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Abstract
This study describes the tradeoff between hours spent on work and achievements at school by
evaluating the impact of the duration of time spent on working each week on the school results
of students that work in addition to attending secular school. The study analyzed data collected
from a field survey conducted in four provinces of Pakistan. Using an education production
function, the study finds that the relationship between working hours and school achievements
is strictly negative rather than quadratic (inverted U) for a child engaged in work along with
attending secular school. Furthermore, the study finds no evidence for the hypothesis that light
work along with attending school will not affect the child’s academic performance.
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INTRODUCTION
Child labor has received much attention by
researchers and international institutions
over recent decades, in an effort to sensitize
public opinion to eliminate this economically
and socially un-desirable childhood activity.
However, children across the world,
particularly in developing countries, are
currently engaged in a large number of
activities classified as child labor.
These activities range from fairly harmless
activities such as assistance at home and
working in other’s homes, to physically
dangerous and morally repugnant tasks
including soldiering and prostitution, Cigno
and Rosati, (2009) In the middle of these
extremes lies the bulk of what is generally
termed economic activity. The ILO estimates
that 306 million children worldwide between
the ages of 5-17 were economically active
in 2008, representing 19.3 percent, around
one-fifth, of the world’s children.
A comparison of the number of employed
children broken-down by gender and age
group is shown in the Table 1. Comparisons
based on gender indicate that 21.4 percent
of the world’s total population of boys, and
17 percent of girls are engaged in child

employment. Child labor is economically and
socially undesirable for many reasons.
Among them, two are basic: first, working at
an early age is a violation of fundamental
human rights. Second, working rather than
receiving an education at an early age, is a
disinvestment in human capital formation
that is likely to damage future income
prospects, Psacharopoulos, (1997)
The cited literature and discussion of the
determinants of child labor in this study
prompt the conclusion that child labor results
due to socio-economic factors related to the
child, household and community. These
findings are consistent with those presented
by Cigno and Rosati, (2009) that any form of
child labor is a part and parcel of the general
problems of underdevelopment. Therefore,
does this mean that it can only disappear
when the problem of underdevelopment is
solved? They argue that patient policy
intervention on a number of fronts, guided
by a good understanding of theory and
supported by sound empirical evidence, can
substantially reduce child labor ahead of the
other features of underdevelopment.
Moreover, after reviewing existing literature
on the issue of child labor and education,
one can suggest that a reduction in child
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labor will enhance economic development if
it is replaced by education the debate
whether economic development reduces
child labor or alternatively if the elimination
of child labor enhances economic growth, is
beyond the scope of this chapter.
To study the tradeoff between child
education and its impact on child
productivity, childhood activities can be
divided into the following four categories.
First, attending school and not working;
second, attending school and working; third,
neither attending school nor working; and
fourth, working and not attending any school
for education.
To analyze the tradeoff between child labor
and achievements in school, one can focus
on the second category: children who attend
school and also work. The precise worldwide
numbers of these children have not been
reported yet due to some complications as
reported by (Edmond, 2007; Assaad et al.,
2010). This study found that around nine
percent (215 out of 2496) of the children who
attend school are also engaged in some form
of regular work, either in their own
businesses or the child labor market.
 As there are a finite number of hours in the
day, time spent on working is necessarily a
trade-off with the time available for other
childhood activities such as playing, resting,
studying after school, and attending school.
Moreover, working and attending school may
also divert the attention of a child from
normal study.
On this issue of working in along with
attending school, Admassie, (2000) states
that part-time child workers usually work
before and after school, posing a potential
hazard to their normal development as long
working hours are likely to leave these
children exhausted. Binder and Scrogin,
(1999) found that if children identified
themselves having engaged in market work
during the previous day, they devoted an
average of half hour less to combined school
plus home study. Heady, (2003) also
reported that working children in Ghana
spend an average of one hour per week less
in school.
On the determinates of child labor, after
analyzing two data sets from Peru and
Pakistan Ray, (2000b) found a positive

association between the hours of child labor
and poverty, and a negative association
between child schooling and poverty in the
case of Pakistani data, but not in the
Peruvian data. He also found that the
reduction in poverty rates, due to income
from child labor, is greater in Pakistan than
in Peru. Furthermore, he notes that both data
sets agree on the positive role that
increasing opportunities for adult education
can play in improving child welfare.
These studies show that child work serves
variously in generating income or saving
family income, increase the current level of
consumption in the household, or in some
cases providing income that the whole family
is dependent upon, rendering the child’s
labor unavoidable.
However, child labor rather than education
decreases the prospect of future higher
income for a child in adulthood. Thus, there
are trade-offs between the current and future
consumption of the household and child, with
the possibility that the increase in family
consumption owing to the child’s work has
positive effects on the child’s future health
and earning capacity.
Hence, the trade-off between the present
consumption of the family and the future
consumption of the child may be as great as
one imagines? In other words, under some
circumstances the working and schooling
activities of the child perhaps, result in the
family being better off than if the child was
either only schooling or only working.
Previous studies on the issue of child labor
reflect that the tradeoff between child labor
and child schooling have received much
attention. According to Psacharopoulos,
(1997) in the context of Latin America,
repeating a grade is a common phenomenon
closely associated with children who attend
school and work. He also found that the
grade repetition reduces a child’s
educational attainment by about two years,
relative to the control group of children who
only attended school.
 Similarly, in Ghana, Ray, (2003) suggested
that an extra hour spent on wage-based
market activities leads to a child losing out
on 0.26 of a year’s schooling, and a child
who is currently attending school works 6.42
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hours less per week than one who is not
currently attending a formal school.
However, studies also exist where one finds
a lack of consensus, with others presenting
contradictory findings on the issue of the
tradeoff between schooling and child labor.
In one such study, Ruhm, (1997) concludes
that there is currently no consensus as to
whether student employment improves or
worsens performance in high school. He also
suggests that student employment increases
the net investments in human capital,
particularly for females and towards the end
of high school.
Similarly, Turner, (1994) showed that
working a moderate number of hours is
positively related to high school
performance. However, these studies are
subject to the difficulty of adequately
controlling for the potential selectivity of
hours worked. Oettinger, (1999) found both
small and large effects of average and
extensive school year employment on
children’s educational productivity,
respectively. He also suggested that summer
employment did not affect children’s grades,
noting that school year employment affects
grades by "crowding out" study time.
When Ray and Lancaster, (2005) analyzed
multi-country data to discover the impact of
children’s work on schooling, they found that
working even in limited amounts adversely
affects a child’s learning. They also
discovered a significant exception in the
case of Sri Lanka, which stood alone in
providing evidence that children between the
ages of 12-14 years can combine work and
schooling without their school performance
suffer. They further argue that the results
from the Sri Lankan data indicate that a child
in this age group can work up to 12-15 hours
per week without suffering a loss in school
attendance or adding to the length of their
schooling.
There is also a lack of consensus regarding
the effect of working during college on
educational performance. Hood et al., (1992)
found that grade point averages are highest
among students with a moderate amount of
work. Ehrenberg and Sherman, (1987)
discovered a positive effect in working in
on-campus jobs, but adverse effects
resulting from off-campus jobs. Stinebrickner

and Stinebrickner, (2003) found an additional
hour of work to have large and statistically
negative impact on a student’s grades. They
also concluded that by increasing one hour
increase in a student’s weekly work lowers
their semester grade point average by 0.162.
The creation of this study is motivated by two
factors. First, existing literature on this
particular issue highlights a dearth of
consensus on the nature of the tradeoff
between working while attending school and
a child’s educational productivity. Second,
under certain conditions, the ILO
[Convention 138, Art. 7(b)] allows light work
along with schooling. Therefore, from a
policy point of view, it becomes important to
have country-specific knowledge of the
impact of the number of hours worked on the
school achievements of a child. Moreover, it
is also important to gauge whether working
whilst attending school causes any real
damage to the human capital formation of a
child.
The study now arrives at some important
questions from a research point of view: can
the amount of work in terms of hours per
day/week that a child might perform without
negative repercussions be pinpointed, so
that one can definitively say that above this
limit, working along with attending school
would negatively affect a child’s
achievements at school? Secondly, does
any type of work carry the potential
consequence of early dropout from school?
 After all, working students might perform
poorly in school, forcing them to repeat
classes, and such apparent poor
performance might result in the family
thinking that their children should invest
more time in work rather than school. The
result may ultimately be the early dropout or
removal from school and the continuation of
child labor.
Based on the above available information
and the current knowledge gap, the following
chapter of this study aims to discover:
First, how child labor affects children’s
achievements at school when they work
during their schooling?
Second, what is the minimum number of
hours that children can safely work per week,
beyond which their school performance is
affected?

Child Labor and Learning Achievements: The Impact of Children’s Work on School Performance
Vol  5,  Issue 1,  July 2014
J. App. Em. Sc



BUITEMS
Quality & Excellence in Education

51

The hypothesis is that light work along with
attending school will not affect a child’s
educational performance. The contradictory
notion is that devoting more time to work
reduces the amount of time that a child has
available for study. It is expected that the
amount of time that a child spends working
may not necessarily affect their
achievements up to a certain number of
hours, whereas excessive work does. That
is, time spent on work could have a quadratic
relationship with the measurable
achievements of a child in school. Further
investigation will aim at finding the optimal
amount of time for children to work while
attending school.
In previous studies, many authors including
Gunnarsson et al., (2006) Ray and
Lancaster, (2004); Psacharopoulos, (1997);
Heady, (2003); Akabayashi and
Psacharopoulos, (1999); Bezerra et al.,
(2009) have examined the effect of child
work on student performance by using
standardized test scores, child attendance
rates, years of school completion, etc., as a
proxy for child achievement.
One is compelled to adopt this methodology
due to the unavailability of information on the
annual results of students who work and
attend school. Stinebrickner and
Stinebrickner, (2003) used grade point
average as measure of human capital
formation. However, their study analyzes the
nature of the trade-off between working and
student achievement in an older age group,
namely college students.
Their study provides information on the
number of daily/weekly hours a student
spent on their own business on the work in
the labor market, as well as the record of
their performance in terms of grade point
average. This will help surmise if a student’s
performance might be affected differently by
work conducted on their own businesses, as
compared to work in the labor market.
This study contributes to the growing
literature regarding the cost of child labor on
human capital accumulation in three different
ways. First, in the context of Pakistan, one
can consider the nature of the impact of
children’s work on school achievements,
which may also be applicable to other
developing countries. Second, in order to

give more weight to the substantial hours
worked, this study searches for a quadratic
relationship between the hours of work and
a child’s academic achievement. If such a
relationship exists, what are the optimal
numbers of working hours per week above
which a child’s academic performance
begins to decline? Most literature on the
trade-off between child labor and schooling
focuses on the child labor participation rates
and school attendance.
The welfare costs that child labor may entail
on human capital accumulation could be
presented in a more realistic setting, if
information regarding the hours of
daily/weekly work during an academic
session were available for each student,
along with their annual school results for that
academic session. Unique data containing
this type of information was therefore
collected for this study, representing the third
contribution of this work.
The study proceeds as follows: section two
discusses the model used for this study.
Section three presents results and discusses
the policy implications of the analysis, and
the final section provides a conclusion.
Data and Important Descriptive Statistics
This study relies on a household survey
collected in the months of September to
December 2009, containing information on
children engaged in child labor while going
to secular school. In 189 of 963 households,
children were found engaged in work along
with attending school. However, of 546
children in 189 households, 215 worked
while along with going to school.
The child’s achievements in school are
specified as a function of child, household
and community characteristics. The list of
the variables and the descriptive statistics
are shown in Table 2. Variables such as
working in the labor market as waged child
labor and working at their own home or
businesses as non-waged child labor may
influence the academic achievements of the
child. Recognizing this possibility, a variable
of waged and non-waged child labor was
included in the questionnaire in order to
assess whether it makes any marked
difference in the annual result of a child who
is working while going to school.
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As this variable also provided non-significant
results in the econometric model and high
values of AIC and BIC, it has been dropped
from the list of important variables. A
possible explanation for the non-significant
result might be that for the child who works
in addition to attending school, their
performance in school is negatively affected.
These results are not in accordance with the
findings of Goulart and Bedi, (2008) where
they found that economic work hinders
educational successes while domestic work
does not appear to be harmful, in the context
of Portugal. The type of school attended by
the child (public/private) was found here to
have an effect on the children’s annual
result, and thus this variable is included in
the model.
Analytical Approach
An education production function is used to
measure the human capital formation in
children who are working and attending
school. The Education production function
used here is similar in form to those used in
previous studies, including (Hanushek
1979); (Lau 1979); (Knight and Sabot 1987);
(Goulart and Bedi 2008).
Here, the purpose is to examine how work
affects the academic performance of a child
who is working while attending school. The
education production function can be written
as:
         (1)
Where:
        = achievements at school.
        = daily time spent on work.
 Z   = daily time spent on other household
and childhood activities.
To give more weight to the substantial hours
worked by the students, the square of the
work hour is added to the education
production function. It is assumed that the
time spent on work could have a quadratic
relation with achievements. Moreover, it is
expected that time spent on work may not
necessarily affect achievements up to a
certain level, while excessive work does.
                                     (2)
The inclusion of working hours (tw) and its
square (tw) is designed to notice whether the
effect of working hours on school
achievements (Ai )changes direction beyond
a certain critical value of working hours,

denoted by (tw) . This possibility exists: if the
estimations are observed, both   and    are
statistically significant and have opposite
signs. In this case, the critical value of child
working hour can be calculated by:
               (3)
For this purpose, the last year’s annual result
of a child (who is working and attending
school) is treated as a function of: daily time
spent on any type of regular work during the
academic year, the class in which student is
enrolled, the public or private status of the
child’s school, and the number of years of
formal education completed by the child’s
mother. Selection of the variables is based
on the hypothesis discussed in the relevant
studies, and in comparison to post
estimations AIC (Akaike Information
Criterion) and BIC (Bayesian Information
Criterion) values for alternative models.
Thus, the education production function is
as follows:
             (4)
Where:
res    = annual results of the student working
and going to school.
(tw)  = time spent on working, in hours worked
per week.
(tw)   = the square of the time spent working,
in hours worked per week.
level = level of the student who is working
and going to school.
schp = a dummy variable indicating the
school of the child, taking value of 1 when
the child is studying in public school and 0
otherwise.
ordch = order of the child in the siblings
medu = years of school education
successfully completed by the mother of the
child
com = community variables including
distance from nearest girls and boys schools
It is assumed that normally distributed error
terms allow the estimation of the equation 4
using the OLS method. It is also possible that
the unobserved factors that determine the
annual result of a student who is working and
going to school and the independent
variables are not correlated. In case that they
are correlated, the model will suffer from the
problem of endogeneity, with a biased
estimate.

2

*

2
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Furthermore, Tyler., 2003; suggests that the
endogeneity of the labor supply decision of
high school students will result in
underestimates of the negative impact of
school-year work on academic achievement.
To remove this potential bias, the Hausman
Test is used to determine whether or not the
explanatory variables in the model suffer
from endogeneity. It is suspected that the
number of working hours per week of a child
who is working and going to school (twi) and
the mother’s successful years of formal
education (medu) suffer from the problem of
endogeneity.
 The father’s perception of school education,
the school of the child and the household’s
state of poverty are chosen as potential
instrumental variables. It is assumed that
these variables do not affect the child’s
annual results. However, an increase in the
father’s number of years of formal education
might result in a decrease in the working
hours of a child who works and attends
school, and therefore might be good
predictors of the child’s weekly working
hours. The state of poverty of each
household is measured by using its monthly
expenditure on electricity.
It is also assumed that the household’s
expenditure on the consumption of electricity
has an inverse relationship with the working
hours of a child. Moreover, poorer
households spend less on electricity, and the
children who belong to poor households
work for comparatively more hours. The data
also provides information on the head of
household’s perception of the impact of
school education on the productivity of a
child, which is used as a potential
instrumental variable of the mother’s
education.
It is also worth mentioning that during the
process of selecting instrumental variables,
it became known that the type of school
attended by the child (public or private) could
be used as an instrumental variable. Though
it will be a weak instrument, the annual
results of children who work while attending
school are somewhat affected by the type of
school that the child attends. That is why this
variable is included in the main structural
equation, instead of the reduced form
equation at the beginning.

The final decision regarding the inclusion or
exclusion of this variable follows the results
of the Hausman specification test for
endogeneity. However, the tests for
endogeneity reveal an interesting detail:
children who work while attending public
school work more hours than children who
are educated in private schools.
To determine whether the assumptions that
a household’s state of poverty and a child’s
attendance of public school are potential
instruments a reduced form equation was
run (5 and 6 respectively) with weekly
working hours (twi)  and the mother’s years
of formal education (medu) as the dependent
variables, separately from all exogenous
variables including the instruments and the
explanatory variables.
               (5)
and:
            (6)
Where:
ln_pcexpel = monthly per-capita expenditure
on electricity in the household in log form,
and
edufinc = a categorical variable measuring
the father’s perception of the impact of
school education on the future productivity,
1 = disagree , 2 = ambivalent, and 3 = agree.
Following the procedure of the Hausman
Test, the residuals of the reduced form
equations are taken back into the two
structural equations, in order to test the
statistical significance of the coefficients on
the residuals in both structural equations.
Residuals of the reduced form (equation 5)
for the working hours per week for a child
who works while attending school (tw) are
given as:

(7)
The residuals of equation 7 were tested for
the endogeneity of the variable “working
hours of the child who works while attending
school” (tw) in the following structural
equation:
                     (8)
The results of the structural equation 8
indicate that the hypothesis that (tw) is
endogenous and needs instrumental
variables cannot be rejected. For the detailed
results see table 3.
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The same Hausman Test procedure was
performed, in order to check whether the
mother’s year of successful formal education
(medu) is endogenous. It appears that the
perception variable (edufinc) could be used
as a potential instrumental variable in the
reduced form equation, with (medu) as the
independent variable (Residuals of the
reduced form (equation 6) are given as:
            (9)
The residuals of the equation 8 were tested
for the endogeneity of the variable “mother’s
years of successful formal education” () in
the structural equation given below:
              (10)
Based on the results of equation 10, the
hypothesis of endogeneity was rejected, for
the details of the test results see table 4.
After accepting the hypothesis for the
endogeneity of working hours of a child who
works while attending school, two stage OLS
is used in order to achieve un-biased
estimators. The empirical strategy, used
here to control for the correlation of working
hours and unobserved factors, consists of
two parts.
First, a set of instrumental variables related
to the weekly working hours of a student are
included in the educational production
function. These are years of formal
education successfully completed by father
of the student, monthly expenditure on
electricity in the household, and the school
in which student is enrolled. These variables
may be viewed as proxies to measure the
poverty status in the household.
The first step regression results show that
poor students work more. Second, after
including these poverty control variables
two-stage IV strategy is used in order to
achieve un-biased estimators. The reduced
form and structural equation for these two
procedures is given as:
                       (11)
                      (12)

  (13)
The structural equation 13 provides
consistent estimates; however, in 2SLS
standard errors are higher than the OLS.
When deciding whether to use OLS or 2SLS,
there is generally a trade-off. For example,
OLS has smaller variance and estimates are
efficient and in 2SLS the estimates are

consistent with comparatively higher
variances. In such a situation, the Hausman
test can be used to check whether the
differences between the two estimators are
statistically significant, and which method
provides appropriate results. It tests:
H° : the efficient estimator (OLS) is consistent.
Ha : the efficient estimator is not consistent.
H° favors the use of OLS while Ha favors the
use of 2SLS. The test results show the
p-value of 0.0198. As there is one
endogenous regressor handled by the 2SLS
estimator, at one degree of freedom, H° is
rejected. This favors 2SLS, indicating that
the OLS estimates in this study will not be
consistent.

RESULTS AND DISCUSSION
Estimates for the education production
function of the child’s activity of working and
going to secular school are shown in Table
5, with the results differentiated into two
parts. The first part presents the first-stage
regression of weekly working hour’s results
the results of first-stage and IV (2SLS)
regression, it is obvious that one cannot
address the issue of a trade-off between
hours worked and school achievements
adequately without controlling for the
potential problems of endogeneity. From the
first-stage regression results for weekly
working hours (Table 5), one can conclude
that weekly working hours are affected by
the state of poverty in the household,
measured in this case by the monthly per-
capita expenditure on electricity and the type
of school in which the child is enrolled.
Prior studies on the issue of child labor and
schooling reach the consensus that child
labor is harmful for human capital formation,
sees for example (Patrinos and
Psacharopoulos 1995); (Basu, 1999);
(Heady 2000); (Basu and Tzannatos 2002);
(Rosati and Rossi 2003); (Ray and Lancaster
2004).
Consequently, in order to observe how
substantial hours of work affect a child’s
achievements in school, or in other words
the process of human capital formation, the
square of the weekly working hours is
included in the education production
function. The study results for the education
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production function (the Table 6) present that
any substantial number of hours worked
along with study are harmful for the child’s
school achievements. The results are
confirming that the adverse effects will
increase with the increase in the number of
hours worked per week.
Furthermore, calculations for minimum
working hours show that children’s
achievements begin to decline after working
only 0.036 hours per week. These results
indicate that any type of child labor hinders
the achievement of a child in school if more
than 0.036 of an hour is spent weekly on the
work.
That is almost zero, and the study finds no
evidence for the hypothesis that light work
along with attending school will not affect the
child’s academic performance. Based on
these results, one cannot suggest any
optimal hours of work without expecting that
a child’s academic achievement will suffer.
Among the household variables, this study
finds that the number of years of formal
education successfully completed by the
mother has a positive role on the child’s
school performance.
The variable level is measuring the grade of
the student. The study results also indicate
that the performance of children who work
while attending school is better in higher than
lower grades. The variable ‘order of the child
in siblings’ has no statistically significant
effect on the child, however the first stage
results show that older children work for
longer hours as compared to the youngers.
One of the limitations of this study is that girls
engaged in some irregular household chores
could not be included because information
for their hours of work was not available. This
might not affect the final results of the study
for two reasons. First, girls spend more time
at home compared to boys, so they have
more time for study if their housework is
irregular, leaving adequate time to devote to
their studies. Second, the majority of work
given to girls is in their own home, thus the
amount of time that might be spent traveling
to and from work is reduced, potentially
minimizing the overall time lost from their
studies.

Tables:
Table 1: Worldwide Numbers of Children in
Employment

Source: Statistical Information and Monitoring
Program on Child Labor (SIMPOC), ILO, 2010.

Table 2: Showing the Descriptive Statistics of
the Variables Used For Analysis

Source: Survey Data 2009

Table 3: The procedure of the Hausman Test

Child Labor and Learning Achievements: The Impact of Children’s Work on School Performance
Vol  5,  Issue 1,  July 2014
J. App. Em. Sc



BUITEMS
Quality & Excellence in Education

56

Table 4: The procedure of the Hausman

Table 5: The first-stage regression results for
weekly working hours

Table 6: Regression Results of Annual Results of
Children Work and Attending School

< 0.1*, < 0.05**, and < 0.01***Sources: Survey Data
2009.
Note: Numbers in brackets are standard errors.

CONCLUSION
The education production function is used to
analyze the impact of weekly working hours
on the school results for the current school
year. The model specification tests
highlighted the importance of treating the
child’s weekly working hours as an
endogenous variable.  Therefore, two-stage
least square is used after controlling for the
poverty related variables that affect the
number of hours a student works per week.
The study found from the first-stage
regression results that weekly working hours
are affected by the state of poverty in the
household, measured by monthly
expenditure on electricity and the type of
school in which the child is enrolled. The
study results in the first chapter also show
that working along with attending school is
due to poverty, and the evidence presented
here suggests that poorer children work for
longer hours.
An important objective of this study was to
observe the nature of the relationship
between a child’s number of working hours
and their achievements in secular school. To
explore any quadratic relationship that may
exist between these two factors, the square
of the weekly working hours is included in
the education production function.
The study results indicate that any
substantial number of hours of work in along
with study hinder a child’s school
achievements, with a near-to-zero minimum
safe number of hours per week of work.
These results indicate that the relationship
between working and attending school is
negatively sloped rather than quadratic
(inverted U shape). From a policy
perspective, the results indicate that after
controlling for the endogeneity of weekly
working hours, one cannot suggest any
optimum hours for children to work while
attending school.
Among the household variables, results
show that maternal education plays a
positive and statistically significant role in
child achievement. In keeping with other
conclusions in this study, this finding again
highlights the importance of an educated
mother for a nation.
The study results for the variable ‘level of the
student in the school’ demonstrate that,
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keeping other variables constant, the
negative impact of work on performance
becomes smaller with the increase in the
level of the students. These results promote
some important future research questions to
analyze the efficiency of working while
obtaining education at college and university
levels.
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