Lampung, North and South Sulawes; O (low) for dl other provinces.
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. Tatd information obtained, the mean of scores from al 24 information sources listed
in question 5.

. Information flow and FP SCORES indices (see below).

| was interested in the effect distance has on the SMSs use of sources. For each
respondent, | therefore measured map distances from the respondent’s office location to the
nearest known source of each type. For smplicity, | used direct straight-line distances (i.e.,
not road or true air or sea distances). The maximum distance measured was 650 kilometers
(from Merauke in Irian Jaya to Jayapura, the provincid capitd).

The distance to the nearest known location for each source depended on the source
type the respondent was questioned on:

. For ALC publications: the number of kilometersto nearest Agriculturd Information
Center (located in or near the provincia capita).

. For the agricultura press. All respondents are assumed to receive Snar Tani, SO
the distance was set to 0 km (but see below).

. For AARD puhlications: the number of kilometers to the nearest AARD food
crops (or livestock, depending on the respondent’s specialty) research ingtitute or sub-
indtitute. The distance to the provinciad AlC was used for respondents in other specidties,
or if the AIC was closer than the AARD dite. Thiswas because the AlCs are supposed to
recaive dl AARD publications.

. For ather SMSs as sources. the number of kilometers to the nearest other SMSin
the respondent's commodity group (e.g., food crops). The location and specidty of other
SM Ss was taken from the master list of 1560 addresses and plotted on the map to alow
distances to be measured. Respondents with colleagues in the same ingtitution were
assgned adistance of 0 km; those with colleagues in a different ingtitution in the same town
were assigned a score of 5 km.

| took the natura logarithm of the number of kilometers to approximate the nor+
linear changein friction of distance a greater distances. Distances of zero (naturd log
undefined) were alocated a score of 1 km. The logarithm scores were linearly transformed
and reversed to form a 7-point scale, so high scores corresponded to high proximity.

Hlicat —_—

. Specidization, taken from question P2.2.

. Number of items on which respondents had informationr  the sum of answersto the
firg part of questions P7 and 8, asking whether the respondent had obtained information
about six recent food crops (question P7) or livestock (question P8) technologies. Similar
sums were caculated for each of the sources named in second parts of these questions.
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. Information needs indices for each of the commodity groupings (rows) and
disciplines (columns) in question P9. For instance, the index for rice information need was
the number of boxes checked in the firgt row in this question; that for cultivation was number
checked in the first column under the "food crops’ rubric. | aso caculated totd information
needs for food crops and for livestock information: the food crops index included the 24
food crops boxes, plus those for "estate and industria crops,” "machinery and equipment,”
and "irrigation." That for livestock included the 24 livestock boxes, plus "livestock fodder
plants," "milk handling," and "livestock post-harvest.”

Initial analysis
Significance level
A levd of p = 0.05 was sdected as the criterion for sgnificance.
Freguencies and point estimates

| calculated frequencies and appropriate descriptive satistics (e.g., mean, standard
deviation, mode, median) for dl variables. | ranked comparable variables (such as
information flows from various sources, questions 1S5.1 to 5.24) by their mean vaue for
ease of analysis and presentation.

The survey used a dratified sample containing two subgroups of specidists (those
working at AICs and those a provincid and digtrict offices), and different proportions of
the two groups were sampled. Because of this, it is necessary to weight responses
according to their proportions of the total population when making point estimates of the
whole population of extenson specidists (e.g., when estimating the proportion of al
specidigs who are women). The presentation of results distinguishes between the various
samples as necessary. | weighted means when caculating point estimates for the
population of specidistsasawhole. Table 7.2 gives the weights used for this.

Differences among groups

| used two main statistica techniques to test for differences among groups of
respondents. These were the chi-square for count data and one-way andysis of variance
for ordind (interva) data. If the analyss of variance identified sgnificant variation, | used
Student-Newman-Keul's and Scheffés tests or contrasts using t-tests to test for differences
among pairs of groups (Norus/SPSS 1990:C-45, Steel and Torrie 1980:177-187).

| used one-way anadyss of variance to test for differences among respondents
grouped by stuation (inditutiond affiliation, inditutiond leve, province, Inner Idand
location, province development category) and demographics (sex, education, rura
background, specidization, engagement in outside work).

| used regressions to gauge the effect of continuous variables such as wedlth (index
developed from question 1S2.9) on specialists responses.
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I nfluences on infor mation sour ces
Uniformity of subsamples

The analyss of factors affecting information flows rests on the assumption thet the
subsamples of respondents to the four versions of the questionnaire did not differ in
important ways from each other. | tested this using chi-square (for categorical data) and
oneway andyss of variance (for "interva" data) (see the earlier discusson of the assumption
of interva-level data). | tested all mgor variables (51 in dl) other than those in the
Information Flow and FP SCORES indices (see below) for differences among the four
subsamples.

Subsets of respondents
The survey design required that analysis take into account two categorica varigbles:

. The respondents ingtitution (provincid vsdigrict vs AIC). Thisis necessary
because AIC specidists were oversampled and because pretests and interviews showed
that these three groups have rather different characteristics.

. The source type each respondent was questioned on (AIC publicetions vs
agriculturd press vs AARD publications vs other specidigts. This must be taken into
account because amissing cdl (AlIC respondents were not questioned about AIC
publications) in the data may otherwise bias resuts.

It isthus possible to compare subsets of responses. across source types or across
indtitutions. While they are necessary for the reasons outlined above, comparisons among
subsets of respondents are also vauable:

. They can reved differences among subsets. For instance, respondents at AlCs may
consgtently score higher on a variable than their colleagues a didtrict offices. Discovering
thisisafirs gep to finding out why.

. They provideinterna replications for tests of hypotheses. If ardationship holds
over saverd subsets of respondents, it can be considered robust. If it failsto hold, doubt
must be thrown on its wider gpplicability. Mogt sudiesfall to include such interna
replications.
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Scale construction

Two problems were encountered in congructing multi-item indices for FP SCORES
vaiadles. Firg, itemsin some of thea priori scales (Table 6.1 and Table 6.2) were
relatively poorly correlated with other itemsin the same scde. This raised questions about
thevdidity of the indices, and meant that scales congtructed solely on the basis of the a
priori groupings would have low reliability. The second problem was that someitemsin an
apriori scae were rdatively highly corrdated with itemsin other scales. Thisraised the
danger of multicollinearity among independent variables, which would cause problemsin
interpreting regression results. These problems are discussed further in Chapter .

| used five criteriato ded with these problems and ensure a consstent gpproach to
index congruction. | included an item in an index if:

. It contributed to the face vadidity of theindex.

. It was sgnificantly corrdated with dl other itemsin the index.

. It had an item-total correlation greater than r = 0.3.

. Cronbach's a of the index would not be raised by ddeting the variable.
. All itemsin an index loaded onto the same factor in factor andysis.

Detalls on these criteria are given below.

. Eace vdidity was based on the groupings in Table 6.1 and Table 6.2. | did not
condder an item for incluson in any other scaes than the one for which it islisted in these
tables. If achoice had to be made between deleting one variable or another, | retained the
item with the higher face correspondence with the concept in question.

. Inter-item carrdlations | calculated Smple Pearson correlation coefficients for
parsof itemsin each a priori scde. Anitem wasretained in the index only if it was
ggnificantly (at p = 0.05) correlated with dl other itemsin the scale.

. ltemrtatal carrdlation SPSS's RELIABILITY procedure (Norusis/'SPSS
1990:C-77) was used to calculate item-total correations. The item+-total correlation
measures the corrdaion between each item in the scale with the sum of dl varigblesin the
scde, excluding the item in question. | considered for possible ddetion variables with such
correlations of less than 0.3.

. Cronbach'sa  RELIABILITY dso cdculates Cronbach's a, a measure of the
overdl mutud corrdation among scdeitems. | removed items from an index if doing so
would rasethevaueof a.
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. Eactar andyds | performed factor andlysis on the responses to Questions 1S7.5
and 8.1 to 8.15 (the hypothesized influences on information flows). The anadysis used
principa component extraction and the varimax rotation with pairwise ddetion of missing
variables. | consdered for deletion any item from an a priori scae that loaded most heavily
on afactor different from othersin the scae.

Thefive criteriawere occasondly in conflict. For ingtance, two variablesin the
same a priori index might load onto the same factor but have amutud corrdation lower
than the criterion level. Or an item loaded onto a different factor from othersinitsa priori
scale, but ddeting it would significantly decrease the Cronbach's a of the sce asawhole.
Judgementsin such instances were based primarily on the face vaidity and item-total
correlation of the scale. They are described below in Chapter 9.

| congtructed the Information FHow and FP SCORES indices by summing responses to
items remaining after evaluaing these criteria and dividing by the number of itemsin the
index. Theresult was a series of indices with a potentid range from 1 (low) to 7 (high).
Because of the smdl number of missing scores (a maximum of 13 cases, or 3.4%), | made
no attempt to estimate any missing vaues.

Differences among sour ce types and institutions

| used one-way analyss of variance to test for differencesin Information How and
each of the FP SCORES variables among respondents at the three ingtitutions (province and
digtrict offices and AlCs) and among the four source types (Al C publications, agricultura
press, AARD publications, and other specidists).

| also tested for differences between source types within each ingtitution, and for
differences between ingdtitutions within each source type. This was necessary because one
source-type-by-ingtitution combination was not surveyed: AlC specidigts use of AIC
publications. Thiswas because the AIC specidists themselves author these publications.
This omission might bias any comparison that includes either AlIC specidists or publications.

I nfluences on information flow

| ran severd regresson modes with the information flow index as the dependent
variable, using SPSS procedure REGRESSION (Norusis/SPSS 1990:C-53).

Individud influences of FPSCORES variahles  If an SMS knows a source well, will he or
she get alot of information from it? If we assume that everything ese is congtant, we can
answer this question by testing the relationship between Familiarity and Information FHow.

| did this by running asmple regresson usng Familiarity as the predictor and
Information Flow as the dependent variable. | did thisfor al respondents.
| wished to know if specidigtsin the three indtitutions differed. For ingtance, is

Familiarity with a source important for AIC specidists but not for their district counterparts?
If specidigs a the three indtitutions respond in Ssmilar ways, then the three groups can be
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combined. If not, they must be treasted separately. | tested this by running separate smple
regressions for each inditution for Familiarity as a predictor of Information Flow.

Smilarly for the four source types. Familiarity may be important for AIC
publications but not for AARD publications, for ingtance. | tested this by running asmilar
set of ample regressons for each of the four sources.

In order to gauge the overdl effect of Familiarity on Information Flow after
controlling for the source type, | ran amultiple regresson usng Familiarity and three dummy
variables representing the source types as independent variables.

To avoid the potentid bias due to the missing source-type-by-inditution
combination (AIC specialists and AIC publications), | dso ran a series of ample regressons
using Familiarity to predict Information FHow for each of the 11 remaining combinations of
sources and indtitutions. | used the z-test (Walker and Lev 1953:255) to discover
differences among regression coefficients within each source type or inditution.

| repeated the above andyses using each of the other seven FPSCORES indicesasa
predictor of Information Flow.

Combined effects of FPSCORES varianles How do the FP SCORES variables affect
Information Flow when al are consdered together? To answer this question, | ran severd
multiple regresson modds. | first investigated the correations among the FP SCORES
variablesto check for possble multicollinearity problems. | then ran amultiple regresson
mode using the FP SCORES indices as predictors of Information Flow. First, FP SCORES
variables were entered by stepwise forward regresson with aminimum significance level of
p = 0.05 for incluson in the equation. Findly, al remaining FP SCORES variables were
entered into the modd.

The same model was run a second time, controlling for the source type and
ingtitution. Dummy variables for these variables were entered into the equation before the
sepwise incluson of the FPSCORES indices. Entry of remaining FP SCORES variables was
then forced.

Comparison among sources and inditutions  To discover any relationships specific to

individual sources or indtitutions, | dso ran multiple regressons for seven subsets of cases
for each of the four sources and the three ingtitution types surveyed. For each subset, | ran
these regressons with and without controlling for source or inditution.

Vidationsof assuimptions | ingpected scatterplots and histograms of residuas for
evidence of violations of regression assumptions such as non-normdity of resduds and

heteroscedadticity. | used variance inflation factors and other collinearity diagnosticsto
detect multicollinearity in the modd.



