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School System and Student Performance: Examining Science and 
Mathematics Achievement in Pakistan 

Sadia Muzaffar Bhutta, Sohail Ahmad, and Aisha Naz Ansari∗ 

Institute for Educational Development, Aga Khan University, Karachi, Pakistan 

Abstract 
Public and private school systems are the two largest providers of formal 
school education in Pakistan, differing significantly in their governance, 
resources, and practices. While previous studies showed differences in 
Student Learning Outcomes (SLOs), often favouring private schools, these 
comparisons remained largely descriptive. This paper compares elementary 
grade students’ performance in mathematics and science between public 
and private schools in Pakistan, accounting for factors such as grade level 
and geographical region. A cross-sectional survey was conducted with 
15,391 students from grades 5, 6, and 8, selected through a multistage 
sampling technique from a total of 153 public and private schools across 06 
regions of Pakistan. Valid and reliable Science Achievement Tests (SATs) 
and Mathematics Achievement Tests (MATs) were directly administered to 
students. The results revealed that students in private schools demonstrated 
comparatively better understanding of both scientific and mathematical 
concepts than their counterparts in public schools. Of particular importance, 
regardless of the subject, the type of school system also predicted SLOs 
even after controlling for grade level and region. These findings contribute 
to the debate on comparative school performance in the context of 
developing countries, specifically in Pakistan. The study calls for targeted 
interventions to improve science and mathematics achievement in public 
schools and provides recommendations for policy, practice, and future 
research. 

Keywords: elementary grade students, science, mathematics, student 
learning outcomes (SLOs), private schools, public schools, Pakistan 

Introduction 
Public and private school systems are the two largest providers of formal 
school education at K12 level in Pakistan. According to the national 
education statistics of Pakistan, the current student enrolment in public 
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schools is 29.27 million (54%), whereas the private schools serve 24.56 
million (46%) students in the country (Government of Pakistan, 2016). 
Although the statistics demonstrate a higher intake of students in 
government schools; recent evidence suggests a consistent upward trend in 
the enrolment of students in private schools (Government of Pakistan, 
2016). In public schools, education is completely free, where the 
government bears all the expenses of the students including the provision 
of textbooks and, in some cases, also provides monthly stipend (for 
example, the stipend for girls Sindh and KP). Contrarily, private schools 
charge fee for providing education to the students. Their governance model 
also distinguishes the two systems from each other. For example, public 
schools are managed by the government which also recruits their teaching 
and non-teaching staff, whereas private schools are owned by individuals 
or organisations and mostly serve as for-profit organisations.  

Given the long-standing issues of access to and quality of school 
education, the Government of Pakistan (GOP) allows private participation 
to increase student access as well as the quality of student learning. 
Ironically, exponential growth has been observed in the number of private 
schools across the country mainly for two reasons. Firstly, public schools 
have been losing public trust due to the general assumption that they provide 
low-quality education. Secondly, enrolling children in private schools has 
emerged as a ‘social norm’. Indeed, parents prefer to enrol their children in 
private schools instead of public (Akhter, 2017); even in low-cost private 
schools if they cannot afford high fee. Nevertheless, the role of private 
schools as a potential source of earning contributes to their expansion in 
many cases. All of this shows that the private school system has emerged 
as an alternative model aimed at fostering quality education (Kimenyi, 
2013; Ohba, 2013). That said, the ‘mushroom expansion’ of private schools 
raises many questions about the provision of quality education in these 
schools. For example, do private schools provide better quality education 
than public schools? Why do the parents prefer private schools over public 
schools?  

Private schools have gained popularity as they present a viable choice 
to parents seeking quality education. Studies conducted across various 
regions, including Pakistan, consistently reveal parents’ preference for 
private schools, especially in urban areas (Annual Status of Education 
Report [ASER], 2022). Comparative research (Akhter, 2017; ASER, 2020; 
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Awan & Zia, 2015; Beese & Liang, 2010; Thapa, 2015) consistently 
highlights the tendency of private schools to surpass public schools in 
performance. This pattern holds true in other countries as well (Ndaji et al., 
2016; Smith-Wooley et al., 2018; Nath, 2012; Thapa, 2015; Singh, 2014; 
Zuilkowski et al., 2018).  

In Pakistan, studies have been conducted to examine the differences 
between private and public school systems; however, the analysis, in most 
of the cases, is limited to bivariate comparison of the performance of 
students enrolled in these two types of schools. While this analysis is 
extremely important to provide a foundation, the approach is rather 
simplistic as the effects of some important and relevant variables need to be 
controlled to assess the unique contribution of each school system in 
achieving better student learning outcomes or SLOs. These variables 
include students’ level of education (grade level) and geographical region 
where they are enrolled in schools. The former is important to determine the 
effect of years of education spent in a particular system, while the latter 
reflects the effect of different education policies (decentralisation of 
education due to 18th amendment) in various geographical regions across 
the country.  

Based on a recent nationwide study, this paper provides deeper insights 
into the comparison of the performance of students in public and private 
schools in Pakistan. Significantly, the study focuses on two core subjects - 
mathematics and science - to compare student learning in public and private 
schools after controlling the effects of grade level (5, 6, and 8) and regions 
(Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan, Gilgit Baltistan, Azad 
Jammu & Kashmir). Moreover, it also presents the comparison of various 
content and cognitive domains (as defined in national curriculum) of the 
target subjects across public and private schools. Specifically, it answers the 
following research questions: 
1. Is there a significant difference in the performance of students in science 

and mathematics across public and private schools in Pakistan? 
2. Does school system (public and private) contribute to the differences in 

SLOs in science and mathematics after controlling for grade level (5, 6 
& 8) and regions (Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan, 
Gilgit Baltistan, Azad Jammu & Kashmir) across Pakistan? 
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Literature Review 
What factors predict student learning has been a subject of extensive debate 
and inquiry. Various theoretical frameworks (e.g., Creemers & Kyriakides, 
2018; Kyriakides, Creemers, & Panayiotou, 2018; Kyriakides, Creemers, & 
Charalambous, 2018), empirical evidence (e.g., Farooq et al., 2011; Gess-
Newsome et al., 2019; Kraft et al., 2016; Mushtaq & Khan, 2012), and meta-
analyses or syntheses (e.g., Koçak et al., 2021; Suhaini et al., 2020) have 
identified a plethora of factors associated with student learning. These 
factors encompass policy-level, school-level, class-level, teacher-level, and 
student-level variables (Creemers & Kyriakides, 2018; Kyriakides, 
Creemers, Panayiotou, 2018; Kyriakides, Creemers, Charalambous, 2018). 
Among these, the school itself emerges as a prominent determinant of 
student learning, encapsulating the entire educational experience, including 
the teaching and learning process. While all these factors hold significance 
in their own right, it is argued here that the school offers a comprehensive 
perspective, integrating the stakeholders, environment, and teaching-
learning processes that collectively influence student learning. Hence, the 
school is considered as a potential predictor of student learning to explore 
its impact. 

Given this perspective, one may ponder which type of school is more 
effective in predicting better learning outcomes, considering that there are 
two primary providers of school education, namely public and private 
schools. To understand the distinction between public and private schools 
in predicting superior learning outcomes, it is crucial to delve into their 
historical origins and the underlying socioeconomic and educational needs 
that resulted in their emergence. 

The expansion of public schools in developing countries was observed 
in 19th century with an intention to increase educational accessibility for the 
underprivileged population (Apple, 2010). Recently, however, there are 
raising evidence indicating that education is hardly benefiting 
underprivileged individuals, as like it benefit the privileged ones (Bowles 
& Gintis, 2002; Pal, 2020). These concerns are more profound in, and 
relevant for, developing economies where educational opportunities are 
limited for many poor populations (Camelo & Ponczek, 2021) including 
Pakistan. The consistently declining quality of public schools in Pakistan is 
negatively affecting economically disadvantage families who have no 
alternative option to get education except public schools (Andrabi et al., 



Bhutta et al. 

27  Department of Education 
 Volume 7 Issue 2, Fall 2024 

 

2002; Aslam, 2007). On the other hand, those who afford private education 
have opted for alternative education, which resulted into mushroom growth 
of private schools (Naseer et al., 2010). Currently, the private schools 
provide educational opportunity for those who afford its fee, whereas public 
school cater children from underprivileged families (Andrabi et al., 2008). 

Studies undertaken in various parts of the country reported that system 
of school has significant effect on the learning outcomes of children (e.g., 
Ahmed et al., 2013; Akhter, 2017; Beese & Liang, 2010; Mohammadpour 
& Shekarchizadeh, 2015; Thapa, 2015). The studies generally agree that 
students enrolled in private schools would tend to score higher in the core 
subjects such as mathematics and science. This is partly because of 
comparatively better learning resources and teaching force available in 
private schools (Organisation for Economic Cooperation and Development 
[OECD], 2019). Furthermore, in many  cases, parents prefer to enrol their 
children in private school due to social desirability, better quality of 
education and infrastructure, and safe learning environment (Ajayi & 
Faremi, 2006; Andrabi et al., 2008; Ahmed et al., 2013; Akhter, 2017; 
Oketch et al., 2010). On the flip side, public schools generally do not 
provide such facilities due to limited resources and lack of teachers’ 
accountability (Awan & Zia, 2015; Andrabi et al., 2008; Baum & Riley, 
2019; Beese & Liang, 2010). 

On a global scale, empirical studies have consistently demonstrated 
better performance of students enrolled in private schools in the subjects of 
science and mathematics (ASER, 2020; Awan & Zia, 2015; Beese & Liang, 
2010; Thapa, 2015). The results of international large-scale assessments are 
also aligned with this pattern of findings, revealing better scores of private 
schools (Sakellariou, 2017). Among many other, the key contributing 
factors related to better performance of students including socioeconomic 
condition of students enrolled in private schools, and more parental 
education (French & Kingdon, 2010). Similarly, evidence from 
underdeveloped countries emphasizes that private schools struggle to 
provide greater learning opportunities for children (Alcott & Rose, 2016). 
A similar trend was noted in the neighbouring country – India – where 
students in private schools notably outperformed their peers in public 
schools (French & Kingdon, 2010; Goyal, 2009). Likewise, studies 
conducted in Pakistan indicate that private schools have a positive influence 
on student learning, as compared to government schools (Andrabi et al., 



School System and Student Performance… 

28 UMT Education Review 

Volume 7 Issue 2, Fall 2024 

2010; 2011; Arif & Saqib, 2003). Given this backdrop, the current study 
aims to comprehensively compare the performance of elementary students 
in core subjects, namely science and mathematics, across public and private 
school systems in Pakistan. 

Methodology 
A cross-sectional survey was employed to collect data from a total of 153 
schools, encompassing 78 public schools and 75 private schools, 
representing six regions of Pakistan (Punjab, Sindh, Khyber Pakhtunkhwa, 
Balochistan, Gilgit Baltistan, and Azad Jammu & Kashmir). These schools 
were randomly selected from 25 districts. Altogether, 15,391 students from 
grades 5, 6, and 8 participated in the study. The multistage cluster sampling 
technique was used to recruit the respondents. In the first stage, districts 
were randomly selected from each targeted region, ensuring proportionate 
representation based on population size. For example, a larger number of 
districts were selected from regions with a higher population density. 
Additionally, districts with diverse geographical locations within each 
province were included. In the second stage, explicit stratification based on 
the type of school (public and private) was applied and three schools were 
randomly selected from each stratum, resulting in six schools per district 
with an equal representation of the public and private sectors. Furthermore, 
implicit stratification was employed to ensure the inclusion of girls, boys, 
and co-education schools. From each school, all enrolled students in the 
target grades (5, 6 and 8) were invited to participate in the study. The sample 
size of 15,391 students was considered adequate based on the established 
sample size guidelines for educational research. Given the multistage 
sampling design and the large, diverse population under study, the selected 
sample provided sufficient power for the generalisability of results across 
the six regions of Pakistan. Additionally, Krejcie and Morgan's sample size 
table also supports this selection, as for large populations (over 1,000,000) 
a sample size of 384 or more is recommended for robust statistical analysis 
(Krejcie & Morgan, 1970). The selected sample size far exceeds the 
required sample size, thus provides confidence to generalise the findings for 
the target population.  

The study utilised valid and reliable Science Achievement Tests (SATs) 
and Mathematics Achievement Tests (MATs) adapted from previous 
research to evaluate the SLOs in each grade. Each test encompassed four 
content domains – science (biology, physics, chemistry, earth science) and 
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mathematics (number & operations, geometry-measurement, information 
handling, and algebra) – aligned with Pakistan's National Curriculum (NC)-
2006. The questions evaluated various cognitive levels, including 
knowledge, application, and reasoning. The allocation of weights to items 
varied according to the content of NC-2006. The test formats included 
Multiple Choice Questions (MCQs) and Constructed Response Questions 
(CRQs). Grade 5 assessments consisted of 20 items (15 MCQs and 5 
CRQs), while grades 6 and 8 assessments comprised 30 items (20 MCQs 
and 10 CRQs). In order to assess the internal consistency (reliability) of the 
tools, the value of Cronbach’s alpha was computed for SATs and MATs. 
As presented in Table 1, these values fall in the satisfactory range (0.60 to 
0.78) for both SATs and MATs across grades.  
Table 1 
Cronbach’s Alpha Values of SATs and MATs across Grades 

Test G5 G6 G8 
Science 0.60 0.82 0.69 
Mathematics 0.70 0.72 0.66 

The tests were administered to the students in an examination setup in 
order to avoid peer influence. A standardised approach to test 
administration was used across the country following all ethical 
considerations committed to the Aga Khan University’s Ethical Review 
Committee (ERC). 

For the analysis of students’ test scores, an initial step involved 
exploring overall scores and comparing them across the two school systems. 
Subsequently, a detailed analysis was conducted to assess performance 
across content and cognitive domains, further comparing outcomes between 
public and private schools. After cleaning, mean percentage scores were 
computed for variables measured at the interval level (students’ test scores). 
In order words, students’ scores in each subject, as well as at the domain 
level, were converted into mean percentage scores for standardised 
comparison. Categorical variables were treated differently. For example, 
variables with two categories were coded accordingly (‘system of school’ 
public = 1; private = 2). On the other hand, variables with multiple 
categories, such as region (Punjab =1; Sindh =2; Khyber Pakhtunkhwa=3; 
Balochistan = 4; Gilgit Baltistan = 5; Azad Jammu & Kashmir = 6) were 
first coded to identify each category to be utilised in the bivariate analysis. 
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Subsequently, these multi-category variables were transformed into dummy 
variables (e.g., 0, 1) by considering one category as reference category. For 
example, Punjab and Grade 6 were considered as reference categories for 
region and grade, respectively. 

It is important to recall that different tests were used for each subject 
across three different grades. Test items were organised into four content 
domains in science and mathematics. The items were also distributed into 
three cognitive domains. The total marks were converted and presented in 
percentages to have a clear understanding of the results. On the other hand, 
marks in each content and cognitive domain were also distributed 
differently. Therefore, it was imperative to use percentages for making any 
sensible comparison at domain level. Students’ responses in each test were 
coded in a way that each correct response received one mark, while an 
incorrect response was coded as zero. The characteristics of the distribution 
of learning outcomes as well as explanatory variables (measured at interval 
level) were then explored using the objective tests of normality (e.g., by 
comparing skewness and standard error of skewness) and homogeneity 
(e.g., Levene’s test) (Field, 2017). This step helped to choose between 
parametric and non-parametric tests at the bivariate level according to the 
characteristics of the distribution. Since the data met the assumptions of 
normality and homogeneity of variance, therefore, independent t-test was 
used for bivariate comparison. For multivariate analysis, the distribution of 
residuals was observed (the characteristics of the distribution are discussed 
later in the relevant section). A stepwise method was used for running the 
multiple linear regression model. The residuals for all models were 
examined for the assumptions of normality, linearity, and homoscedasticity 
in order to reduce the chances of drawing a ‘biased conclusion from the 
results’ (Field, 2017; Miles & Shevlin, 2000; Tabachnick & Fidell, 2013). 
The evidence of linearity, normality, and homoscedasticity for both models 
are given in Appendix A.  Further, multicollinearity was assessed using the 
values of Variance Inflation Factor (VIF) and tolerance (Field, 2017). All 
the assumptions were met as all the values of tolerance were closed to 1, 
whereas the VIF values were below 2 in both models. 

Results 
This section is divided into three main sub-sections to present i) 
demographic characteristics of the participants; ii) comparative overview of 
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students’ performance across two systems of school; and iii) the results of 
multivariate analysis.   
Demographic Characteristics of the Participants 

As presented in Table 2, the pattern of sample distribution across 
regions mirrored the student population in the respective regions. For 
example, students from the largest region in terms of school population 
(Punjab) have a higher proportion (33%) in the sample. On the other hand, 
a reasonably smaller number of students (6% for both) participated from 
smaller regions (GB and AJK). Of the 15,391 students, a relatively larger 
number of students from public schools (n=9270; 60%) participated in this 
study than those from private schools. Following this pattern of distribution, 
students from the public sector schools were consistently greater in number 
than their counterparts from the private sector schools in all three grades (5, 
6 and 8). Grade-wise distribution of students demonstrated almost their 
equal representation in the three target grades (Grade 5=33%; 6=35%, and 
8=32%). 
Table 2 
Demographic Characteristics of Students 

Demographics Frequency (%) 

Regions 

Punjab 5040 (33%) 
Sindh 3223 (21%) 

KP 2609 (17%) 
Balochistan 2587 (17%) 

GB 1006 (6%) 
AJK 926 (6%) 

System of School  Public 9270 (60%) 
Private 6121 (40%) 

Grade 
5 5001 (33%) 
6 5405 (35%) 
8 4985 (32%) 

Comparison by School System in Science and Mathematics: Overall 
Performance  

The data were analysed to explore the patterns of students’ performance 
across the two school systems (public and private) for overall scores, as well 
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as content and cognitive domains. Overall comparison across school 
systems is presented in Table 3.  
Table 3 
Students’ Scores in Science and Mathematics across School Systems 

 Public 
M (SD) 

Private 
M (SD) Difference: Effect Size 

Science 30 (14) 40 (17) t(15285) = -39.65, p < 0.001, 
r=0.31; r2= 0.09 

Mathematics 24 (14) 31 (17) t(15341) = -27.45, p < 0.001, 
r=0.216;r2=0.05 

On average, students in private schools performed significantly better 
in science than their counterparts in public schools (p<0.001) with a 
medium effect size (r=0.31). The school system accounted for 9% variation 
in the students’ scores in science. Overall, the students in private schools 
scored significantly higher in mathematics than their counterparts in public 
schools with a small magnitude of difference (p<0.001; r = 0.216). In other 
words, school system accounted for 5% of the variation in the total scores 
of mathematics.  
Comparison by School System in Science: Content and Cognitive 
Domains   

In order to get deeper insights from the comparison, students’ 
performance in the content and cognitive domains (of science) was 
compared using the Mann-Whitney test. The results are presented below in 
Table 4.  
Table 4 
Students’ Performance in Science Content and Cognitive Domains across 
School Systems 

Domain Public 
M (SD) 

Private 
M (SD) Difference 

C
on

te
nt

 Biology 35 (20) 46 (22) U = 19680457.0, z = −30.5, 
p<0.001, r=0.25; r2 = 0.06 

Physics 29 (18) 39 (20) 
U = 19629772.0, z = 

−31.11, p<0.001, r=0.25; r2 
= 0.06 
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Domain Public 
M (SD) 

Private 
M (SD) Difference 

Chemistry 23 (20) 30 (24) 
U = 22748089.5, z = -

19.181, p<0.001, r=0.15; r2 
= 0.02 

Earth 
science 25 (31) 36 (35) 

U = 23241959.0, z = -
18.455, p<0.001, r=0.14; r2 

= 0.02 

C
og

ni
tiv

e Knowledge 34 (18) 45 (20) U = 19115483.0, z = -32.65, 
p < 0.001, r=0.26; r2 = 0.07 

Application 31 (17) 41 (20) U = 19344066.0, z = -31.82, 
p < 0.001, r=0.26; r2 = 0.07 

Reasoning 23 (19) 31 (24) U = 22265955.0, z = -20.87, 
p < 0.001, r=0.17; r2 = 0.03 

The difference in students' scores by school system is mirrored in the 
overall results of content domains, as depicted in Table 4. Students in 
private schools consistently outperformed their counterparts in public 
schools in all four content domains (p<0.001 for all), yet the magnitude of 
the difference was small. In other words, school system explained 6% 
variance for both biology and physics, while 2% for chemistry and earth-
science. 

Cross-comparisons across school systems (public and private) were also 
made for cognitive domains. As depicted in Table 4, students of private 
schools scored significantly higher in all three cognitive domains than their 
counterparts in public schools (p<0.001; for all) with a small magnitude. 
School system accounted for 7% for both knowledge and application, which 
dropped for high order domain, that is, reasoning (3%). It is important to 
highlight that the scores of both public and private school students 
consistently declined in higher-order domains.  
Comparison by School System in Mathematics: Content and Cognitive 
Domains  

Table 5 illustrates students’ performance by school system in various 
content and cognitive domains in mathematics.  
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Table 5 
Students’ Performance in Science Content and Cognitive Domains across  
School Systems 

Domain Public 
M (SD) 

Private 
M (SD) Difference 

C
on

te
nt

 

Number & 
Operation 25 (16) 31 (18) 

U=22438695.0, z= 
−20.96, p<0.001, r=0.169; 

r2 =0.029 

Geometry-
measurement 25 (18) 31 (20) 

U = 22715757.0, z = -
20.00, p < 0.001, r=0.162; 

r2 =0.026 

Information 
Handling 37 (41) 47 (42) 

U = 24369250.5, z = -
14.41, p<0.001, r=0.117; 

r2 =0.014 

Algebra 15 (17) 21 (23) 
U = 10610438.5, z = -

14.35, p < 0.001, r=0.141; 
r2 =0.020 

C
og

ni
tiv

e 

Knowledge 24.5 
(16.5) 

33.5 
(18.5) 

U = 21023750, z = -26.25, 
p < 0.001, r=0.212; r2 = 

0.045 

Application 22 
(16.1) 28 (19.7) 

U = 22938831.5, z = -
19.10, p < 0.001, r=0.154; 

r2 = 0.024 

Reasoning 28.4 
(25.2) 

34.3 
(27.6) 

U = 24543486, z = -13.20, 
p < 0.001, r=0.107; r2 = 

0.011 

 Private school students consistently outperformed their public school 
counterparts in all content domains of mathematics (p<0.001; for all); 
however, the magnitude of the difference was substantially low for all. In 
other words, school system accounted for 14% of the variance for 
information handling, followed by 3% for both ‘number and operation’ and 
‘geometry and measurement’, and 2% for ‘algebra’.      

Private school students found questions related to all three domains 
relatively easier than their public school counterparts (p<0.001; for all); 
however, the magnitude of difference fell in the category of small effect 
size. School system explained 4.5%, 2%, and 1% of variation in scores for 
knowledge, application, and reasoning domains, respectively. 
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Differences in Students’ Performance by School System after 
Controlling for Grade Level and Region 

Multiple linear regression analysis was used to examine the unique 
contribution of each school system, after controlling for two predictors 
(grade level and region). Two models, one each for science and 
mathematics, are presented in Table 6. In these models, students’ mean 
percentage score in each subject was regressed upon three predictors 
including school system (public vs. private), grade level (5, 6, & 8), and 
region (Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan, Gilgit Baltistan, 
Azad Jammu & Kashmir).  

Overall, these models explain 25% and 28% of the variance in students’ 
performance in science (Adjusted R2 = 0.250) and mathematics (Adjusted 
R2 = 0.282), respectively. The ANOVA statistics show that both science [F 
(8, 15278) = 637.27, p<0.001] and mathematics [F (8, 15334) = 752.41, 
p<0.001] models have a significant linear relationship. 
Table 6 
Variation in Students’ Performance by School System after Controlling for 
Grade and Region 

Predictors Science Mathematics 
β t β t 

Constant  75.01  60.478 
System of 
school (Public 
vs Private) 

0.315*** 44.722 0.229*** 33.207 

Grade 5^ -0.063*** -7.919 0.265*** 33.964 
Grade 8^ -0.294*** -36.771 -0.151*** -19.393 
Sindh^^ -0.211*** -26.498 -0.208*** -26.658 
KP^^ -0.271*** -34.552 -0.259*** -33.712 
Balochistan^^ -0.236*** -29.94 -0.294*** -38.218 
GB^^ -0.110*** -14.74 -0.157*** -21.581 
AJK^^ -0.159*** -21.447 -0.177*** -24.541 

 R2=0.250 [F (8, 15278) 
= 637.27, p<0.001] 

R2=0.282 [F (8, 15334) = 
752.41, p<0.001] 

Note. ***p<0.001; Reference categories, ^Grade 6 and ^^Punjab 
School system was found to be the strongest predictor of students' 

performance in science (β=0.315), whereas it also made a significant 
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contribution in mathematics performance (ß =0.229), over and beyond other 
factors in the models. The results favoured private schools in both models, 
which indicates that Pakistani students enrolled in private schools tend to 
perform significantly better regardless of grade level and region.  

Evidently, the predictive power of school system was relatively greater 
in science as compared to mathematics. Furthermore, the results revealed 
that students’ performance significantly varied by grade level, where 
generally performance declined in upper grades, more specifically in 
mathematics. However, the trend varied across the two subjects. For 
instance, in science, students enrolled in grades 5 and 8 demonstrated 
significantly low performance as compared to students enrolled in grade 6. 
It is important to note that the predictive value was relatively lower for grade 
8 (ß =-0.294) than grade 5 (ß =-0.063) in science. On the other hand, there 
was a consistent decline in students' performance as they progressed to 
upper grades in mathematics. In other words, as compared to grade 6, 
students enrolled in grade 5 (ß =0.265) scored significantly greater, while 
students enrolled in grade 8 (ß =-0.151) scored considerably lower. 
Moreover, Punjab was considered as a reference category and it was 
compared against the five regions included in both models. In science and 
mathematics, students of all the regions demonstrated significantly low 
performance than the students of Punjab.  

Discussion 
This nationwide study provided deeper insights into the differences in 
students’ performance across public and private schools in Pakistan. The 
study is unique for two reasons. Firstly, it is among a handful of studies that 
attempted to control the factors of grade level and region while examining 
the differences between public and private schools in terms of students’ 
performance in core subjects such as science and mathematics. Secondly, 
the current study explored the differences at content and cognitive levels 
across public and private schools in both science and mathematics in order 
to develop a holistic picture of the variations. It revealed that students 
enrolled in private schools performed significantly better even after 
controlling for other factors, such as grade level and region. When school 
system and region were controlled, the results illustrated interesting, yet 
worrisome, trends. For instance, Grade 6 students performed significantly 
better in science, whereas the performance of Grade 8 students considerably 
declined. In mathematics, on the other hand, there was a consistent decline 
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in students’ performance as they progressed to upper grades, which is a 
serious cause of concern for all stakeholders (including the government) and 
demands an instant response. Interestingly, students from Punjab 
consistently outperformed those from other regions, both in science and 
mathematics. More specifically, private school students excelled compared 
to their peers in public schools. The findings corroborate with both 
international and national research showing better performance of students 
in private schools (Bhutta et al., 2024; Singh, 2014; Thapa, 2015). This 
raises many questions related to equitable access to education and 
underlying causes.  

As discussed earlier, the better performance of private schools has been 
consistently reported at global scale (Adeyemi, 2014; Azimi et al., 2022; 
Baum & Riley, 2019; Coulson, 2009; Lubienski & Lubienski, 2013; 
Shakeel & DeAngelis, 2017). To explain the pattern, one need to consider 
the influence of multifarious factors on students’ performance. For 
example, private schools emphasize academic success, ensure the provision 
of adequate learning materials and high accountability of teachers. Other 
advantages of private schools include better infrastructure, well-maintained 
classrooms, effective supervision, accountability to parents, and governance 
structures that support high standards of education (Lubienski & Lubienski, 
2013; Teodorovicz et al., 2023). Public schools, however, face a plethora of 
challenges including inadequate resources, lack of accountability, no or less 
parental involvement, and utilisation of teachers in non-academic tasks 
(Teodorovicz et al., 2023).  

It is interesting to note that the teachers in public schools often have 
higher qualifications due to pre-defined job rules; however, the performance 
of students is low as compared to private schools (Ansari et al., 2024; 
Teodorovicz et al., 2023). This points out the possible differences in 
teaching quality and classroom engagement in public and private schools. 
Bhutta and Rizvi (2022) reported that teachers in private schools use more 
interactive and engaged teaching practices, coupled with using interactive 
resources, to ensure a supportive learning environment. Possibly, private 
schools may provide continuous professional development opportunities for 
their teachers. On the other hand, public school teachers mostly rely on 
traditional teacher-centred teaching, mainly due to inadequate learning 
resources and limited capacity for modern teaching approaches (Andrabi et 
al., 2008; Ansari, 2024; Awan & Zia, 2015). Moreover, public schools often 
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operate under rigid structures, where teachers - viewing their roles as secure 
- may lack motivation for continuous improvement and professional growth 
(Cortes, 2022). Furthermore, students’ better socioeconomic background, 
family support, and regular attendance often give private school students an 
added edge (Ansari et al., 2024; Dahal & Nguyen, 2014).  

The governance models of both public and private schools also play a 
critical role. Private schools typically enjoy greater autonomy and 
flexibility, allowing them to implement innovative practices and respond to 
student needs more effectively. Public schools, however, are often 
constrained by bureaucratic regulations, which can limit their ability to 
adapt and innovate (Bruce et al., 2019; Cuervo-Cazurra et al., 2014). These 
differences in management frameworks further highlight why private 
schools consistently outperform their public counterparts. In contrast, 
private schools benefit from heightened managerial freedom and more 
potent incentives. However, these schools are propelled by market 
dynamics to achieve excellence due to their dependence on monthly fees, 
while public schools primarily rely on government funding, potentially 
diminishing their accountability to students and parents alike (Camargo et 
al., 2018). 

Moreover, the improved performance of private schools could be linked 
to heightened parental involvement, which is a significant predictor of 
student achievement within the private school system. Families are drawn 
to private schools due to the perceived quality of learning experiences they 
offer, especially in comparison to the challenges faced by public schools 
(Kimenyi, 2013; Ohba, 2013). Arguably, private schools are often seen as 
providing enhanced facilities, smaller class sizes, and more competent and 
motivated educators (Baum & Riley, 2019). Within this framework, 
parental engagement assumes importance as families become more 
proactive in their children's education to maximize the utilization of the 
above resources. Furthermore, parents place significant emphasis on school 
discipline and teacher quality, aspects they believe are superior in private 
schools (de Talancé, 2020; Oketch et al., 2010; Tooley et al., 2008). This 
emphasis on quality education cultivates a collaborative approach between 
parents and the school, intensifying parental involvement. The competitive 
environment in private schools creates a strong sense of accountability 
(Jabbar et al., 2022; MacLeod & Urquiola, 2012). This, in turn, encourages 
parents to take an active role in their children’s education, ensuring they 
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make the most of what these schools offer. As a result, private schools 
improve access to education and raise its quality to ensure better academic 
outcomes. The success of these schools has made them a preferred choice 
for parents worldwide, including in Pakistan, where their numbers have 
been steadily increasing (Baum & Riley, 2019; Kingdon, 2020). 

In summary, the relatively better performance of private schools in 
subjects like science and mathematics is shaped by various factors, 
including the quality of teaching, effective governance, and greater parental 
involvement. While public schools may benefit from having more highly 
qualified teachers, private schools foster an environment that drives 
excellence, which likely accounts for their consistent advantage. To truly 
understand and improve education across both sectors, it’s crucial to 
investigate these contributing factors and explore ways to enhance the 
strengths of both public and private schools. 
Conclusion 

This nationwide study revealed that overall performance in science and 
mathematics is weak in both public and private schools. However, private 
schools consistently exhibit relatively better performance in terms of grade 
levels, content domains, and cognitive domains. These empirical findings 
emphasize the need for targeted actions to improve the overall performance, 
particularly focusing on public schools that cater to the majority of students.  
Implications and Future Research Directions 

Although this paper shows that private schools are doing better than 
public schools, it also gives some alternative interpretations of the findings. 
For instance, the mean score of private schools is not high enough to unfold 
an excellent understanding of students in core subjects, as evident from 
TIMSS 2019 results. Therefore, these findings need to be taken as a baseline 
for both public and private schools to devise such interventions that can 
bring improvement in students’ performance. Researchers may conduct 
longitudinal studies to track the long-term impact of educational 
interventions and resource allocation on students’ performance. Such 
studies can provide valuable insights into the effectiveness of different 
strategies and help refine policies to achieve sustained improvements in 
educational outcomes. Furthermore, future research work can explore the 
role of socioeconomic factors in enhancing student performance across 
different school systems. Research should examine how variables such as 
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parental education, household income, and access to extracurricular 
resources may influence learning outcomes. This, in turn, may help to 
identify additional areas for policy intervention to support students from 
disadvantaged backgrounds. Moreover, the findings hold significance in the 
context of Pakistan’s development vision, which aims to foster a 
knowledge-based economy. In this vision, science and mathematics play a 
pivotal role in nurturing strong scientific and mathematical literacy. 
However, the status of these subjects, as revealed by this study, does not 
align with these goals. Furthermore, Pakistan's commitment to Sustainable 
Development Goals (SDGs) requires concerted efforts to enhance the 
quality of education (SDG-4) by the year 2030. 
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