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Abstract 

We assess whether school attendance and progress of children in rural primary schools, with 

respect to their gender, is inversely affected by deteriorating environmental resources. We 

distinguished three types of areas, namely, severely-degraded, medium-degraded and 

non-degraded environmental conditions. Our findings, among others, show that there were 

other factors like school crowdedness, illness, bad weather, school absenteeism due to petty 

trading and/or informal casual labour, and poor quality of some primary schools that 

significantly affected the probability of school attainment for the schoolchildren apart from 

the environmental degradation situations. Environmental degradation, in all estimates except 

for the schoolgirls in severely-degraded environment, did not have a significant impact. The 

policy makers therefore, in their attempt to improve educational attainment and human 

capital formation at primary level should, as well, focus on these other relevant factors 

excluded from our model. Moreover, the non-government sector may also be enticed into 

investing in education through attractive fiscal incentives. 

Keywords: Environmental Degradation, Primary School Attainment, Rural South Pare 

Highlands, Tanzania 
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1. Introduction  

This paper tests whether school attendance and progress of children in rural primary schools, 

with respect to their gender, is inversely affected by deteriorating environmental resources. 

Schoolchildren are involved in the work, supporting their households‟ livelihoods, including 

housework, farming, collecting scarce environmental products and/or grazing. This type of 

child labour frequently leads to foregone schooling, which may have critical consequences 

for educational achievements. Understanding more about this form of child labour in the face 

of various degrees of environmental degradation, and its link to educational attainments is 

important. 

2. Data  

We used cross-sectional primary data obtained in 2006/7 from the south Pare highlands. 

South Pare is the most dramatic example of environmental degradation in Tanzania. The area 

is entirely confined to the Same district, with a land size of 5152 square kilometres, in 

Kilimanjaro region. The area is categorized into three main zones as per its geographical 

features. The zones are the Upland Plateau Zone (relatively non-degraded), the Middle 

Plateau Zone (medium-degraded) and the Lowland Zone (severely-degraded).  

2.1 Descriptive statistics 

We had a sample of 301 schoolchildren in our survey, one from each household. The criteria 

used for selection were primarily their familial relationship to the household head, their 

undoubted physical ability to perform various activities without difficulties, including 

collection and/or grazing and other agricultural and household work, were enrolled at primary 

schools and were able to express themselves. With regard to familial relationship, we 

preferred children who were living together with their biological parents.  

Of these 301 schoolchildren, 152 (50.5 percent) were boys and 149 (49.5 percent) were girls. 

In general, 92 percent of these children reported that they attended school in the past 12 

months while 8 percent reported they did not. The 8 percent who did not attend had either 

permanently or temporarily dropped out of school. In any case, if they would attend school 

next academic year they would have to repeat a grade. For those who attended school in the 

past 12 months, it happened that some missed school occasionally apart from allowed 

holidays and school breaks. 2 percent of the schoolchildren reported having missed school 

quite often, 75.4 percent missed school regularly and 22.6 percent never missed school during 

the whole academic year. The rainy season was reported as the period that schoolchildren 

most often missed school. 57.8 percent of the school-goers acknowledged having missed 

school quite often during the rainy season. 15.6 percent did not attend school most often 

during the dry season while 26.5 percent found the interview question not applicable 

suggesting that they either never missed school or seasonality had no direct connection with 

their school non-attendance.  

There were several reasons explaining why they sometimes failed to attend school at the 

specified time. 40.5 percent cited illness as the major cause. 22.9 percent of the 

schoolchildren sometimes did not show up at school due to bad weather while 7 percent 
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failed to come to school on some days because of collecting environmental products. Other 

causes were working at farms (3 percent), working at home (1.7 percent) and lack of 

stationery (3.7 percent). 20.9 percent of the schoolchildren respondents sometimes didn‟t 

attend due to „other reasons‟. We suspected this category might contain those not regularly 

attending school because of practicing petty trading in the street as the respondents were 

reluctant to admit the fact. Poor quality of some primary schools could also contribute to the 

problem of seasonal non-attendance though it was not questioned in the research instrument.  

We did not find a significant difference in school attendance between girls and boys. Hours 

spent in collecting scarce environmental products and/or grazing, farming and domestic work, 

which might affect school attendance, did not differ significantly between boys and girls 

though gender bias prevailed for some activities like grazing for boys and housework, 

especially cooking, for girls (see Table 1).  

All children specified their schools and respective classes. Ishinde primary school enrolled 10 

percent of the survey schoolchildren. Other primary schools (Note 1) enrolled between 0.3 

percent to 9.6 percent of the survey schoolchildren. These primary schools were located at a 

distance from each other at different villages in different environmental degradation 

conditions. Pupils were enrolled at a nearby school from the homestead. Villages in this study 

each had at least one primary school. These facilities were public and children rarely attended 

primary schools outside their village. The majority of schoolchildren in the survey 

households were concentrated in classes 4 to 6. There were 33.6 percent, 21.9 percent and 

16.6 percent in classes 6, 5 and 4, respectively. These were mature pupils and their physical 

labour force was essential in supporting their parents in agricultural activities, housework, 

collecting scarce environmental products and/or grazing. However, Class 7 pupils, though 

mature, might not be largely available as they were preparing themselves for the final 

examinations of accomplishing a 7-year primary school education. Their daily school 

schedules might also be very tight. 

Schooling might result in both direct and indirect costs. The direct costs of schooling were 

mainly costs of uniforms and costs of school equipment, mainly stationery. Other equipment 

like textbooks were usually provided by the government, pupils found them at school though 

still in short supply. In the study area, parents had no custom of buying textbooks for their 

children. Other direct costs like school fees and enrolment fees (introduced in 1995) were 

eliminated by the Tanzanian government in 2002 (Burke and Beegle, 2004). Because each 

village had at least one primary school, almost no children had transportation or lodging 

expenditures. Under the Primary Education Development Plan (PEDP) developed within the 

context of the Education Sector Development Programme (ESDP) covering the period 

2002-2006, primary school fees and other parental contributions were abolished at primary 

level and capitation grants were raised with an ultimate target of US$ 10 per pupil (Mbelle 

and Katabaro 2003). Despite some allowable financial contributions for attending such 

expenditures like graduation festivals, direct costs of schooling were rather low in Tanzania 

(Burke and Beegle, 2004) and were not considered in our research instrument. Instead, we 

considered the indirect cost or rather the opportunity costs of schooling as the more relevant 

“cost” of schooling in our case. In particular, we focused on the hours pupils spent in school 
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compared to hours in other activities. Since, by law, these pupils were prohibited to have 

formal employment, e.g. in government and private offices while still schooling, we 

considered formal employment activity as non-applicable and completely absent from the 

survey questionnaires. This, however, did not exclude the possibility that a few school pupils 

might have spent some time in non-farm self-employment in petty trading and similar 

businesses. However, this aspect of non-farm self-employment was not considered in the 

research instrument. To cater for its possibility, Table 1 includes a non-explained time-spent 

variable.  

We emphasized seven broad areas of time use for schoolchildren in our sample. These were 

water fetching, fuel wood collection, grazing, agricultural work, household chores, 

schoolwork and leisure. In this paper, water fetching, fuel wood collection and grazing are 

referred to as scarce environmental product collection and/or grazing works.  

Table 1: Distribution of time per week by environmental condition  

 
 
 

Non-degraded Medium-degraded Severely-degraded 

Mean Std. Dev Mean Std. Dev Mean Std. Dev 

      

Schoolboy       
 

Water fetching hours 

Fuel wood collection hours 

Grazing hours 

Agriculture working hours 

Household chores hoursa 

Leisure hoursb 

School hoursc 

Unaccounted-for hoursd 

Total 

5.04 

3.38 

2.35 

8.01 

4.19 

80.09 

60.60 

4.34 

168 

2.54 

1.67 

2.26 

5.67 

2.45 

8.04 

3.31 

6.16 

4.12 

3.60 

7.54 

3.94 

78.35 

60.34 

3.93 

168 

4.49 

2.99 

3.40 

5.39 

2.44 

24.80 

12.35 

11.24 

7.50 

6.13 

11.77 

7.09 

55.66 

61.33 

7.28 

168 

8.71 

5.80 

6.77 

6.73 

4.38 

29.16 

4.62 

 
Schoolgirl 
 

      
 

Water fetching hours 

Fuel wood collection hours 

Grazing hours 

Agriculture working hours 

Household chores hoursa 

Leisure hoursc 

School hoursd 

Unaccounted-for hourse 

Total 

4.93 

3.30 

1.90 

9.23 

5.19 

78.27 

59.88 

5.30 

168 

2.18 

1.43 

2.02 

5.18 

2.53 

10.58 

5.56 

 

6.02 

4.02 

2.61 

7.51 

5.58 

74.94 

61.94 

5.38 

168 

3.78 

2.51 

2.83 

5.92 

4.03 

21.42 

9.27 

8.74 

5.84 

3.90 

9.35 

7.08 

66.11 

60.04 

6.94 

168 

6.79 

4.51 

4.80 

7.13 

3.85 

26.65 

10.00 

Legend: Std. Dev. – Standard Deviation 
a. Household chores hours were the sum of the average hours each schoolchild in the above three 

categories spent per week on cleaning, cooking and childcare 
b. Leisure hours were average hours available per week for ease and relaxation free from responsibilities. 
c. School hours were average hours per week dedicated for education. This included time spent walking 

to and from school, time in school and time spent on school homework plus private studies at home. 
d. Unaccounted-for hours referred to average non-explained time spent per week on any unforeseen 

activity including petty trading (street vendor) or the like-nature business.  

Girls and boys spent, on average, the same number of hours per week in school activities in 

all environmental conditions. On average, they dedicated 60 hours per week on education. 

This included time spent walking to and from school, time in school and time spent on school 

homework plus private studies at home. There were some minor variations of time spent on 
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other activities like collecting scarce environmental products and/or grazing, agriculture and 

household chores depending on the gender biased nature of the activity and the environment 

where the activity was taking place. Because of these slight variations of time use in other 

activities apart from education, we consequently notice some variations in leisure hours per 

week amongst the genders. While boys had, on average, more leisure hours in both 

non-degraded and medium-degraded environments, they had less leisure hours in 

severely-degraded environments. Surprisingly, a cross-sectional check of time use per week 

on scarce environmental product collection and/or grazing activities reveals that households 

in all environmental conditions lose comparatively more hours worked when they sent boys 

to school than when they sent girls. Likewise, households in almost all environmental 

conditions (but especially in the non-degraded and the medium-degraded areas) lose 

comparatively more hours worked on household chores when they sent girls to school than 

when they sent boys. Reasons as to why boys spent relatively more time for grazing and fuel 

wood collection in all environmental conditions were clear because grazing predominantly 

was a male job and fuel wood was scarce even in the non-degraded environment due to 

reforestation programs accompanied with the prohibitive by-laws causing adult females to 

walk long distances to collect the stuff. For security reasons then, male children were 

preferred to accompany their female parents on the way to and from the open access. 

However, it is not clear why boys in comparison to girls spent more time in water-fetching 

activity in all environmental conditions. Probably the same protective role to and from the 

water source contributed to this realization as girls made themselves more available at home 

for domestic chores. 

The time use profile was collected for schoolboys and schoolgirls in different cohorts 

between 6 and 19 years of age. Figure 1 shows the distribution of schoolchildren interviewed 

with respect to their age. Not surprisingly, as children got older, those who attended school 

tended to spend more time in school and on school work while those with tender ages might 

have not enough strength to offer required labour force in various examined activities. This 

explains the nearly normal distribution curve presented in Figure 1. The majority of the 

schoolchildren under survey were between 10 and 15 years old. This trend did not differ 

according to the child‟s gender. 

 

Figure 1: Age distribution of schoolchild 

In defining child labour, the International Labour Organization (ILO, 1997a,b) considered a 
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person as a child if he/she was under 14 years of age. For our analysis, we selected an age 

range of 6-19 years. The justification of taking this age cohort was as follows: According to 

the education system of Tanzania, children in the 15 – 19 years age range should be at the end 

of secondary school or at the beginning of higher secondary school (Al-Samarrai and Tessa 

1998). However, the data set suggests that there were some children in the 15 – 19 years age 

group who were still at primary school. It was not surprising for a country like Tanzania, 

where late enrolment, especially in rural areas, was common. Thus including children of 15 

to 19 years old allowed us to consider late entry and grade repetition. Moreover, we observed 

several cases where children under 20 years old lived with their parents, except daughters 

who tended to join their husbands‟ families after marriage. All schoolchildren aged 6-19 years 

included in this analysis had both their father and mother living together in the same house. 

This sample was part of the 88 percent of the children of various ages, educational and 

occupational backgrounds who still resided in the homestead as sons/daughters of their own 

parents. The remaining percentages, which were excluded in our analysis, were grand 

children (9.3 percent), adopted/step children (1.3 percent) and niece/nephew (1.4 percent) of 

household heads. 

Likewise, although official enrolment age in Tanzania was 7 years, we still have a minimum 

age of 6 years in our data set because there were children who started school at age 6. For the 

estimation of child labour in agricultural, household, environmental product collection and/or 

grazing activities, 6 years old might be considered extreme. But it was common in rural Pare 

and elsewhere in the countryside for young children to participate. A survey by Bangladesh 

Institute of Development Studies (BIDS 1977-78), for instance, reports that the rural children 

in Bangladesh start their economically productive life from 5 years of age (Salauddin, 1981). 

Our data in rural Pare also shows that there was one boy of age 6 who combined school with 

other work. For primary school late entry cases, our data set records 23.6 percent of the 

schoolchildren who started class 1 at the age of 8, 19.8 percent at the age 9, 4.3 percent at the 

age of 10 and 0.7 percent at the ages of 11 and 12 each, respectively. Our sample shows that 

only 51.2 percent of the attending schoolchildren started class 1 at the right age of 7 as 

required by the education system in Tanzania. The reasons of the late entry as stipulated by 

the pupils themselves are presented in Table 2. 

Table 2: Reasons for primary school late entry 

Reason Frequency Percent 

Illness 

Work at home 

Work on the farms 

Collection environmental products and/or grazing 

School crowded 

Inability to meet direct school costs, e.g. school uniforms and stationery 

Not applicable (entry on time) 

Total   

44 

15 

9 

15 

60 

4 

154 

301 

14.6 

5.0 

3.0 

5.0 

19.9 

1.3 

51.2 

100 

Table 2 shows that the main reasons for late entry are: school being crowded (19.9 percent), 
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illness (14.6 percent), work at home (5.0 percent) and collecting scarce environmental 

product and/or grazing (5 percent).  

3. Model Specification 

3.1 Theoretical framework 

At the household level, education can be viewed both as an investment and as consumption 

good (Al-Samarrai and Reilly, 2000).  

Education is an investment good because parents invest in their children‟s education so that 

their children and grandchildren will have better life chances, and because they enjoy having 

literate and educated children. Parents also invest in their children‟s education to ensure that 

their offspring will be best placed to support them in later life (Al-Samarrai and Tessa 1998). 

A household production function approach has been widely adopted in the literature to model 

school decisions made at the household level (see Tansel, 1993; Durasaimy, 1992; Strauss 

and Thomas, 1995; Glewwe, 2002). These models imply that there is an optimal investment 

in education for each child equating the present value of the expected marginal costs and 

benefits to the household. Costs are incurred throughout the duration of a child‟s schooling 

and include direct costs (e.g., school contributions and stationery) and the opportunity costs 

of a child‟s time (e.g., household work and farm activities foregone while at school). The 

benefits to the parents of educating their children depend on a number of factors, including 

the rate of expected remittances from their children when they leave home, the probability 

that their children will find work, and the time preferences of the household members. 

Although the optimal level of investment in education is determined by each household, the 

presence of constraints implies that the optimum amount of education may be unattainable. 

For example, the monetary costs of education are incurred before many of the monetary 

benefits are realized. Some households may not have the resources available to finance the 

initial costs of education for some or all of their children and, through lack of collateral, may 

be unable to borrow the necessary resources from capital markets. This implies that the 

educational attainment will be related to other household characteristics, such as household 

income and the levels of parental education. 

Education can also be seen as a consumption good, in that it can directly enhance parents‟ 

utility and there may also be non-monetary benefits to education for the acquiring child (i.e., 

the child‟s current utility may be enhanced by going to school, and also by not having to 

work). Schultz (1963) describes the consumption benefits of education as divisible into three 

components: an investment component which results in an increase in an individual's 

measured wealth; a present consumption component such as the utility currently derived, say, 

from attending class; and a future consumption component which results from the fact that 

education improves one's ability to consume other goods later in life. A considerable amount 

of research has been done on the use of education in non-market activities. Michael (1973a), 

for example, claims that more educated individuals consume other commodities, such as 

reading, more than their less-educated counterparts. Liebowitz (1974) finds that an increase 

in a mother's level of education is associated with a higher-measured intelligence quotient (IQ) 

for her child. In the area of family planning, Michael (1973b) has found that more educated 
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individuals are better contraceptors and are less likely to experience an unwanted birth. 

Benham (1974) finds that an increase in a woman's education is associated with higher 

earnings on the part of her spouse, given his education. That is, an educated woman finds a 

higher earning spouse. These examples show that education is associated with many aspects 

of an individual's behaviour in addition to its impact on his earnings capacity.  

When education is seen in this way, the households‟ preferences for educated children may be 

an important factor in the decision to send children to school or not. This is likely to be 

related to the level of education of the parents. Preferences for schooling of boys and girls are 

formed in the context of social and cultural norms, and it is likely that preferences will be 

gender specific and household attributes will have a differing impact on the schooling 

decision for boys and girls. 

The above considerations suggest a number of explanatory variables that might influence 

primary school attainment. These variables include, inter alia, parental characteristics, 

household income levels, household size, cost of schooling in monetary and opportunity 

terms, individual characteristics like gender and age, and location variables. Location 

variables include the status of environmental quality where the household is situated. Some of 

the studies (Note 2) adopted such an approach in their analysis of primary schooling in 

Tanzania. Other studies (Note 3) also preferred the same approach in their analysis of primary 

schooling elsewhere in Africa. However, these studies excluded the environmental 

degradation phenomenon.  

We adopt this framework here but with an emphasis on exploring the effects of 

environmental quality status of the area where the household is situated. There is a 

fundamental reason why environmental degradation status could result in different education 

outcomes among schoolchildren. We think that schoolchildren in different environmental 

degradation situations may be victimized differently with regard to their time use patterns in 

different activities including scarce environmental product collection and/or grazing, farming 

and domestic work, which would result in poor school progress. A key issue, therefore, is to 

examine, inter alia, the extent to which variations in environmental degradation are 

explaining disparities in primary school progress. 

3.2 Empirical specification 

The variable indicating school progress in this study is referred to as “educational attainment” 

implying progressing at the right age for class. In the literature (Note 4), one frequently used 

measure of school attainment when the sample is younger and still at school is SAGE 

(Schooling-for-Age or Grade-for-Age). SAGE is calculated using the procedure proposed by 

Patrinos and Psacharopoulos (1997) given as Grade-for-age =100
*










 EAge

classorGrade  where E  

represents the country-specific usual school entry age (which is seven years in Tanzania). 

SAGE will therefore measure school attainment relative to age. A score of less than 100 

indicates that the child is falling behind in education. Consequently, all those with a score 

under 100 are considered as having below normal progress in the school system. The formula 

for SAGE as proposed by Patrinos and Psacharopoulos (1997) presents, however, several 
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issues when using our data on young children. For children who are in their first year of 

schooling, a strict interpretation of SAGE will give an infinite value since the denominator 

equals zero (since Age – E = 0). Further, if a child starts school before he/she reaches the 

minimum age, then SAGE potentially can be greater than 100. In this case then, E = 7 cannot 

be used for the entire sample in constructing SAGE which automatically leads to loss of 

information. If E = 7 is used, then SAGE will take negative values for six year-old children, 

and infinite values for seven year-old children. For the purpose of estimation therefore, in our 

study, the formula for educational-attainment variable is modified into a discrete ordered 

variable, which is obtained using the following formula: 

)1()(  EAgeclassorGradeSAGE  

Because the compulsory entry age in Tanzania is 7, the educational attainment formula 

becomes 6 AgeGradeSAGE . It follows that if 0SAGE  implies “on time” 

school progress; 0SAGE  “ahead” of normal school progress; and 0SAGE  indicates 

“falling behind”.  

The literature (Note 5) also recognizes schoolchildren as producers and consumers of 

commodities who participate in household and agricultural production as well as in their own 

schooling and leisure. Schooling is a commodity whose grade attained )(SAGE is subject to 

time allocated to education cT , household characteristics that affect child education e.g. 

ethnicity cZ , individual characteristics like gender, age, age squared, parents‟ educational 

level, occupation, etc. cF , household income I , household size H , market-priced school 

goods cG , environmental quality E , and the interactions (Note 6). The square of the age is 

included to account for any non-linear age effects. Equation (1) is proposed: 

)*,,,,,,,( IEEGHIFZTcSAGE ccccc            (1) 

Where the subscript c  is restricted to characteristics that affect school attainment 

exclusively. 

The environmental quality E  may affect the children‟s education through its effect on the 

productivity of time in the household production function. For instance, if the environment is 

more degraded, children will have to spend more time on environmental product collection 

and/or grazing at the cost of their schooling. That is, the number of hours that children spend 

on resource collection and/or grazing is associated with a reduced likelihood of school 

attendance, supporting the hypothesis of resource collection work having a negative influence 

on schooling.  

Household size H is included in the specification to capture possible substitutes for child 

labour. Nankhuni (2004) observed that the presence of other active family members in the 

household is associated with fewer hours of resource collection work for schoolchildren. This 

suggests that a larger number of household members beyond school age help to relieve the 

work burden on school-age children and thus increase the probability of attending school. In 
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the household size variable, we also include the gender of the members. We believe that the 

number of women in the household increases the likelihood of children to attend school. This 

suggests that female household members, who are principally involved in household 

responsibilities, tend to reduce the burden of household work on school-age children. This 

effect was also observed in Côte d‟Ivoire by Coulombe (1998), for girls in Peru by Levison 

and Moe (1998) and for girls in Egypt by Assaad et al. (2001). Likewise, adult males, who 

are principally responsible for grazing might reduce the burden of grazing on school-age 

children, especially boys, for those households that keep cattle, thus increasing children‟s 

school attendance. 

Household characteristics cZ  also affect the likelihood of a child participating in natural 

resource collection work and the intensity of this work (Nankhuni 2004). Ethnicity, for 

example may influence the probability of whether a child of particular gender would progress 

well at school or not. Some tribes in Tanzania may not value the education of girls highly and 

therefore may not seriously invest in their human capital formation. The idea behind is that 

girls will get married and may shift to another clan. Investing in the education of girls, in this 

case, would benefit the would-be husband‟s clan. Schoolgirls originating from clans of this 

mentality may have a greater probability of working long hours collecting environmental 

products and/or grazing, performing domestic chores and working at fields as a sort of 

training for their physical capability of maintaining their would-be families once they get 

married. 

No information on market-priced school goods cG  is reported in the data. As a result, the 

effects of direct cost of schooling is implicitly reflected in the household income variable I . 

A household may be forced to keep the children away from school because its income is close 

to the subsistence level (Jensen and Nielsen 1997). On the other hand, we expect that 

relatively wealthier households are less resource constrained in meeting direct school costs, 

which makes it easy for their children to attend school and probably progress at school. 

Connected to the household income is the interaction of the environmental degradation 

situations and the logarithm of the total household income. In the estimations, we include the 

interaction of the environmental degradation situations and the logarithm of the total 

household income to test whether the effects of household income are influenced by the level 

of environmental degradation, even in education regard.  

Excluded from the list of variables, although deemed desirable, is school quality. School 

quality data is unavailable from this survey. However, Nankhuni (2004), showed that children 

living in areas in Malawi where schools are relatively poorly stocked (as reflected by the 

number of school-age children per teacher) are not necessarily less likely to attend school, 

implying that school quality measured in this way may not be the most important issue in 

school attendance. However, we still believe that the variable might affect educational 

attainment in South Pare and its omission is regretted.  

The familial relationship within the household is also considered. This is because we believe 
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that familial relationship is posited to influence educational outcomes. Burke and Beegle 

(2004), for example, proved that children residing with their parents may face different 

outcomes than foster children and orphans. Foster children and orphans are potentially 

disadvantaged in many ways, although the evidence for this varies across countries 

(Ainsworth et al, 2002). Foster and orphan children have been found to lack proper nutrition, 

have less access to health care, work longer hours and receive less schooling than the family‟s 

own children (Ainsworth, 1996; Bledsoe et al., 1988). We control for foster and orphan status 

by selecting school-age children who live with their biological parents. 

4. Estimation Strategy 

SAGE, our dependent variable, is an ordinal variable, which indicates a ranking of school 

attainment. Since the values of such an ordered school progress are arbitrary and are a 

function of a set of explanatory factors as described in equation (1), we use ordered probit 

estimation techniques. The following specification is used: 

.,...,1),1,0(,'* NiNzC iii          (2) 

where *

iC = the latent measure of educational attainment  

 iz  = a vector of explanatory variables describing the school attainment 

   = a vector of parameters to be estimated, and 

 i  = a random error term (assumed to follow a standard normal distribution) 

Figure 3 illustrates the correspondence between the latent, continuous underlying school 

attainment variable, *

iC , and the observed educational progress, iC . 

 

Figure 2: Relationship between latent and coded educational attainment variables 

The observed ordinal school attainment variable, iC , takes on values of 6 through 1 in the 

following scheme: 

,

*

1 jiji CjC     

0 1 2 3 4 5 6


6 5 4 3 2 1 0 1

*

iC

iC
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where 16  throughj . This range of values for j  is derived by fitting the 

corresponding survey data in the educational attainment (SAGE) formula described earlier. 

The eldest schoolchild in our sample, aged 19 years old was in grade (class) 7; while the 

youngest schoolchild was 6 years old, being in grade 1. Employing the SAGE formula, we 

obtain 6 and 1, respectively.  

In the pursuit of completeness, we define 1 , and m . We are concerned with 

how changes in the predictors translated into the probability of observing a particular ordinal 

outcome in the range of 6 to 1.  

Considering the probabilities of each ordinal outcome, the generic form is: 

)'()'(][ 1 ijiji zzjCP     

For mj   (the “highest” category), the generic form reduces to 

).'(1

)'()'(][

1

1

im

imimi

z

zzmCP











  

Since 1m , then 

).'(1

)'()'(]1[

0

01

i

iii

z

zzCP







  

where i is a schoolchild and .)( is the standard normal cumulative distribution function.  

The interpretation of this model‟s primary parameter set,  , is as follows: positive signs 

indicate higher school attainment as the value of the associated variables increase, while 

negative signs suggest the converse (see Greene 2000).  

5. Estimation Results and Discussion 

Three separate sets of results are given in the upper part of Table 3 for schoolgirls (Column 1), 

schoolboys (Column 2) and for the pooled regression including a gender dummy (Column 3). 

The lower part of Table 3 shows Greene‟s post-estimation parameterization which provides 

both the coefficient estimate and the standard error of the thresholds i . 
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The probability of educational attainment at primary school, in all regressions, was found to 

be significantly associated with age, age-squared, and the mother‟s secondary education. The 

formal employment status of the mother being in a government office significantly affected 

the probability of educational attainment of both the schoolgirl and the schoolboy in different 

ways, but not in the pooled sample estimates. The household belonging to the Sambaa tribe, 

as compared to other tribes, significantly decreased the probability of schoolgirls progress at 

primary school. The basic literacy of the mother at the primary education level, cropped land 

size, and the interaction term of medium-degraded environment and household annual 

income increased, at a lower significance level, the probability that schoolboys would 

progress at school. Interestingly, in severely-degraded environments as compared with 

non-degraded areas, the probability of girls‟ progress at school was significantly lower. 

However, the environmental degradation situation neither had significant impact on 

schoolboys‟ educational attainment nor for the pooled sample of schoolgirls and schoolboys. 

Thus, for our sample, environmental degradation and time spent collecting scarce 

environmental products proxied by the average kilograms of fuel wood and litres of water 

used in the households per week had no significant effect on the school attainment of the 

pooled sample. Attempts were made to include the corresponding hours from the field data 

for the respective product collecting activities in the regression. However, the results 

remained insignificant as it was the case with the proxies. This is not surprising, however, 

because from the descriptive statistics, the girls and boys spent, on average, the same number 

of hours per week in school activities across the environmental conditions. Though the 

descriptive statistics showed some minor variations of time spent on other activities like 

collecting scarce environmental products and/or grazing, agriculture and household chores 

depending on the gender biased nature of the activity and the environment where the activity 

was taking place, the slight variations of time use in other activities (apart from education), 

affected negatively the leisure time of schoolgirls especially in the non-degraded and 

medium-degraded environments rather than the educational attainment of either gender. 

Both the age of the schoolchild and the age-squared are statistically significant in all Columns. 

This implies that there was a significant non-linearity in the effect of age of the child on 

school attainment, decreasing after the age of 6.5 years. That is, the older the child, the more 

(s)he lagged behind. We obtained similar effects for the gender specific estimates. The 

descriptive statistics presented earlier supports this result. In our sample, we had 

schoolchildren in the 15 – 19 years age group who were still at primary school, suggesting 

that there was late entry and grade repetition, and thus not enough progress in the 

grade-for-age school attainment. Some schoolchildren in the 7 – 13 age cohort were not in 

their proper grades, indicating that they were lagging behind in educational attainment. Table 

2 showed that only 51.2 percent of the attending schoolchildren started grade 1 at the right 

age of 7 as required by the educational system in Tanzania. However, the environmental 

degradation situations did not impact much on these delays in school attainment because the 

environmental products collection and/or grazing, work at home, and work on the farms, each 

contributed less than or equal to 5 percent only to total primary school late entry, negatively 

affecting the girls (see Table 3, Column 1). 
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Table 3: Estimation results: Ordered Probit: Dependent variable: Primary school attainment 

 
Variable 

 (1) 
Schoolgirl  

 (2)  
Schoolboy 

 (3) 
All (pooled)  

Coef.  Std. err Coeff.  Std. err Coef Std.err 

medium-degraded dummyc 

severely-degraded dummyc 

Age 

Age squared 

Father‟s ethnicity (sambaa tribe) dummya   

Mother‟s ethnicity (sambaa tribe) dummya 

Mother‟s primary education dummyb 

Mother‟s secondary education dummyb 

Father‟s primary education dummyb 

Father‟s secondary education dummyb 

Father‟s occupation (Government employee) dummye 

Mother‟s occupation (Government employee) dummye 

Log # females 

Log # males 

Log # hours on schooling per week  

Zero hours on schooling per week 

Log # hours on domestic chores per week 

Zero # hours on domestic chores per week  

Log # Leisure hours per week 

Zero # Leisure hours per week  

Log household water in litres per week 

Log household fuel wood in kilograms per week 

Log cropped land size 

Grazing dummy (yes = 1) 

Log total annual household income in Tshs.d 

Zero annual household income in Tshs.d 

Interaction term (medium-degraded*total annual income)d 

Interaction term (medium-degraded*zero annual income)d 

Interaction term (severely-degraded*total annual income)d 

Interaction term (severely-degraded*zero annual income)d 

Gender dummyf 

 0.30 

-1.88 

 1.11 

-0.07 

-2.38 

-1.52 

-- 

 3.15 

-- 

 0.54 

-0.98 

-3.39 

 0.97 

-0.45 

-11.22 

-35.19 

 0.41 

 0.71 

-0.63 

-1.01 

 0.56 

-0.17 

-0.41 

-- 

 0.09 

 0.09 

 0.51 

 1.24 

-0.36 

-1.50 

-- 

0.42 

0.92** 

0.60* 

0.02*** 

0.72*** 

0.52*** 

-- 

0.72*** 

-- 

0.41 

0.83 

1.58** 

0.74 

0.61 

8.93 

29.20 

0.74 

1.03 

0.70 

1.50 

0.55 

0.55 

0.52 

-- 

0.30 

0.71 

0.41 

0.97 

0.38 

1.11 

-- 

-0.12 

 0.63 

 0.64 

-0.05 

 0.07 

 0.21 

 3.11 

 3.63 

 0.57 

 0.27 

-0.67 

 3.04 

 0.14 

 0.07 

 6.10 

 19.11 

 0.04 

 0.25 

 0.70 

 2.23 

-0.18 

-0.29 

 1.06 

 0.33 

-0.44 

-0.96 

 0.78 

 2.01 

-0.07 

 0.30 

-- 

0.38 

0.62 

0.40 

0.02*** 

0.55 

0.59 

1.00*** 

1.22*** 

0.60 

0.73 

-1.03 

2.47** 

0.48 

0.79 

10.08 

32.89 

0.79 

1.02 

0.56 

1.24* 

0.67 

0.47 

0.56* 

0.60 

0.31 

0.78 

0.40* 

0.98** 

0.37 

0.97 

-- 

-0.04 

-0.17 

 0.65 

-0.05 

-0.51 

-0.14 

 0.74 

 1.92 

-0.08 

-0.22 

-0.28 

 0.16 

 0.13 

-0.17 

 0.11 

-- 

 0.17 

 0.41 

 0.04 

 0.36 

 0.40 

-0.35 

 0.04 

 0.77 

 0.01 

-0.01 

 0.37 

 1.09 

-0.17 

-0.24 

 0.04 

0.26 

0.45 

0.29** 

0.01*** 

0.40 

0.34 

0.61 

0.73*** 

0.53 

0.59 

0.46 

0.71 

0.37 

0.43 

1.00 

-- 

0.49 

0.64 

0.40 

0.87 

0.38 

0.33 

0.34 

0.35** 

0.20 

0.48 

0.24 

0.60* 

0.23 

0.64 

0.16 

Thresholds (cuts) Coef.  Std. err Coeff.  Std. err Coef Std.err 

 

                                           

7

6

5

4

3

2

1















 

 

21.2

56.4

13.6

72.7

53.9

72.10

85.12















 

 

12.7

16.7

19.7

16.7

13.7

11.7

03.7

 

 

20.12

50.10

02.9

15.8

53.6

68.5
 

 

45.7

46.7

46.7

44.7

42.7

41.7
 

 

01.5

25.3

90.1

85.0

68.0

48.1

34.3







 

 

05.3

07.3

07.3

06.3

04.3

04.3

05.3

 

N

RPseudo

ob

LR

2

2

2

Pr 




 

166.42 

0.000 

0.373 

149 

143.81 

0.000 

0.293 

152 

255.17 

0.000 

0.270 

301 

 

Post – estimation:  Greene’s parameterization 

Thresholds Coef.  Std. err Coeff.  Std. err Coef Std.err 
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7

6

5

4

3

2

1















 

 

 

2.13 

3.32 

5.13 

6.71 

8.29 

10.64 

 

 

1.50 

1.47** 

0.1.52*** 

0.1.56*** 

1.58*** 

1.63*** 

 

 

-- 

0.85 

2.47 

3.34 

4.82 

6.53 

 

 

-- 

0.40** 

0.46*** 

0.48*** 

0.51*** 

0.56*** 

 

 

1.86 

2.66 

4.19 

5.24 

6.60 

8.35 

 

 

1.01 

1.02*** 

1.03*** 

1.05*** 

1.06*** 

1.07*** 

Legend: 

 Because of the zero hours (or zero extra income) if either a schoolchild did not participate in that particular work (or if the 

household did not have income); then the following technique was applied: 

 [a] (Dummy x log (hours), or (Dummy x log (income)) 

                        [b] (1 – Dummy) 

 Where if not observed log (hours) or log (income) = 0.  Dummy = 1 if  the child was participating ( or if the 

household had income) and 0 if else. 

 01.***,05.**,1.*  PPP   b = reference education level is “ illiteracy” 

 c = reference category: Non-degraded.    e = reference occupation is “other” 

 a = reference tribe is “other”.                      f = reference gender is the schoolboy 

 d = income , as defined in the text, is the total household income from all sources minus the monetary value of the home 

consumption of the survey crops. 

The mother‟s literacy level generally had a positive and statistically significant effect on the 

educational attainment of the schoolchildren regardless of their gender. While the mother‟s 

secondary education significantly increased the probability of both the girls‟ and the boys‟ 

progress at school, the basic literacy of the mother at the primary education level significantly 

increased the educational attainment of the boys only. The effects were quite strong. Though 

the father‟s literacy had no effect on either boys or girls, nevertheless, the results support the 

findings of Al-Samarrai and Tesha (1998) that education is an investment good in the sense 

that the parents (in our case, mothers) invested in their children‟s education so that their 

children would have better life chances and so their offspring would be best placed to support 

them in later life. The schoolboys‟ education was favoured even by the mother with just a 

primary education because culturally, the boys are coheirs of the family properties. Thus, 

education would place them in an outstanding position to manage prudently the inheritance 

afterwards. Likewise, in this regard, the parents‟ utility would be enhanced. That is, the 

parents (especially the mother, in our case) considered education as an investment good. The 

results support the findings by Behrman and Wolfe (1987), King and Lillard (1987), and 

Maitra (2003) that the mother‟s education generally has a strong influence on the education 

of the children.  

On the other hand, however, as would be expected, the cultural preferences in terms of the 

attitudes towards education had a significant negative effect on girls‟ educational attainment. 

Girls belonging to the Sambaa ethnicity compared to the other tribes living in South Pare 

(like the Pares and Chaggas), showed significantly lower probability of grade-to-age 

educational attainment. This implies that the Sambaa tribe probably did not value human 



 International Journal of Education 

ISSN 1948-5476 

2012, Vol. 4, No. 1 

www.macrothink.org/ije 41 

capital formation of girls highly as the girls would get married and might shift to the 

would-be husbands‟ clan who, in turn, would benefit from the educational investment 

previously done by the girls‟ parents. 

The other result worth noting is the mother‟s occupation. The formal employment status of 

the mother at a government office significantly decreased the probability of educational 

attainment for schoolgirls, whereas the probability of educational attainment for schoolboys 

was significantly enhanced. Taking the ceteris paribus condition, the absence of the mother at 

home during the day due to employment obligation, would leave the household chores 

unattended if the schoolgirl in the household would not replace her mother. Thus, the 

households would loose comparatively more hours worked on household chores if they sent 

girls to schools than when they sent boys. If they decided not to send the schoolgirl to school 

to fill in the gap of the mother‟s day absence at home, then, the girls would be affected much 

more than the boys in educational attainment.  

The cropped land size, and the interaction term of the medium-degraded environment and the 

household annual income increased, at a 10 percent level of significance, the probability that 

schoolboys would progress at school. Household income comes mainly from the sales of 

agricultural produce excluding own-household consumption. The income was used to meet 

the household cash demands in several respects, including the direct costs of schooling. Since 

there was no information on market-priced school goods reported in the data, the direct cost 

of schooling was implicitly reflected in the household income. An increase in the household 

income would, in turn, enhance indirectly the educational attainment of the child. Since the 

human capital formation of boys was favoured in the area, then, its effect would significantly 

increase the probability of school attainment for them. The agricultural produce, which was 

the main source of household income, was highly dependent on the cropped land size. It is no 

wonder then, that the cropped land size too, though at a lower degree, had a significant 

impact on the increase of the probability that the schoolboy would progress at school. 

Lastly, Greene‟s parameterization (lower part of Table 3) shows that all point estimates, 

except 1  for both schoolgirls‟ and the pooled regressions, were highly significant. The 

results suggest that the determination of the likely school attainment classification for a 

particular schoolchild in our analysis suited the data, and was statistically meaningful. 1  

was not significant for the schoolgirls and in the pooled regressions because there was just 

one observation in the dataset of a schoolchild who was falling behind for 6 years in 

educational attainment. That particular child was a girl. This explains why the thresholds for 

the boys‟ regression were only 6 because the highest delay in educational attainment was 5.  

6. Conclusion 

Our interest in this paper was to test whether school attendance and progress of children in 

rural primary schools, with respect to their gender, was inversely affected by deteriorating 

environmental resources. Our findings show that there were other factors that significantly 

affected the probability of school attainment for the schoolchildren apart from the 
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environmental degradation situations. Environmental degradation, in all estimates except for 

the schoolgirls in severely-degraded environment, did not have a significant impact. Reasons 

discussed ad hoc in Section 5, and now put together here, were mainly two. Firstly, girls and 

boys spent, on average, the same number of hours per week in school activities across 

environmental conditions. Secondly, the reasons mentioned indicate deteriorating resources 

like environmental products collection and/or grazing, work at home, and work on the farms, 

each contributed only marginally (less than 5 percent) to total primary school late entry. In 

the regression, those factors negatively affected the girls only. 

Furthermore, though all three regressions in Table 3 had satisfactory explanatory power for 

educational attainment, the Pseudo-R2 however might be improved in future research by 

adding school crowdedness, illness, bad weather, et cetera. These factors, together with 

“other” reasons suspected to include street petty trading, and poor quality of some primary 

schools, were equally important factors for late school entry, and consequently, for the delay 

in the grade-to-age school attainment (see Table 2). Hence we suggest that the educational 

attainment in South Pare was also associated with bad health (illness), school absenteeism 

due to petty trading and/or informal casual labour, and poor quality of some primary schools. 

By poor school quality we refer to the low teacher-pupils ratio (that is, shortages of teachers), 

teachers‟ incompetence, and the shortages of learning facilities such as books, school desks, 

proper classrooms, etc., all of which in the Tanzanian context, are funded by the local 

government assisted with the central government. The policy makers therefore, in their 

attempt to improve educational attainment and human capital formation at primary level 

should, as well, focus on these other relevant factors excluded from our model. For either the 

local or central government to be able to fund the learning facilities, the growth of the 

economy is an important aspect. The policy makers thus need to make overall strategies that 

would guarantee high growth rate of the economy in both the medium and long term, which 

in turn, will increase the budgetary allocations to the education sector to cater for both 

recurrent and capital expenditures. At the moment, the government resources committed to 

education are low (Mbelle and Katabaro 2003). Moreover, the non-government sector may 

also be enticed into investing in education through attractive fiscal incentives. 
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Notes 

Note 1. These other primary schools are Mgwasi, Gwanga, Njoro, Mgandu, Gonzanya, 

Kirangare, Mongoloma, Mwanya, Marien, Ndivem, Emuguri, Majevu, Jitengeni, Mbono, 

Dido, Minyala, Changarawe, Kidundai, Kitala, Makasa, Maganda, Njagu, and Msasa. 

Note 2. Akabayashi and Psachropoulos. (1999). Al-Samarrai, and Tessa  (1998), and Mason 

and Khandker (1996) 

Note 3. Birdsall and Orivel. (1996). for Mali, Lavy (1996) for Ghana, and Grootaert (1999) 

for Cote dÍvoire. 

Note 4. Orazem et al.(2004), Khanam and Russell (2005), Maitra (2003) and Orazem and 

Gunnarsson (2003) 

Note 5. Mueller (1976) and Caldwell (1990). 

Note 6. The interaction of the environmental degradation situations and the logarithm of the 

total household income. The reason for its inclusion is given in the text. 
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