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ABSTRACT

In recent years, Cote d'lvoire has adopted national policies to improve household access to
electricity. If these policies have increased access to electricity at the household level, it remains
very low at the primary school level. To understand the importance of electricity in the school
environment, our study aimed to analyse the effect of classroom electrification on school
performance. The study uses PASEC survey data from about 2250 students in 150 schools. From
the estimation of the multilevel model, it appears that the electrification of classes increases the
students' score by 5.9 points. The results also show a positive influence of maternal literacy, the
presence of a library, and the possession of textbooks on student performance. However, the
student's age and regular housework have a negative influence on student performance on the
proficiency tests.
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1. INTRODUCTION

Energy in general, and electricity in particular, is one of the important sources of economic and
social development. Access to electricity is crucial for the development of certain basic services
such as health, improved agricultural productivity and education. In the field of education, access
to electricity can increase learners' study time and promote better retention of educational staff in
schools (UNDESA, 2014; UNESCO, 2016). In a world of knowledge transfer, it is clear that
electricity is an indispensable element within the education system. It enables the use of modern
learning tools in classrooms, such as the Internet, tutorials and devices (UNDESA, 2014).

However, the IEA report (2017) indicates that in 2016, more than 1.1 billion people in the world
still had no access to electricity, and the majority of this population lives in the least developed
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countries. Among the regions concerned, sub-Saharan Africa is the most affected by this
situation. The Africa's Pulse report (2018) shows, in fact, that sub-Saharan Africa is the region
with the lowest household electrification rate in the world, at 42.8% in 2016. Moreover, studies
show that in terms of school electrification, the region records the lowest rate in the world. Only
35% of primary schools are electrified. This situation makes it difficult to develop and promote
education (Provost, 2013). Lack of electricity in schools can have a negative effect on student
learning. Information collected from school children in Kenya, Malawi, Tanzania and Zambia
revealed that lack of lighting is one of the greatest barriers to learning (YE, 2017). However,
some authors argue that lack of classroom lighting hinders learning in Africa. The basic
explanation is that light allows teaching early in the morning or late in the evening, thus
prolonging learning time. In addition, the presence of electricity in classrooms can lead teachers to
work overtime or compensate for the lack of teachers and/or the lack of materials that can
facilitate teaching (Kirubi and al, 2009; Davies and al, 2015).

The economic literature assesses the impact of electricity on education through several effects.
For some, one of the major impacts of electrification, indeed, is to reduce illiteracy (UNDESA,
2014; Jimirez and Lawand, 2000). When a school is electrified, it facilitates evening classes for
adults, thus reducing the illiteracy rate. The study by Diniz and al (2006), reaches the same
conclusion. In a study in Brazil, they show that the major impact of school electrification on
education is the reduction of illiteracy.

Other studies, on the other hand, have analysed the impact of electricity on school performance.
Reference is made to the work of Furukava (2013), Faustino and Medina (2014), UNDESA
(2014), Maithani and Gupta (2015). The first study examines the impact of school lamps on
students' test results. Using a randomized field experiment, the author shows that the use of
school lamps reduces test results by 5 points. However, the study indicates that lamp use is
associated with an increase in study time of 30 minutes.

Faustino and Medina (2014) analyze the impact of a school electrification program in the
Philippines. In contrast to the results of Furukava (2013), they find a positive and significant
influence of the programme on the performance of the beneficiary students. The UNDESA
studies (2014) reach the same conclusions. According to the results of this study, in Argentina,
staff reported a significant reduction in school absenteeism following the installation of electric
lighting. Similarly, in Sudan and Tanzania, access to solar energy resulted in an increase in the
primary and secondary completion rate from 50% to about 100%.

Schools electrification plays a crucial role in improving students' skills through the use of
communication and information technologies (Mingaine, 2013). According to the author, the use
of ICT can reduce the costs of education and increase its efficiency. In the same vein, Diaz
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(2015) shows that the use of computers has a positive impact on learning when they are
specifically adapted and used to teach mathematics, science and technology. Indeed, an impact
evaluation of a digitally oriented curriculum in Chile showed that Grade 6 students who
benefited from the programme experienced a 10 percentage point increase in their exam scores in
science and English. In addition, Maithani and Gupta (2015) found that schools in rural India are
often poor because lack of lighting in classrooms prevents children from reading or writing.

Study time is an essential element in the acquisition of knowledge. Indeed, to better assimilate
learning and benefit from its added value, students need time to learn. Thus, some authors show
empirically the importance of access to electricity through the improvement of study time.
Aguirre (2017) analyses the impact of rural electrification on education in Peru. Using the
ordinary double least squares method, the results show that children whose families are
connected to the electricity grid increased their study time. This increase in study time varies on
average between 94 and 137 minutes per day.

Kumar and Rauniyar (2018) achieve similar results. These authors examine the impact of a rural
electrification programme on household income and children’s schooling. The evaluation method
is propensity score evaluation. The results reveal a statistically significant impact of
electrification on children's income and education. Indeed, the electrification programme has led
to a 61% increase in non-agricultural income. Similarly, the average number of years of
schooling and the time spent in school increased by 0.72 years and 9 minutes respectively.

Similar studies have been carried out in Bangladesh and Vietnam (Klandker et al 2012; 2013).
The 2012 study in Bangladesh indicates a positive and significant impact on study time, as
access to electricity resulted in an increase in study time of 22 and 12 minutes for boys and girls
respectively. In Vietnam, the authors find that household access to electricity increases the
average number of years of schooling for boys by 0.11 years. However, this effect is
insignificant for girls.

Another contribution that analyzes the impact of electricity on study time from a gender
perspective is that of Barron and Torero (2014). These authors analyze the impact of random
assignment of connection vouchers on home study time in El Salvador. The regression of a panel
model by instrumental variables shows that electrification increases the probability of studying at
home by 54% and the probability of participating in other school-related activities by 84%. Their
study also shows that the implementation of the program resulted in an increase of about 10
minutes in total study time per day for both boys and girls. Van de Walle et al (2013; 2017)
achieve the same results when they examine the long-term effect of a programme to roll out the
electricity grid in India. They use the double difference method to analyse the impact of
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household electrification on consumption, employment and school enrolment. The study covers
the period 1982 - 1999.

As can be seen, several studies highlight the positive impact of household or school
electrification on education. Wider access to electricity in schools is expected to increase student
access and retention. However, against all expectations, the study by Squires (2015) showed that
access to electricity reduces the level of schooling during a programme of electricity expansion
in Honduras. However, this reduction was accompanied by an improvement in the employment
rate.

As it appears, it seems to be difficult to establish empirically a clear relationship between access to
electricity and the increase in schooling (average number of years of schooling). It is therefore
appropriate to ask the following question: Does access to electricity really contribute to the
development of education?

This question shows that reflections on the issue are far from over; it opens up avenues for
research on the link both theoretically and empirically. Moreover, although recent studies
highlight the impact of electrification on schooling in developing countries, most of them are
carried out in the countries of Aise and Latin America. The empirical literature on the issue
remains generally weak in Africa. This article is therefore intended as a contribution to the
literature on this issue and seeks to analyse the effect of electricity on school achievements in
Cote d'lvoire.

The further work is structured as follows: Section 2 presents the situation of access to electricity in
Cote d'lvoire; section 3 describes the data and the econometric methodology used; section 4 is
devoted to the estimation and discussion of the results and finally the conclusion is made in
section 5.

2. ACCESS SITUATION TO ELECTRICITY AND EDUCATIONAL ACHIEVEMENTS
IN COTE D'IVOIRE

Sub-Saharan Africa remains the region where the rate of access to electricity is still low. More
than 590 million people (about 57% of the population) still do not have access to electricity
(IEA, 2017). However, according to an IEA report (2017), the number of people without access to
electricity has stopped increasing since 2013. This decline is the result of efforts made by some
countries in the region?.

! The International Energy Agency (IEA) report, published in 2017, says the number of people without access to
electricity has declined as a result of major efforts in Cote d'lvoire, Ethiopia, Ghana, Kenya, Sudan and Tanzania.
Thus, since 2012, the rate of electrification has almost tripled compared to the 2000-2012 period.
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For its part, Cbte d'lvoire has made progress in recent years in terms of access to electricity.
Thus, the access rate rose from 51.4% in 2002 to 64.3% in 20162. However, there are great
disparities between rural and urban areas. In 2015, only 28.7% of the rural population had access
to electricity compared to 70.3% in urban areas (INS, ENV 2015). With regard to primary
schools, which are mostly in rural and peri-urban areas, there is a serious problem of access to
energy services. In total, in 2012, only 25% of primary schools have electricity, with 9% in rural
areas against 55% in urban areas (UNDP, 2012). Four years later, this proportion has slightly
increased. Thus, in 2016, the total proportion of electrified primary schools rose to 30% (DSPS
Report, 2017). However, the disparity between urban and rural areas persists. Indeed, in 2016,
the number of electrified primary schools in rural areas is estimated at 11% against 66% for
those located in urban areas. At the level of secondary schools, the situation has clearly
improved. According to the DSPS report (2017), 79% of general secondary schools have access
to electricity. The various statistics show that Cote d'Ivoire needs to make enormous efforts in
terms of access to electricity in primary schools.

The literature has mentioned the positive impact of school electrification on education indicators
and on teachers' living conditions. The low level of school electrification observed leads us to
take stock of certain education indicators in Cote d'lvoire. According to World Bank data, in 2017,
more than 35% of primary school pupils did not manage to complete the primary cycle (WDI,
2016). As for the other levels of education, the enrolment rate is still very low (43.28% in
secondary and 9% in higher education). When considering educational achievements, the
situation is even more worrying. According to the most recent evaluation of the CONFEMEN
Programme d'Analyse des Systémes Educatifs (PASEC), in Cote d'lvoire only 17.3% of primary
school pupils reach the sufficient threshold of reading competence. In mathematics, the rate is
33.8%. This means that the others were not able to read a word in a sentence or solve a small
mathematical problem.

3. STUDY METHODOLOGY AND DATA

This section presents the econometric method used, the nature of the data used and a description of
the various variables.

3.1 Methodology

We analyze the effects of school electrification on the educational performance of students. As
mentioned earlier, our data have a hierarchical structure. Given this structure, ordinary least
squares (OLS) techniques are no longer efficient. Indeed, mixing several levels of analysis in the
same research model poses enormous problems. This requires the use of an analytical method

2 According to the World Bank database (Last updated, 2018).
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that can solve this problem by taking into account the "levels” dimension in the analyses. The
hierarchical linear model makes it possible to work efficiently on these types of data. A
researcher using this model must therefore consider interactions between variables at different
levels.

These models apply well to situations where individuals share a common environment that may
affect the phenomenon of interest (Givord and Guillerm, 2016). Consider, for example, the
situation of students in a class. Their individual characteristics can determine their level of
acquisition. But beyond these characteristics, the fact that they benefit from the same teaching
conditions can also influence their academic achievement. The same applies to the motivation of
employees in the same company, to the inhabitants of the same neighbourhood, etc. The same is
true for the motivation of employees in the same company, for the inhabitants of the same
neighbourhood, etc. The model used in this work is inspired by Bressoux (2010) and Givord and
Guillerm (2016).

We begin by writing the equation using only the variables at the most disaggregated level, i.e.
level 1 (student level). Thus, the structure of the two-level multilevel model for student i of
school j is written:

I{j = ﬁ{}j —|—,8]J.JXYU + E{.}. 1)
Where i is the student index and j is the school index, X is a set of level 1 variables, S is a
constant, 1 is a parameter to be estimated and the error term.

The interest of the multilevel model being to allow the hierarchical structure of the data to be
taken into account, we then introduce into the model the variables relating to level 2. Suppose Z
is the set of these variables. These level 2 variables are used to explain the variations of the level
1 parameters. At level 2 the model can therefore be written as follows:

ﬁoj:ffoo"'}’olzf"'”w @)

/Blj - :/10 +.-V11‘Zj +Hlj (3)

The error terms, &ij, Uoj et uyj are all randomly distributed with a mean of zero. However, error
terms at the same level follow a multivariate normal distribution. The errors in general are
heteroskedastic and correlated with each other. However, from one level to another, they are
assumed to be uncorrelated.
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Integrating equations (2) and (3) into equation (1) gives:

}’y =Yoo +;/OIZJ. +:V10Xy. +j/HZij. +u0j+u]ng +&, @

The resulting equation (11) expresses student learning in terms of explanatory variables at all

: : +v. 2 +v. X+, L. X, .
levels. In this equation, the term Yoo T Vo1 T N0ty T4y represents the fixed effects

of the model. The second term is the random part with &ij for level 1, ugj + uyj Xjj for level 2.

Compared to classical models with OLS techniques, two fundamental differences are observed in
this multi-level model. The first is the appearance of an interaction term between the explanatory
variables (Zj Xij). This interaction between the explanatory variables appears not only in the fixed
part but also in the random part of the model. The second difference observed is the appearance
of complex relationships between the different levels of the model, at the level of the explanatory
variables and also between the error terms and the explanatory variables of the model.

3.2 Data

To analyze the effect of electricity on school performance, we use survey data from
CONFEMEN's Programme d'Analyse des Systémes Educatifs (PASEC)3. The data used are
collected in 2008. The objective of PASEC is to provide a measure of educational achievement at
the beginning and end of the year. To this end, French and mathematics tests are administered to
pupils in the 2nd and 5th years of primary school. The 2009 sample included approximately 2250
students from 150 schools. In order to collect information about students and their schools,
PASEC administers contextual questionnaires to students, teachers and principals. In order to
improve the representativeness of the sample, PASEC uses stratified samples to draw schools.
This sampling technique is used in order to cover as much as possible the different realities of a
country's education system. The number of schools sampled in a stratum is directly proportional to
the total number of 2nd and 5th grade classes in that stratum (PASEC Report, 2012). Thus, the
probability that a school belongs to the sample is a function of the total number of 2nd and 5th
year classes within this school.

3.3 Variable description and descriptive statistics

The choice of variables is largely based on the literature review. The variable to be explained in
this research is obtained from the scores obtained in reading and mathematics (PASEC Report,

3 PASEC, created in 1991, is a programme that implements evaluations aimed at reporting on the performance of the
education systems of the member countries of CONFEMEN (the Conference of Ministers of Education sharing the
French language),
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2012). It refers to a student's performance on the proficiency test. Scores are calculated by
summing the correct answers in each discipline. Missing answers are considered incorrect
answers. Each correct answer is equal to 1 and each incorrect answer is equal to 0. Thus, the
scores are reported out of 100 and become the percentages of correct answers. In order to obtain an
average score we calculate the average of the scores of the two disciplines. This variable is called
"Score Elev”.

It should be noted that we only consider the results of students at the end of their schooling, i.e.
those of the 5th year. Indeed, in most cases, teachers at the primary level vary from one year to
the next. Children can also change schools. Thus, if we integrate the results of pupils at the
beginning of schooling (2nd year of schooling), there is a strong chance that this variable absorbs
part of the characteristics of the pupil and his family. This is because the characteristics of the
student and his or her family simultaneously determine the results at the beginning and end of
schooling (Michaelowa, 2000).

Explanatory variables are considered at different levels. Thus, for the choice of variables, we
used the PASEC survey questionnaire. The "student™ questionnaire provided the information on
the level 1 variables. Level 1 (student level) provides information on the student's individual
characteristics, family background, school resources and well-being at school. For level 2
(school level), the questionnaires addressed to the students' teachers provide information on their
individual characteristics, their academic and professional training, their status and remuneration.
Similarly, they provide information on the characteristics of the class surveyed, teaching,
meetings and supervision, working conditions, classroom infrastructure and equipment.

Names and descriptions of all selected explanatory variables are given in Table (1) below.
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Table 1: Description of explanatory variables

variables Definition

Student Level Variables

Age Student age

Fille Dummy variable (1 if the student is a girl and O if the student is a
boy)

TRAVDOM This variable provides information on the domestic work done by

the student. Specifically, the question is whether the student does
housework on a regular basis. It is a dummy variable (1= yes and

0= no).
MERALPHABET Find out if the mother or guardian can read (1=yes and 0=no)
PERALPHABET Find out if father/guardian can read (1=yes and 0=no)
AIDPARENT The student is helped in his homework by his parents (1= yes and
0 =no)
School level variables
MAITRFEM Indicates whether the teacher is female (1=yes, 0=no)
MTAGE Teacher’s age
MTCLASELEC Identifies whether the classroom is electrified (1=yes and 0=no)
LIVRCLASLFR Pupil uses a reading book in class (1 = yes, 0 = no)
DTSALLINFO The school has a functional computer room (1 = yes, 0 = no)
DTBIBLIO The school has an equipped and functional library (1=yes, 0=no)

Source: Author based on PASEC survey data.

The annex presents the results of the descriptive statistics of the variables. The results show that,
on average, the students' score is 25.017 points. There is, however, a large disparity between
individuals, with a standard deviation of 10.74 in the series. The difference between the
maximum score (66.6 points) and the minimum score (1 point) shows the strong dispersion
around the average. One of the quantitative variables is the age of the student and the teacher.
According to the results, the average age of the students in the sample is 11 years. This average
age is reasonable because the official age for enrolment in the first year of primary school is 6
years. At the level of teachers, the average age is 37.
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The other explanatory variables used are qualitative. The results indicate that 44.28% of the
students who answered the questions were girls, compared to 55.72% for boys. A considerable
reduction in educational inequalities could be noted. However, while the gap between boys and
girls in terms of access to classes is small, it is very high at the level of teachers. Among the
teachers surveyed, 12% are women against 88% men. Analysis of the variable relating to
classroom electrification reveals a critical state of access to electricity in the schools surveyed.
Only 37.41% of the classes surveyed have electricity. The lack of electricity in classrooms
undoubtedly limits the possibilities of installing certain work tools such as computer rooms and
libraries. Indeed, the results show that among the schools in the sample, 2.90% have a computer
room. The same is true for libraries, since more than 90% of the schools surveyed do not have an
equipped and functional library. With regard to level 1 variables, we consider variables related to
the family environment, such as parental education. The analyses show that 45.70% of the
students state that they have mothers and guardians who can read and write. This proportion is
higher (71.36%) when it comes to the father's education.

4. RESULTS AND DISCUSSIONS

This section is devoted to the presentation and interpretation of the results of the estimation of
the effect of electricity on educational attainment. To do so, we estimate a multilevel model
comprising four equations. These four models are estimated by the restricted maximum
likelihood method*. The results are reported in Table 2 below. First, we estimate an empty
model. Model 1 is called an "empty model” because it contains no explanatory variables. This
model makes it possible to examine the share of the intra-group variance and the inter-group
variance in the total variance of the phenomenon under study. The expression for model 1
(empty model) is written:

Score _Elev, =yq, +u,, +&, 6)
From the estimation of the empty model, it is possible to calculate the inter-class correlation
coefficient (p) by the following formula:

2

o,

inter—ecole

2
+0,,

P=—

Iog

mter—ecole

tra—ecole (6)

Under these conditions p indicates the share of the variance of student scores attributed to
schools in relation to the total variance of student scores. The results of the model indicate that

4 This estimator was preferred since some of the assumptions in the OLS are relaxed.
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56.64003

pP= -
56.64005+59.76563 This result shows that 48.6% of the differences in
performance between students are explained by differences between the sampled schools. There
is then a significant difference in the final score of students from one school to another.

=0.486

Table 2: Regression result

Variables Model 1 Model 2 Model 3 Model 4

Fixed effects

constant 24.9604***  25.9298%** 25.8059%** 26.2588%**
(0.000) (0.000) (0.000) (0.000)
TRAVDOM -1.2479*** -1.2988** -1.30**
(0.010) (0.017) (0.018)
AGE -0.4115*** -0.4039***
(0.003) (0.003)
FILLE -0.618 -0.6413
(0.126) (0.112)
PERALPHABET 0.4291 0.4674
(0.380) (0.339)
MERALPHABE 1.3403%** 1.3050%**
T (0.002) (0.003)
AIDPARENT 0.4955 0.4728
(0.342) (0.364)
MTCLASELEC 5.8686%** 3.0650**
(0.000) (0.052)
MTAGE 0.015 0.0227
(0.845) (0.761)
MAITRFEM 3.2737* 3.3115*
(0.070) (0.060)
DTBIBLIO 2.7998 -3.7226
(0.178) (0.223)
DTSALLINFO 1.7583 2.5736
(0.620) (0.456)

LIVRCLASLFR

www.ijsser.org
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(0.057) (0.579)
Elect_Manuel 2.0532*
(0.060)
Biblio_Elcet 11.5860***
(0.004)
Random effects
Level 2 :
(School) constant
z:::gzg slope— 1005 56.930 39.866 37.014 (5.63)
(7.25) (7.28) (29.88) 2.506 (3.24)
1.59 (3.136) 1.05e-06 (0.00)
1.13e-06
(0.00)
Level 1:
inter-student 9 76563 59.508
variance (L.074) (L.973) 58.549 58.3412
(2.138) (2.170)
AIC 14064.71 13967.09 12682.19 12668.14
BIC 14081.48 13989.42 127755 12772.43

Source: Author based on PASEC data.

Note: ¥** P< (.01, ** p< 0.05, * p <0.1. Values in parentheses represent the critical probabilities associated
with the significance test of the coefficients.

Model 2 introduces an explanatory variable for level 1 (student level). This refers to the domestic
work done by the pupil in his or her home. The results show that this variable influences
negatively and significantly at 1% the students' final score in the proficiency tests. The fact that a
student regularly does housework leads to a 1.25 point drop in the final score. Indeed, by
regularly doing housework, the student is allocated more time for these tasks, thus reducing the
time spent on lesson review. Following the introduction of the level 1 variable, a change in the
random part of the model is observed. The inter-class correlation coefficient (p) is equal to 0.49.
It then emerges that almost half of the variations in pupils' final scores can be explained by both
the pupil's school and domestic work.

Model 3 includes the Level 1 and Level 2 explanatory variables. It is a complete multilevel
model. This model allows random variation in the regression slopes of the level 1 TRAVDOM
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and level 2 MTCLASELECT factors (Bressoux, 2010). By looking at the random part of the
model, we see a decrease in the inter-class correlation coefficient. It amounts to 40.5%. This
decrease is caused by the introduction of the explanatory factor of level 2 (school level).
Remember that the inter-class correlation coefficient is also a measure of the part of the variation
that is unexplained and that can be explained by the pupil's school. So by adding an explanatory
factor for the school level, a large part of the variation between schools is explained. As a result,
the random constant varies less compared to previous models. Hence the decrease in the inter-
class correlation coefficient.

In the fixed part of the model, the results indicate a positive and significant 1% effect of
classroom electrification on the final score of the pupils. The electrification of a classroom leads to
a 5.9 point increase in the students' final score. This result can be justified by the fact that
classroom lighting increases students’ learning time. On the other hand, when the room is not
electrified, it often limits teaching time. For example, in Cote d'lvoire, especially during the
rainy season, when the sky becomes threatening, classrooms without electricity are deprived of
light. Thus, during this period, hours of teaching time are lost. Moreover, in the air of digital
technology, electricity in a classroom encourages the use of new learning techniques, particularly
through the use of new information and communication technologies (NICTSs). This result is in
line with those of Diaz (2015), Kuman and Rauniyar (2018), Mingaine (2013) and Faustino and
Medina (2014). However, our result is contrary to that of Squires (2015). The latter showed that
access to electricity reduces the level of education in a program of electricity expansion in
Honduras. However, it should be noted that our variable to explain is different from that of
Squires (2015).

In model 3, the domestic work variable still retains its sign and significance. The results show
that the more the student performs housework on a regular basis, the final score on the
proficiency test decreases by 1.3 points. The same is true for the student's age. Increasing the
student's age by one year leads to a decrease in the final score of 0.41 points. This can be
justified by repetition of previous classes. The advanced age in the primary cycle is very often
linked to the repetition of classes by the pupil. Thus, the majority of these pupils are no longer
motivated to complete the primary cycle. However, Michaelowa (2000) argues that all studies
that find a negative effect of pupil age do so because they do not take into account repetition
from previous grades.

With regard to parental literacy, a distinction is made between the literacy of the father and the
mother. Naturally, one might expect a positive and significant effect of parental literacy on
students' academic performance. Our results confirm this intuition. The MERALPHABET
variable indicating the mother's literacy is statistically significant at the 1% threshold. This

www.ijsser.org Copyright © 1JSSER 2020, All rights reserved Page 622




International Journal of Social Science and Economic Research

ISSN: 2455-8834

Volume: 05, Issue: 03 "March 2020"

implies that when the student's mother is literate, this increases the student's score by 1.34 points.
Unlike the mother's literacy, the PERALPHABET variable does not obtain a significant
coefficient. Of course, in terms of comparison, one might expect a greater effect of the mother's
literacy, since in Cote d'lvoire, or even in Africa, it is the mother who generally spends more
time with the children. This result contradicts that of Michaelowa (2000).

In his study on the determinants of educational quality, none of the variables relating to parental
literacy, taken individually, were significant. However, Michaelowa (2000) indicates that the
combination of the two variables is statistically significant. As might be expected, textbooks
positively and significantly influence students' final scores at the 10% threshold. The use of a
reading book increases student performance by 0.95 points. The gender of the teacher does not
seem to play an important role in student learning. The coefficient associated with this variable is
positive and significant at the 10% threshold.

In Model 4, we introduce interaction variables. Our variable of interest being electrification, it is
the electrification that interacts with other variables. We have two interaction variables, namely
the variable "Elect_Manual” which indicates that the student has textbooks and electricity
available and the variable "Biblio_Elcet" which indicates the availability of an electrified library.
The coefficients associated with these two variables are positive and significant at the threshold
of 10% and 1% respectively. When a pupil has textbooks in an electrified classroom, this
increases his performance in the proficiency test by 2.053 points. This effect is even greater for
the variable "Biblio_Elcet". The coefficient associated with this variable is 11.586. This means
that the fact that a school has a functional library and electrified classrooms increases the score of
the students attending it by 11.59 points. Recall that taken individually, the variable relating to
the presence of a functional library (DTBIBLIO) was insignificant. This result shows the capital
importance of access to electricity in schools.

5. CONCLUSION

With all the investments made by Cdéte d'lvoire in electricity infrastructure, it is important to
consider the effects of access to electricity on the well-being of households. It is in this context
that this study using PASEC survey data analysed the effect of classroom electrification on
student performance. In the literature review, several methods of analysis are used to analyze the
impact of electricity on education. The majority of these methods include randomized
experiments (the double difference method or propensity scores) and ordinary least squares
regression. In this research, the multi-level model was chosen since we have a hierarchical
database. Moreover, this model allows us to take into account context effects.
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Many results have been obtained. First, from the estimation of the empty model, it appears that
48.6% of the differences in performance between students are explained by differences between
the sampled schools. However, most of the differences are still attributable to Level 1 (student
level) factors.

Second, the results show that among the student level factors considered, housework and student
age have a negative and significant influence on student performance on proficiency tests. On the
other hand, the mother's literacy skills increase the student's score by 1.34 points.

Finally, school-level factors play a crucial role in explaining school performance. This
importance of school-related factors is justified by the significance of certain variables in models
3 and 4. The results show that electrification of a classroom leads to a 5.9 point increase in the
students' final score. This result seems to corroborate the results found by previous studies (Diaz,
2015; Kuman and Rauniyar, 2018). The results also show that when a school has a library and
electricity, it increases student performance by 11.59 points. Similarly, having textbooks in an
electrified classroom increases student performance by 2.053 points. Thus, special attention
should be paid to access to electricity in schools. The presence of electricity could improve
pupils’s performance who are subject to the double-shift system by increasing the learning time.
Similarly, in rural areas, the electrification of schools could increase adult literacy.
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Appendix: Descriptive Statistics

Variable Definition Obs Mean/ Std. Dev. Min Max
proportion
Score_Elev Pupil’s Average
1975 25.017 10.745 1 66.6
Score
TRAVDOM 1=oui 1686 79.83%
0.4013 0 1
0=non 426 20.17%
AGE Pupil’s age 2071 11.36 1.5974 7 18
PERALPHABET 1=oui 1465 71.36%
0.4521 0 1
0=non 588 28.64%
MERALPHABET 1=oui 952 45.70%
0.49827 0 1
0=non 1131 54 .30%
AIDPARENT 1=oui 365 17.18%
0.37726 0 1
0=non 1760 82.82%
FILLE 1 =girl 941 44.28%
0.4968 0 1
0 = boy 1184 55.72%
MTCLASELEC 1 = oui 795 37.41%
0.4840 0 1
0=non 1330 62.59%
MAITRFEM 1= Woman 255 12% 0 1
0.3250
0 = Man 1870 88%
MTAGE Teacher’s age 2099 37.0623 7.6251 23 55
DTBIBLIO 1=oui 195 9.37%
0.2914 0 1
0=non 1886 90.63%
DTSALLINFO 1=oui 60 2.90%
0.1679 0 1
0=non 2006 97.10%
LIVRCLASLFR 1=oui 1617 76.35%
0.4250 0 1
0=non 501 23.65%
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