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Abstract: Ghana, like most sub-Saharan African countries, continues to face gender disparity at the
higher levels of the educational hierarchy. This paper seeks to investigate whether gender disparity
in senior secondary schools in Ghana is influenced by the economic expectations that parents have
for their children’s education. Using data from Ghana Living Standard Survey round 6 (GLSS 6),
the study employs Propensity Score Matching in its analysis. Intra-household income inequality was
used as a for measure parental expectations of the economic returns of education. The results revealed
that, on the average, Ghanaian parents expect their male children to reap more economic benefits
from education than girls. This attitude culminates in higher investment in boys’ education to the
disadvantage of their female counterparts at senior secondary schools. It is therefore recommended
that appropriate policies should be implemented to ensure that the barriers that prevent women from
occupying high-earning positions in the labor market are expunged. With this, parents will believe
that girls can have the same economic opportunities as boys and hence will invest equal resources in
children’s education irrespective of their gender.

Keywords: gender disparity; education; Propensity Score Matching; Intra-household income
inequality; senior secondary school; parental economic expectation

1. Introduction

Ensuring gender equality in all dimensions of life has become a top priority for many governments
and international organizations. Since being brought into the international frontline by Convention
on the Elimination of All forms of Discrimination Against Women (CEDAW) in 1976, there has been
tremendous efforts to narrow and, if possible, eliminate all forms of gender inequalities especially
in education [1]. Equal access to education, for boys and girls, is not only a fundamental human
right; it also has economic, social, civil, and political benefits [2]. It is not surprising that gender
equality in education features in two of the Sustainable Development Goals (SDGs). Goal 4 of the SDGs
aims to ensure equitable and inclusive education of quality and also promotes lifelong educational
opportunities for all. Goal 5 also seeks to empower all girls and women and achieve gender equality.

Equal access to education, for both genders, benefits both the current and future generations [3].
It is evident in the literature that education is associated with a higher flow of income, so education
for all is a beacon of hope for alleviating poverty, especially among the marginalized (and women
in particular). There is a ripple effect on the younger and unborn generations, as educating women
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lowers fertility and mortality rates and other forms of inequalities for their children, thereby helping to
create a sustainable planet [4,5].

It also fosters economic growth and development [6]. In this contemporary world, nations that
want to maintain their competitiveness and comparative advantage focus on education for all as a tool.
Educating all potential members of the labor force, be they boys or girls, men or women, is the engine
of economic growth and development, as it ensures the efficient utilization of all economically active
citizens. A knowledge-based labor force is a crucial determinant of the pace and sustainability of a
country’s economic transformation [7-10].

Equality in education is the agent of change for a more civilized global economy. When the citizens
of an economy are well educated, there tends to be a reduction in the crime rate, domestic violence and
other forms of gender inequalities. It also improves the social, political, and civic participation of the
populace [8,11]. Education is therefore the new game-changer that underpins the achievement of most
of the Sustainable Development Goals stipulated by the United Nations [12].

Even though education is seen as the fundamental solution to all forms of gender inequalities,
girls and women continue to be disadvantaged in this sector. Despite the reduction in the number
of girls out of school by 40% compared to the 1994 figure since the inception of the Millennium
Development goals, girls still constitute the higher percentage of school dropouts [2]. Women account
for about 60% of the world’s illiterates. The UNESCO Institute for Statistics (UIS) estimates that more
than 17 million girls will never enter a classroom to receive formal education [13]. These figures are
alarming and represent a vast number of untapped and wasted human resources.

The educational disparity between boys and girls worsens in most sub-Saharan African and South
Asian countries. Women and girls continue to lag behind their male counterparts at most levels of
the educational hierarchy. More than half of the world’s 58 million school-aged children who are
not in school are girls, and about 75% of them are from these regions [13]. There is an average 10%
completion gap between boys and girls at the primary level in sub-Saharan Africa, and the advantage
goes to boys. Though there has been an increase in the secondary and tertiary school enrolment of
girls, a substantial gap still persists [2]. This accounts for the high levels of domestic violence against
women and girls, as well as the low political, social, and civic patronage of women in these regions [14].
The high level of untapped resources also explains the state of under-development of most of these
countries and their non-convergence toward their developed counterparts [15].

There are numerous reasons why women and girls are discriminated against in terms of education
in the sub-Saharan African region. Prominent among them are division of domestic chores based on
gender, child labor, early marriage, and early pregnancy, among others [16].

In sub-Saharan Africa, children, especially girls, are an essential source of labor at homes. Due to
cultural values and beliefs that consider male children as superior and therefore should not partake in
many of the household activities, girls perform most of the domestic chores. A bulk of the household
chores, such as cooking, washing, hauling water, and caring for younger siblings and sick family
members, are performed by girls, while boys usually run errands. These activities are time-consuming
and physically demanding, which affect girls’ academic performance and consequently impede them
from schooling [17-19].

Early marriage and its associated consequence of early motherhood also increase the dropout rate
of girls in this region. Most girls, especially those in the rural areas, are forced to marry early once
they reach puberty or become sexually active. One of the reasons for early marriage in sub-Saharan
Africa is the desire to prevent the negative tag associated with unmarried girls who get pregnant.
Families that have more girls also gain economically from the bride prices or dowries paid for their
daughters. This situation is more pronounced among poverty-stricken families with more children to
feed. Parents are therefore not willing to invest their scarce resources in the education of a girl-child
who will in a short period be married off to another family. In addition, their new roles as wives,
mothers, and caregivers for the extended families of their husbands after marriage exert pressure
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on them. The time-consuming nature of these new roles contributes to the low enrolment and high
dropout rates of girls from schools [18,20].

Girls who get pregnant or become mothers at an early age are often stigmatized and ridiculed
by their teachers, friends, and schoolmates, which makes it difficult for them to return to school after
childbirth. Some school do not even permit pregnant pupils or early mothers to be in class, as they are
seen as bad influences on the rest of the students. In Ghana, girls who are pregnant are mostly not
allowed to write the Basic Education Certificate Education (BECE) which is the prerequisite for senior
secondary education. Even when schools allow these mothers to return, their re-entry depends on
getting caretakers for their children, which they often cannot afford [18,21,22].

Another significant determinant of gender disparity in education is parents’ expectation of the
economic returns on the educational investments they make in their children. The economic worth and
value of boys and girls are not genetically or biologically determined; it is placed on them by society.
Most parents in sub-Saharan African countries (including Ghana) have different expectations for the
economic value of their children’s education. In most cases, higher value is placed on boys’ education.
This is so because, in Ghana for instance, men continue to earn more income than women in the labor
market. Even when both sexes have the same educational background, men tend to be dominant in
the high-paying jobs [23]. Most employers offering top-position jobs prefer men to women because of
the high rate of absenteeism among the latter due to maternity leave, the need to care for sick family
members, etc. [24]. Furthermore, the patriarchal nature of Ghanaian society gives men an upper hand
over their female counterparts on the job market [25]. Men, therefore, gain more economically from
education than women. If, in a household, a husband earns more than his wife, it will confirm to the
parents that men have better economic value from education and hence it is worth investing more in
their sons” education than their daughters.

Even though the parental economic expectation for girls from high-income families may exceed
that of boys from low-income families, within each family, parents have higher expectations for sons
than daughters due to the patriarchal nature of the Ghanaian labor market. Also, the magnitude
of intra-household income inequality causes different levels of expectation. If parents of the same
educational background work in a sector that is highly male-dominated, and as a result the gap
between their incomes is very wide, the difference between the economic expectation for their sons
and daughters will be higher than those of parents who work in a less male-dominated sector and
have lower income inequality.

This paper aims to investigate whether gender disparity in senior secondary education in Ghana
is influenced by the economic expectation parents have for their children’s education. The study adds
to the literature by providing an alternative measure for the economic expectations parents have for the
education of their male and female children. A lot of studies that included this important variable in the
analysis of education used qualitative measures [26-30]. This paper, however, employs a quantitative
measure of parental economic expectation for education. The authors believe that intra-household
income inequality between the father and mother is a good measure of this variable.

Another significance of the study is that it applied the Propensity Score Matching (PSM) method
to the analysis of education. Economics provides a quantitative approach in analyzing the behaviors
and decisions of economic actors by mostly estimating the causal relationship between variables [7].
However, most of these causal claims are plagued with endogeneity which nullifies the potency of the
causal estimates [31]. One solution to eliminating the effect of endogeneity from causation is the PSM.
This method is therefore used to find out whether there is a significant relationship between parents’
expectations of the economic value of boys’ and girls” education, measured by intra-household income
inequality, and gender disparity in senior secondary education in Ghana.

The rest of this paper is as follows: Section 2 discusses gender inequality in Ghana’s educational
system, while the Section 3 reviews existing literature. Section 4 looks at the methodology used,
Section 5 explores the dataset, Section 6 details the analysis of the data, and the last section discusses
the results and concludes the study.
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2. Gender Inequality in Ghana’s Educational System

Ghana'’s successes in the educational sector in the initial years after the nation’s independence
in 1957 was marred by the economic recession it experienced in the early 1980s. The Structural
Adjustment Programs (SAPs) the nation implemented in the early 1980s necessitated a drastic reduction
in government expenditure in all sectors of the economy including education. Coupled with the
introduction of the user fees in education, school enrolment for both boys and girls plummeted at all
levels. For instance, girls” enrolment in primary school for the eligible age group dropped from 71%
in 1980 to 68% in 1983. Those who enrolled in the secondary schools also fell to 28% in 1983 from
the 1980’s figure of 31%. A similar observation was made for boys. Primary school enrolment for
boys declined from 89% in 1980 to 87% in 1983. The percentage of boys at the eligible age group who
enrolled at the secondary schools decreased from 51 in 1980 to 47 in 1983 [32].

The end of the SAPs was marked by great achievements in the educational sector in general and
for girls in particular. The period after the SAPs was met with the global advocacy for gender parity in
all spheres of life. Ghana committed itself to ensuring gender equality in all aspect of the economy. It
ratified several human right treaties, including the Convention on Rights of the Child (1989), the World
Declaration for All (1990), the Beijing Declaration and Platform for Action (1995), and the Dakar
Framework for Action (2000), which are against discrimination of all forms [2]. The 1992 constitution of
Ghana also has a provision that makes education, especially at the primary level, free and compulsory
for all children [33].

Several reforms and interventions have been made by the government to achieve Universal
Primary Education (UPE) and also eliminate the disparity between boys and girls in the educational
sector. Paramount among these interventions is the implementation of the Free Compulsory and
Universal Basic Education (FCUBE) in 1997. To ensure the success of the FCUBE, the Girls” Education
Unit (GEU) was created under the Ghana Education Service (GES). Its aim was to ensure that there is
equal enrolment of girls and boys in basic education and also to reduce the percentage of girls who
drop out of both primary and lower secondary schools. In addition, it was tasked to improve the rate
of girls’ enrolment in the senior secondary schools. Also, the government established the Capitation
Grant in 2005, which abolished the user fee system and made education easily accessible to all [33].

These reforms catapulted the enrolment rate for both boys and girls at all levels of the educational
ladder and even put girls at the advantageous position at the primary school level. The gross primary
school enrolment of boys shot up from 74.7% in 2008 to 87.47% in 2014 before dropping to 82.87% in
2018. Same can be said about girls as their number increased to 87.81% in 2014 from the 2008 figure
of 74.34% and afterward declined to 84.33% in 2018. Thus, the enrollment rate for girls in primary
schools in recent years outweighs their male counterparts. It is worth noting that girls also outperform
boys in terms of the progression rate to lower secondary schools. Figures from the World Bank’s World
Development Indicators (WDI) shows that 97.81% of girls progressed to the lower secondary school
while the rate for boys stood at 92.66% in 2017 [34].

Despite the successes achieved in the enrolment of girls at the primary school, they lag behind
boys at the senior secondary and tertiary levels of education. The percentage of boys’ enrolment at the
senior secondary and tertiary schools figured around 72.73 and 18.68, respectively, in 2018 as against
71.72 and 13.53 for girls. Furthermore, the literacy rate of men in Ghana outstrips that of women. The
2014 GDHS indicated that 82% of Ghanaian men are literate compared to the 67% for women. These
rates, however, indicate an improvement in the 2008 figures for men and women which were 77% and
63%, respectively [35].

Several socio-economic factors account for the gender imbalance at the higher levels of education
in Ghana. First of all, girls are over-burdened with domestic chores before and after school which
affect their academic performance thereby causing them to drop out of school before attaining senior
secondary education. Data from the Ghana Living Standard Survey round 6 (GLSS 6) indicates that
the workload at homes for girls is three times more than that of boys. The proportion of girls who
are out of school due to domestic chores in 2014 stood at 13.1, while the figure for boys was 3.2 [23].
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Another factor that adversely affects the enrolment of girls in higher levels of education in Ghana is
early marriage. Girls of secondary and tertiary school-going age are considered ripe for marriage.
Apart from the economic gains from the dowries receive on their daughters, families of these girls
attain social recognition if their female children marry before giving birth [21]. About 40% of girls
of secondary and tertiary school-going age in Ghana are married, and one-fifth of them are mothers.
The corresponding figures for boys are ten times lower [23]. Early marriage and motherhood burden
child-brides financially and also in terms of time, which hinders their schooling. Furthermore, families
in Ghana tend to place more economic value on the education of boys than girls. There is still a widely
held belief that boys are superior to girls and will generate more income from schooling. This assertion
encourages parents to invest more in their sons’ education.

Gender inequality in Ghana’s educational sector has a spatial dimension. The urban centers have
anarrower gap between boys and girls in terms of those who attain higher level of education compared
to the rural areas. The gender disparity gap between men and women in the rural communities stood
around 16.4%, which is higher than the 11% recorded in the urban centers [23]. More so, urban women
are more likely to have more education than their counterparts in the rural areas. The median years of
schooling by urban women in 2014 was 8.5 years, which exceeded the 5.7 years by rural women [35].

Girls residing in rural areas in Ghana are more likely to marry at an early age compared to their
counterparts in the urban centers. Due to the high incidence of poverty in the rural communities,
parents usually pressure their daughters to marry early to relieve them of financial burdens. Again,
the rate of teenage pregnancy and early motherhood in the rural areas surpass that of the urban centers
because of the low patronage of family planning services in these areas. The higher rate of dropout of
girls due to early marriage and motherhood in the rural areas cause gender disparity in education to
be wider in those communities than in the cities [21].

3. Literature Review

Parental expectations of their children’s education play a critical role in the academic successes
of their wards. Jacob (2010) [30] posited that its impact on the education attainment of children is
the most pronounced among the four dimensions of parental involvement which include parental
engagement in school-related activities, supervision at home and parent—child communication about
school. Parental expectations, as defined by Yamamoto and Holloway (2010) [36], are realistic beliefs
or judgments that parents have about their children’s future achievement as reflected in course grades,
highest level of schooling attained, or college attendance. It is what parents actually believe their
children can achieve in education. There are numerous research findings that support a positive
relationship between parental expectation and educational achievements.

Yamamoto and Holloway (2010) [36] explained four trajectories through which parents’
expectations influence their children’s performance at school. First, parental expectations signal
to children the confidence their parents have in them in terms of their academic achievements.
This confidence becomes the norm that the children strive to attain. Second, children’s confidence
about their own competence and capacities is boosted by the high expectations from parents and vice
versa. Also, parents with higher expectations tend to be more involved in their children’s education.
They invest quality time and resources in their schooling. They tend to spend more time helping their
children with their homework, partake in school activities, communicate more with their teachers, and
provide counselling and support. Finally, the performance of teachers is influenced by the expectations
that parents have for their children. If teachers perceive that parents have high expectation for their
children’s academic achievement, they will be motivated to work harder, as they know their effort will
be complemented by parents at home.

The inclusion of parental expectations in the analysis of education is mostly in the domain
of sociology and psychology. Most research in these academic fields that studied expectations
of parents employed qualitative measures before re-coding them to be used in the analysis.
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The measurement approach includes the usage of categorical variables, constructs, and (in some cases)
continuous variables.

A number of authors who studied the effect of parents” expectation of educational attainments
used a categorical variable for its measurement. For instance, using the Growing Up in Ireland (GUI)
survey, Banks et al. (2016) [28] explored the effect of parental expectation on the academic success
of disabled children who were 13 years old. Those included in their study suffered from general
learning/intellectual disability, specific learning disability (such as dyspraxia, dyslexia), socio-emotional
disability, and physical disability (such as mobility, visual and hearing impairment). Children whose
parents who said they do not expect their children to attain more than Leaving Certificate education
had poor academic performance compared to those whose parents had higher expectations. A similar
approach was used by Einglund et al. (2004) [37], who investigated the impact of parents” expectation
on the educational success of 187 children from low-income families. Using a semi-structured interview,
parents ranked how far they think their children would go in school. The responses ranged from “will
not complete high school,” which was coded as 1, to “will go to graduate or professional school,”
which had a code of 5. It was found out that the educational achievement of children from homes
where parents have high expectations surpassed their counterparts. Studies by Kim et al. (2017) [27]
and Gill and Reynolds (1999) [38] were not different from that of Einglund et al. (2004) [37].

In the case of O’Donnell (2007) [39], parents chose the probability that their children would 1)
obtain a high school diploma by age 20, 2) obtain a college degree by age 30, 3) be employed by age 30,
4) be in jail by age 20, and 5) be a parent by age 20. The first three options were classified as positive
expectations, and the remaining two were viewed as negative. The study used data from National
Longitudinal Survey of Youth (NLSY97), and the participants included children who were aged 12-16
on 31 December 1996 and their parents. It was revealed that the positive expectations were associated
with good outcomes, while the negative ones brought bad achievements.

Other studies used a construct in the measurement of parental expectation. For example, Jacob
(2010) [30] examined the effect of parental expectation on the educational attainment of their wards
using the Scale of Educational Aspirations and Expectations for Adolescent (SEAEA). Parents answered
to 29 questions with each response ranging from strongly disagree to strongly agree. The responses were
then loaded onto a single factor, and a path analysis was used for the exploration. In all, 598 parents of
eighth to 10th grade students were sampled for the study. The result was the same as the other studies
stated above. Weerasinghe and Panizzon (2015) [40] and Leung and Shek (2011) [41] employed a similar
strategy to investigate why children from Asian lineage attain better performance in mathematics than
others. Their constructs revealed that the “tiger” parents from Asia have high expectations for their
kids and this accounts for their (children’s) higher performance and educational attainment.

Only a few studies used a continuous variable in the measurement of parental expectations.
Zhan (2006) [42] transformed the categorical variable he used to measure parents” expectation into
a continuous variable. The question was “looking ahead, how far do you think your child will go
in school?” The response by parents ranged from “leave high school before graduation,” coded as
1, to “take further training after college,” coded as 5. The author argued that the distribution of the
response approached normality and there was a slight negative skew so the variable was treated as
a continuous variable. The dataset used was the National Longitudinal Survey of Youth (NLSY79).
The results showed that there is a direct relationship between expectations of parents and school
performance. Clophus (2018) [26], on the other hand, employed the Career-Related Parent Support
Scale (CRPSS) to measure parental expectations. The CRPSS contains 27 questions on a five-point
Likert scale ranging from strongly disagree (1) to strongly agree (5). Parents who had a score of
27 were classified as those with the least expectations, while a score of 135 was seen as the highest.
The participants included 58 males and 95 females from two high schools in Southwest Louisiana and
their parents. The findings revealed that parental expectations had no significant effect on general
educational successes as well as that of boys and girls.
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It is worth noting that, although the expectations of parents positively impact on the educational
achievement of their children, setting unrealistic target for children can be counterproductive. If children
feel too much burden as a result of very high expectation from parents, they may work beyond their
abilities and capabilities, which can cause emotional breakdowns, depression, etc. They may be
demotivated if their relentless efforts do not achieve what their parents expected.

4. Methodology

The purpose of most evaluation studies is to make causal claims, i.e., to determine the effect of
a treatment, an intervention or a program on an outcome variable. Counterfactuals are the key to
understanding causal inferences. A counterfactual is simply the unobserved outcome of a studied agent.
To obtain an unbiased causal estimate, the estimation technique used should be able to reconstruct a
counterfactual for the observed outcomes [43—45].

Randomized controlled trials (RCTs) or experiments are the gold standards in generating
counterfactuals for estimating causal effects. With this method, there is a random assignment
of those who received the treatment (henceforth, the treated group/subject) and those who did not
(henceforth, the untreated/control group) to either group making them similar in terms of their
pre-treatment baseline characteristics. Technically, the control group serves as a counterfactual to the
treated subjects in RCTs or experiments [31].

4.1. Observational Study

Most researchers in management studies use observational data. This is because large volumes
of data can be obtained at a relatively cheaper cost compared to experiments. Others resort of this
type of data due to ethical reasons. However, observational data often suffer from self-selection bias,
which results in endogeneity [46]. Self-selection bias arises because there are often some baseline
characteristics that influence some subjects to be selected into the treated group and others into the
control group. There is mostly a systematic difference between the treated and untreated subjects even
before the treatment is applied. The control group cannot be used as a counterfactual of the treated
group since the two groups are not similar prior to the treatment. This makes the computation of the
average treatment effect from the mean difference in the outcome variable between the two groups
biased. The estimate will be uninterpretable and is not attributable to the treatment.

Self-selection bias threatens the internal validity of the variable or construct. It acts as an excluded
or omitted variable from the model, and if not addressed, it will cause the treatment variable and the
error term to correlate, leading to endogeneity [46].

4.2. Propensity Score Matching (PSM)

A good estimation technique to deal with the endogeneity resulting from self-selection biasedness
is the Propensity Score Matching (PSM) introduced by Rosenbaum and Rubin (1983) [47]. This approach
mimics RCTs by reconstructing counterfactuals for the treated studied agents from the observational
data. For each subject in the treated class, PSM finds an observation(s) in the control group that has
(have) similar characteristics to act as counterfactual(s). It does this by combining propensity score
with an appropriate matching algorithm.

Propensity score, as defined by Rosenbaum and Rubin (1983) [47], is the likelihood that a studied
agent will be assigned to a treatment class based on its pre-treatment characteristics. In estimating the
propensity score (PS), the treatment variable (which is binary) is used as the dependent variable in the
PS model, while the covariates serve as the independent variables. The logit or probit regression is
then fitted using the measured values of the covariates. Once it has been computed, an agent in the
control group whose propensity score is the same or close to the propensity score of another subject in
the treated group is deemed as its counterfactual. It is recommended that the studied subjects should
be stratified into five or more classes using their estimated PS, as this reduces about 90% of the bias in
the covariate(s) between the treated and the control groups within each class [48]. The study used 1:1
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matching. With this approach, each treated subject is paired to only one observation in the control
group. After that, matching without replacement where an untreated agent that has been paired to a
treated subject is not used again for matching was used.

Once the aforementioned procedure is done, the average treatment effect on the treated (ATT) can
be computed as the mean difference in the outcome variable between treated group and their paired
untreated counterparts after the treatment has been applied. Figure Al in the Appendix A summarizes
the steps used in PSM.

5. Dataset

5.1. Source of Data

The data set used for the analysis of this study is the sixth round of the Ghana Living Standard
Survey (GLSS 6). GLSS 6 is a secondary data set that concentrates on the household as the main
socio-economic unit. The survey used a two-stage stratification procedure to select the participating
households. First of all, Ghana is divided into 10 strata according to the number of regions. Within
each region, households are grouped in accordance to their place of residence, i.e., whether they reside
in an urban or rural area.

In all, 18,000 households, which is a nationally representative sample, were covered in the survey.
Only 16,772 out of the 18,000 households were successfully enumerated, which accounts for the 93.2%
response rate. The GLSS 6 provides a detailed insight on the living conditions of the households
involved. The data covers demographic characteristics, educational attainment, housing and income
of household members.

The study considered all boys and girls of senior secondary/high school (SS5/SHS) age who still
reside in their parents’ home and have no missing value for any of the variables used. As a result,
1368 boys and 1111 girls were used in the data analysis. Separate propensity score matching models
were estimated for each gender.

5.2. Treatment and Outcome Variables

The study used enrolment in senior secondary/high school (S5S5/SHS) as the outcome variable in
its analysis. Boys and girls of relevant school age who have ever been enrolled in SSS/SHS were coded
as 1 and 0 if otherwise. The treatment variable, which is parental economic expectation for child’s
education, measured by intra-household income inequality, is obtained by subtracting the child’s father
income from the income of his/her mother. A positive real number, implying a higher income for the
father relative to the mother, was coded as 1 and 0 if otherwise.

5.3. Selection of Covariates

It is important to choose the right covariates in modeling the propensity score. Empirical studies
and Monte Carlo simulations have proved that only true confounders (covariates that simultaneously
influence the treatment and the outcome variables) and potential confounders (covariates that influence
the outcome variable) should be included in the propensity score model. The exclusion of true
confounders from the model violates the strongly ignorable assumption and will make the ATT
estimate biased [44,49].

Following the steps of Moheyuddin (2005) [16], father’s and mother’s educational level (years
spent in school), age of the child, place of residence (whether rural or urban), and wage earned
by the child were used as confounders. Other covariates used include average minutes spent on
domestic chores daily, marital status, and whether or not the respondent has a child. Thus, the
aforementioned variables were used as independent variables in the propensity score model where
economic expectations of parents served as the dependent variable. However, to achieve a balance in
the covariates between the treated and control groups within each stratum, the square of the father’s
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education and the interaction of the father’s and mother’s education were included in the re-specified
PS models.

6. Analysis of Data

6.1. Descriptive Statistics

This sub-section discusses the descriptive statistics for variables used in the separate PS models
for boys and girls. The data confirms that parents in Ghana expect their sons to reap more economic
benefits from education than girls. It was revealed that on a scale of 0 to 1, boys had an average of
0.53 in terms of expectation from parents, compared to 0.49 for girls. Table 1 displays the statistics
for the continuous variables while Table 2 portrays that of the categorical variables. As shown in
Table 1, the mean years of schooling of parents of girls outweighed that of boys. Fathers of girls spent
an average of 8.92 years in school, while their mothers have 6.84 schooling years. The number for
fathers and mothers of boys stood at 8.86 and 6.68 years respectively. Also, girls of SSS/SHS going age
earned more weekly wages ((111.74 GH ~ $21.4 USD) and spend more minutes on domestic chores
(169 min) than their male counterparts. The respective figures for boys are 99.51 GH ~ $18.15 USD
and 55 min, respectively.

Table 1. Descriptive statistics of continuous variables.

. BOYS GIRLS
Variables
Mean Std. Dev. Mean  Std. Dew.
Father’s education 8.86 4.10 8.92 4.40
Mother’s education 6.68 3.99 6.84 3.90
Child’s wage 99.51 41.34 111.74 38.05
Av. minutes on domestic chores 55 8.07 169 34.86

Table 2. Descriptive statistics of categorical variables.

BOYS GIRLS
Variables Number  Percent (%) Number  Percent (%)
SSS/SHS Enrolment
No 960 70.18 785 70.66
Yes 408 29.82 326 29.34
Residence
Urban 344 25.15 273 24.57
Rural 1024 74.85 838 75.43
Age Cohort
15-19 1102 80.56 931 83.80
20-24 226 16.52 154 13.86
25-29 40 2.92 26 2.34
Marital Status
Yes 78 5.70 476 42.84
No 1290 94.30 635 57.16
Do you have a Child
Yes 33 241 211 19.0
No 1335 97.59 900 81.0

The percentage of boys who have ever been enrolled in a senior secondary slightly surpassed
proportion for girls. Table 2 showed that 29.82% of boys of the relevant age have obtained senior
secondary education. The rate for girls was 29.34%. The percentage of boys who reside in urban areas
(25.15%) marginally exceeded their female counterparts (24.57%). More girls than boys aged between
15 and 19 years have been enrolled in senior secondary schools. However, the proportions of boys of
age cohort 20-24 and 25-29 years old who have had senior secondary education are more than girls of
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the same age groups. The ratio of secondary and tertiary school-going age girls who are married and
have at least a child to boys is 10:1.

6.2. Covariate Balance Diagnosis

A critical component of propensity score matching is the balancing of covariates between the
treated and untreated groups. If the covariates between the two groups are not balanced, the average
treatment effect on the treated (ATT) cannot be computed as the difference in the means (in the case
of continuous outcome variable) or proportions (in case of dichotomous outcome variable) of the
outcome variable. There are several statistical tools used in checking the balance of these pre-treatment
variables between the two groups. They include the t-test, the standardized difference, and other
graphical displays such as the box plots and cumulative frequency function. In the event where these
tools prove that there is no equality between the covariates in the treated and untreated groups, the
PS model has to be re-specified to include higher-order moments of covariates and/or interactions
between covariates [43,44].

The PS model of the study initially used the father’s and mother’s education together with residence
of household, the respondent’s age, and their weekly wages as the pre-treatment characteristics. After
classifying the subjects into strata, the balancing diagnosis revealed that the covariates between the
two groups were not balanced. The “troublesome” variable was father’s education, which was not
balanced in most of the strata. The square of father’s education and an interaction between the former
and mother’s education were included in the re-specified PS model.

Results from the simple t-test indicated that the difference between means of each covariate in
the treated and control groups within each stratum was not statistically significant as portrayed by
Table A1 in the Appendix A. Table Al reports the p-values of the t-test for the mean difference of each
of the pre-treatment variables within each stratum. All the p-values exceeded 5% implying that there
was no significant difference between the control and treated classes at 5% significant level. Balancing
of covariates in the boys’ PS model was achieved with six strata, while five blocks were enough for the
girls’ model to attain equality. Table A2, which showed the standardized difference before and after
the matching, confirmed the results from the t-test (readers can resort to Li (2013) [43] for a detailed
explanation on standardized difference). A standardized difference (SD) of less than 0.1 is considered
negligible and hence no significant difference between the means of variable in the two groups [44].
All the variables had SD values of more than 0.1 before the matching was done. The matching, however,
reduced the SD for each of the covariates to figures less than the threshold value.

Numerical analysis of balance of covariates takes into account the means of the variables and in
some cases their standard deviations. This approach has a limitation as it considers only one or two
dimensions of the variable. The means of the variable between the two groups may be the same but
their mode, median, quantiles and other statistical summaries may differ. Linden (2015) [50] proposed
the use of graphical displays to assess how equal the variable is between the two groups in terms
of multiple dimensions. Since the estimated propensity score summarizes the distribution of all the
covariates, the study employed the box plot and the cumulative frequency function of the estimated
propensity score of the treated and untreated groups to assess the equality of the covariates. Figure A2
shows the box plots for boys and girls, while Figure A3 displays the cumulative frequency of their
estimated propensity scores between the groups. The figures demonstrated that, in the case of both
boys and girls, there is no statistical difference of the composite covariates (estimated PS) between the
treated and control groups.
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6.3. Estimating Causal Effect

After the covariates between the treated and control groups have been balanced within each
stratum, the average treatment effect on the treated (ATT) was computed using the stratified matching.
The formula for stratified matching is expressed as

c

ATT — (Ve YT Ljerq) Y7 | NI .

How T e .
q:

where Q is the number of strata used to achieve a balanced covariate, and YiT and Y¢ represent the
value of the outcome variable for subject i in the treated group and its paired subject j in the control
group respectively. N; and N, qC are the number of treated and control subjects in block g. N, on the
other hand, is the number of treated subjects in the entire study.

Estimates from the stratified matching showed that the ATT effect of parental expectation of the
economic benefit of education on boys” enrolment in senior secondary is 0.048 while the effect on girls
figured around 0.029. The estimate for boys is significant at 5%, while that of girls is 10%.

6.4. Sensitivity Test

The last step in PSM analysis is to assess the sensitivity of the causal estimates to unobserved
confounders. The ideal way is to compare the ATT estimate with the results of a similar study that used
an experimental data. However, such results may be unavailable in a practice setting. An alternative
approach is to re-specify the PS model by dropping or adding higher-order covariates such as quadratic
or interaction terms. If the original estimated effect does not differ significantly from the re-specified
model, then the ATT estimate is less sensitive and hence unbiased [43].

The squared of father’s education as well as the interaction of the former and mother education
were dropped to re-calculate the propensity score and ATT. The estimation results after dropping those
variables indicated that parental economic expectation increase boys’ senior secondary education by
0.043, and the effect for girls stood at 0.027. The new estimates pointed out that the original ATT
estimates are insensitive and therefore unbiased.

Furthermore, Figure A4 in the Appendix A indicated that there is an overlap in the distribution
of covariates between the treated and untreated group for both genders. This validates the results
obtained in Table 3.

Table 3. Estimation results of stratified matching.

Outcome Variables: BOYS GIRLS
Enrolment in SSS/SHS ATT  Std. Error P ATT  Std. Error P

Treatment Variable:
Parental economic expectation ~ 0.048 0.023 0.036 0.029 0.017 0.087

7. Discussion and Conclusions

Ghana, like most sub-Saharan African countries, continues to bedevil with gender imbalance at
the higher levels of the educational hierarchy. Among the several socioeconomic factors that account
for why more girls than boys do not attain secondary education is parental expectation of the economic
benefits their sons and daughters will gain from education. This study investigated the role that this
variable plays on gender disparity in the senior secondary schools. The data revealed that, on the
average, Ghanaian parents expect their sons to reap more economic benefits from education than their
daughters. The higher expectation for boys encourages parents to invest more in their sons” education
compared to their daughters. Results from Table 3 showed that parental expectation for sons increase
the probability of boys’ enrolment in a senior secondary school by 0.048 while the figure for girls is
0.029 [51]. The estimate for boys is significant at 5%, while that of girls is 10%. Thus, boys are 1.66
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times more likely than girls to attain senior secondary education due to parents” expectation that they
(boys) will gain more economically from education than girls.

The finding is consistent with the assertion in the literature that there is a positive relationship
between parental expectation on education and academic achievements [26-30]. Ghanaian parents
invest more monies and spend quality time on their sons” education as against that of their daughters
because they believe that top positions and high-paying jobs on the labor market is male-dominated
and therefore boys will gain more economically from education than girls. Also, the confidence of
boys is boosted because they know their parents expect more from them academically than girls.
This confidence becomes the norm, which motivates them (boys) to attain higher levels of education [36].

The study employed propensity score matching (PSM) in its analysis. This estimation technique
is preferred to other methods because it overcomes the problem of self-selection bias inherent in
observational data. Self-selection bias—the likelihood that some subjects will be selected into the
treated group and others into the control group based on some pre-treatment characteristics—threatens
the validity of causal estimates. If not solved, estimated results will be biased and uninterpretable.
PSM is a good estimation method that eliminates the endogeneity that arises from self-selection bias.
PSM is becoming increasingly proper because of its ability to reconstruct observational data to mimic
an experiment, which is the gold standard for making causal inferences. Our estimates are therefore
free from bias resulting from self-selection and hence are unbiased and interpretable. The sensitivity
analysis allowed us to test how susceptible the estimates are to other cofounders. The results showed
that our estimates are less sensitive to the inclusions or exclusions of other variables.

The findings from the study revealed that a plausible solution to combat gender inequality
in Ghana’s educational system, especially at the higher levels, is to eliminate gender imbalances
at the workplace. Men continue to be over-represented at top positions and high-paying jobs.
This deepens the negative traditional view parents have about the future prospects of the female
children. Appropriate policies should be implemented to ensure that barriers that prevent women from
occupying such positions are expunged. With this, parents will believe that girls can have the same
economic opportunities as boys and hence will invest equal resources in their children irrespective of
their gender.

It is, however, important that Ghanaian parents change their stereotypical notion that girls from
household where there is income inequality in favor of men will earn less income from education.
This is so because, if given an equal opportunity, girls from such homes can outperform their male
counterparts in the pursuit of higher levels of education that can consequently eliminate the gender
gap in wages on the Ghanaian labor market.
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Figure A1. Steps for estimating treatment effect. Source: Li (2013) [43].
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Table Al. Simple t-test for a balancing covariate diagnosis within each block/stratum.

BOYS GIRLS
BLOCKS BLOCKS

Covariates 1 2 3 4 5 6 1 2 3 4 5
Father’s education 0.558 0479 0.186 0.712 0.743 0.634 0271 0456 0.378 0487 0436
Mother’s education 0462 0.334 0.183 0486 0.558 0.523 0.251 0.612 0.734 0911 0.861
Father’s education squared 0.623 0.678 0217 0567 0.849 0.734 0.379 0.780 0.374 0.442 0.156
Father’s education * mother’s education  0.634 0.754 0237 0487 0778 0321 0265 0.623 0278 0.746 0.192

Age cohort

20-24 0.436 0.643 0.742 0487 0543 0.321 0.263 0434 0446 0.251 0.532
25-29 0.345 0.231 0.666 0442 0.521 0438 0.334 0276 0430 0428 0.174
Urban 0.329 0.342 0.267 0.633 0.361 0.236 0982 0.192 0.534 0357 0.242
Child’s wage 0374 0734 0323 0234 0442 0.723 0.623 0.293 0.634 0.147 0.542
Av. minutes on domestic chores 0436 0589 0443 0.678 0.111 0456 0.671 0231 0432 0.387 0.789
Married 0.547 0.182 0.206 0421 0.657 0.231 0.875 0.145 0213 0553 0.331
Has a child 0324 0475 0396 0392 0.775 0423 0.666 0.452 0.334 0.213 0423

Table A2. Standardized difference of covariates before and after matching.

BOYS GIRLS
Standardized Difference Standardized Difference
Covariates Unmatched Matched Unmatched Matched
Father’s education 10.3 0.002 3.2 -0.03
Mother’s education 3.2 0.035 3.1 0.007
Father’s education squared 7.9 -0.073 4.8 0.057
Father’s education * mother’s education -8.3 0.024 1.7 0.003
Age cohort
20-24 -13.7 -0.032 5.7 —-0.06
25-29 2.6 0.048 -10.5 0.047
Urban -9.5 -0.003 5.2 -0.038
Child’s wage 6.9 0.019 -9.8 0.028
Av. minutes on domestic chores 8.9 0.076 -10.6 0.068
Married -1.7 —-0.002 4.1 0.005
Has a child 24 0.056 6.2 —0.045

. I i}
e .
o $
° .
L[] [ ]
oA o
[ propensity_treated [ propensity_untreated ‘I:I propensity_treated [T propensity_untreated ‘
(a) BOYS (b) GIRLS

Figure A2. Box plots of estimated propensity score for treated and untreated class.
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Figure A3. Cumulative density function of estimated propensity score for treated and untreated class.
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Figure A4. Distributional overlap of covariates between untreated and untreated groups.
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