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INTRODUCTION The pur'pose of this paper is to examine the effects of formal 

education and government services on income from anam6ulture and the adoption 

of selected aquaculture practices. Numerous researchers have found that 

both formal education and exposure to extension services increase a farmer's 

level of productivity. For example, a recent summary article by Lockheed, 

Jamison, and Lau (1980) indicated that 31 of 37 farm data sets analysed .. 

manifested positive relationships between formal education and productivity. 

They also found that extension services wure positively related to productivity 

in eight of 16 data sets. One of these latter analyses indicated that extension 

was negatively related, and the rest showed no significant effects between 

the two variables. 

:!any researchers have also found positive relationships between innovative 

behaviour and both level of formal education and change apent (e.u. extension 

service) contact. Although not the mo-,t recent, the most comprehensive summary 

of these relationships is provided by Ro-.ers and Shoemaker (1971).. They note 

that in 74f percent of 275 studies years of formal education was positively 

associated with innovati& behaviour. In 87 percent of 156 studies reviewed 

change agent contact was positively correlated with innovative behaviour. 

In this paper we examine the effects of foril education and government 

services on aquaculture practices in ,egion II of the Philippines. The 

'The fkrst draft of this paper.w, completed as part of a workshop on fishery 
project monitoring and evaluation held at the University of Rhode Island, 
June and July 1982. 



Government of the Philippines (GOP) has been providing various irlformNtional 

services to aquaculture pond onerators in the 2nd Region of the Philippines 

for the past several years. Some have questioned the efficacy of these sevvices. 

In the past, pond operators did very little to improve the qualiiy of 

their ponds. The ponds were simply constructed, filled, stocked, and then 

harvested at some later date. The GOP,'throuph various agencies has been 

trying to in-prove the production of these pondF by information programs aired 

at convincing the O6Deiators that the intelligent use of pesticides, fortilizer, 

lime, and supplemental feeds can greatly improve yiel[s. 

METHODS Ideally. one would use time series data to determine the effects of 

formal education and the exposure to government services. Unfortunately, at 

this time there is no baseline data against which we can test for actual 

changes in behaviour. The analysis conducted here will therefore look for a 

relationsiip between formal education, exposure tu scrvices, and present 

behaviour. Given the fact th,-t little or rio pond improvement practices 

werti conducted prior to govern-ment intervention, it is reasonable to assume 

that if there is a relationship between exposure and practices, it is the 

exposuie that resulted in the practices and not the other way around. 

Tests Two variables wcre used to determine degree of cxposure to services: 

rendered technical(1) Respond,-nts were asked 'hit afencies that you know have 

assistance and information dissemination on fishery technology in your locality?" 

The total number of visits was treated as an independent variable" and 

(2) Respondents were requested to list the fish farming extension services 

they had participated in. This list was converted to a simple number 

reflecting the total number of services they participated in. Years of formal 

education was determined from response to a direct question. 

The first dependent variable, aquaculture practices, was measured by 

asking respondents to indicate whether or not they used the following pond 



improvement techniques: use of lime, fertilizer, pesticides, and/or
 

supplementary feeding. Respondents were given a score of one for each
 

practice engaged in, and these scores were summed resulting in an aquaculture 

practice scale with'a potential range of from zero to four. The measure 

of production is the total income received from aquaculture. Although this 

measure does not include fish used for home consumption it is an acceptable 

substitute for actual production figures.2
 

The sample was composed of 22 randomly selected pond operators from the
 

2nd Region of the Philippins. The sample is a subsample of a larger
 

stratified random sample of fisher personnel in seven repions of the Philippines.
 

All questions were ppsed in the local vernacular.
 

ANALYSIS Correlations between the independent and dependjent variables can
 

be found in Tabie 1.
 

Table 1. Correlations between independent and dependent variables. 

Visits Services Education Income 
Number of Extension Visits 

2 Nuriner of Extension Services Used LS5 

3 Years of Formal Education .02 -. 01 --

4 Income from Aquaculture .37 .26 .01 --

5 Aquaculture Practice Scale .31 .48* .05 .2LI 

Tale 1 indicates that none of the variables are significantly correlated
 

with aquaculture incomc. It is interesting to not- that even aquaculture
 

1 None of the Region II pond operators used lime. thus, the scale had a range 

of from one to three.
 

2Assuming that price structures do not vary widely in Region II. 
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practices, a factor which should have some effect on production, is only 
3 

wcakly, and not significantly cor-related with income. Additionally, it is 

noteworthy that education is not sigInificantly correlated with either income or 

aquaculture practices. Even when the effects of the other independent 

variables are controlled, the partial correlations between education and the 

two dependent variables remain close to zero. 

The only significant relationships in Table 1 are those between number 

of extension visits and number of extensie1n services used (r= 0.45), and number 

of extension services used and the aquaculture practice scale (r= 0.L!8). 

DISCUSSIOU Overall, the total number of fish fai'ming extension services 

participated in by the respondent is the most important determinant of aouaculture 

practices. It also appears that num.ber of extension visits helps determine
 

participation, suggesting that number of visits is indirectly related to 
14 

through participation.practices 

It was surprising to find that none of the variables considered were 

the fact that there wassignificantly related to income. This could be due to 

no control for pond area. For example, ;f individual.; with relatively small 

pond&s participated in gov(!rnment services and u;(:d practict-s which increased 

of non-partic i antsoioduction, their production may not (:.cc:(d the prduction 

with larFger pond areas v'ho practice no pon( improvement measures. It i, therefore 

sugg:este1 that .uture analyses of this datia control for production unit size. 

The lack of si,gnificant relationship between form,.al education and the 

deperdent variables was not totally unexpected. Several researche:rs have 

indicated that education is most likely to effect production under modernizing 

Lau 1980; Shul. 1975). The analysisconditions (cf. Lockhe<df Jamison, and 

presented here has not taken into account the, environn-ntal context of the pond 

operators in Region II, and it is suggsstzd that future analyses of this data 

control fo2 the deree of modernization in the various Repions and communities. 

The relationship would have probably been stronFer if the dependent variable
 
were production per unit area.
 

4It could also be that participants are visited more frequently. 

3 

http:form,.al


In sun, the analyses presented here indicate that participation in
 

extension services leads to improved pond manapement. The analyses concerning 

relationships Ietween government services and prdduction are inconclusive, 

and suggestions are made concerning improvements which could be made in future 

evaluations. 
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