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In their efforts to meet academic standards, students often rely on supplementary resources
such as private tutoring. This study investigates the relationship between private tutor-
ing and academic performance in mathematics and science among primary school stu-
dents in the Gulf States. Using data from the 2019 Trends in International Mathematics
and Science Study (TIMSS), we apply both Ordinary Least Squares (OLS) regression
and Propensity Score Matching (PSM) techniques to account for student background
characteristics and assess the differential effects of tutoring across performance levels.
Results reveal a U-shaped pattern of effectiveness, with students in the lowest and
highest achievement quartiles appearing to benefit the most from tutoring. These findings
underscore the importance of targeted educational support and caution against interpret-
ing the impact of private tutoring as uniformly beneficial.
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INTRODUCTION

n the Gulf States, extensive research has explored various factors

affecting student performance, including socioeconomic status, school

resources, teacher performance, and community characteristics (Chap-
man & Miric, 2009; Bouhlila, 2017). Despite substantial government
investment in education, student performance in international assess-
ments such as the Trends in International Mathematics and Science Study
(TIMSS) indicates that the quality of education in the Gulf States remains
below international standards. Private tutoring, a widespread practice in
the region, has been identified as a significant factor influencing student
performance and warrants a comprehensive investigation. International
research studies have highlighted the growing significance of private tutor-
ing and its potential impact on the educational systems (Bray, 2003). The
global proliferation of private tutoring highlights the necessity of examin-
ing its prevalence in the Gulf States and understanding its implications for
both students and educational systems.

Globally, the prevalence and impact of private tutoring on national
academic achievement have drawn attention, driven by comparative assess-
ments such as TIMSS (Beaton et al., 1996) and PISA (OECD, 2001).
'The educational practices in high-performing countries such as Japan have
sparked interest, particularly regarding the extent and effects of private
tutoring. Despite this importance, private tutoring in the Gulf States has
received limited scholarly attention. Accordingly, this paper aims to fill
this gap by examining the impact of private tutoring on students’ academic
performance in the Gulf region. Across the Gulf States, students receive
private tutoring in academic subjects outside regular school hours, effec-
tively extending their learning time. This structured support, which aligns
with the school curriculum, is commonly referred to as “shadow education.”
'This practice can significantly enhance students’ academic performance and
represents a considerable financial investment by families in their children’s
education. However, empirical evidence remains inconclusive regarding
whether private tutoring improves overall student achievement (Bray, 2007;
Dang & Rogers, 2008; Mori & Baker, 2010). The inconsistent findings
of these studies may be due to cultural and institutional differences across
countries and methodological variations (Brehm & Silova, 2014; Guill &
Bos, 2014; Ireson & Rushforth, 2014).

The Gulf States present a unique context due to the significant propor-
tion of expatriate residents. Non-Arab expatriates often bring their cultural
backgrounds and enroll their children in schools following the curricula
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of their home countries, which are frequently supplemented by shadow
education. Using the Gulf States as a case study, this research aims to
examine the disparities in academic achievements between students who
receive private tutoring and those who do not. Specifically, this study aims
to provide empirical evidence on the relationship between private tutoring
and academic performance, as measured by the TIMSS 2019 assessments.

This study contributes to the existing empirical literature on the rela-
tionship between academic performance and private tutoring. It has two
main objectives. First, it extends the research on the relationship between
early-age private tutoring and academic achievement. Second, it seeks to
provide insights for developing effective policies for private tutoring in the
Gulf States. By addressing these objectives, this research aims to enhance
understanding of the dynamics surrounding private tutoring and its impact
on academic outcomes in the region.

CONTEXT OF THE RESEARCH STUDY

The Gulf States have invested substantially in developing educational
systems that prioritize access to education for all and emphasize the acqui-
sition of knowledge and skills in a globalized economy. Concurrently, the
private tutoring business has witnessed a remarkable expansion within
these States. This growth is evident in diverse educational settings, where
schools may adopt different curricula and offer varying educational pro-
grams. In this context, the inclusion or exclusion of supplementary tutoring
as part of the overall educational package varies across institutions (Bray &
Ventura, 2022).

Private tutoring is prevalent in the Gulf States, prompting numerous
national and subnational studies to investigate its prevalence and impact.
'These studies aim to understand the landscape of private tutoring by examin-
ing factors such as participation rates, subjects covered, student demograph-
ics, and the reasons driving families to seek additional educational support
(Bray & Hajar, 2022). By examining the prevalence of private tutoring,
these studies make a significant contribution to ongoing discussions about
educational practices in the Gulf States. They provide valuable insights into
the educational decisions made by students and their families, highlighting
the diverse factors influencing educational choices in the region.

In Bahrain, Albuhi and Alsadah (1994) surveyed 290 students across

28 schools and found that 69% were receiving private tutoring. Among
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primary students, 84% were receiving tutoring. Moreover, students attend-
ing private schools were more inclined to seek supplementary tutoring
compared to their counterparts in public schools. Similar findings were
observed in Kuwait, where a 2009 survey of 785 students from various
secondary schools in five cities found that 69% of the participants were
receiving private tutoring (Al-Salhi et al., 2009). A 2013 study that ran-
domly sampled 40 students from Grades 11 and 12 across four schools
found that 62.5% of them were enrolled in private tutoring programs
(Al-Mari & Al-Khamees, 2013). In Oman, a 2012 report documented a
substantial expansion of private tutoring, particularly in Muscat, attributed
to rising household incomes and expatriate teachers supplementing their
salaries (The Sultanate of Oman, 2012). Notably, male students received
a higher proportion of tutoring compared to female students due to fac-
tors such as the limited availability of female tutors and traditional norms
that restricted female students from visiting tutors’ homes or using public
transportation.

In Qatar, a 2015 national survey conducted among 1803 students
across 38 secondary schools revealed widespread private tutoring participa-
tion. Among Qatari students, 46% received private tutoring, compared to
28% for expatriate students. In international schools, the proportions were
even higher, with 55% of Qatari students and 39% of expatriate students
receiving private tutoring (Alemadi et al., 2016). A follow-up survey in
2018, encompassing 1639 students from 34 schools, demonstrated that
the proportions remained relatively consistent, with 45% of students in
government schools and 34% in international schools engaging in private
tutoring (Sellami, 2019). In the context of Dubai, a 2017/18 national study
involving 3929 parents of students in Grades 5, 9, 10, and 12 revealed that
27% of students were enrolled in private tutoring programs (Rocha &
Hamed, 2018). Interestingly, the proportion of Emirati students receiving
tutoring was higher (32%) compared to non-Emirati students (21%). In the
specific context of Dubai, a recent study conducted by Bray and Ventura
(2022) examined the educational landscape within private schools. The
study found that a significant proportion of students in these schools seek
supplementary tutoring. Specifically, approximately half of the students
enrolled in private educational institutions in Dubai receive private tutor-
ing. The phenomenon of private tutoring is not new in the Gulf States, but
it has expanded considerably in recent decades. Private tutoring participa-
tion has also extended to intermediate and primary students.
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THEORETICAL BACKGROUND

Private tutoring has become a prevalent supplementary educational
practice outside traditional schooling, aimed at enhancing students’ learn-
ing and academic performance. The assumption underlying private tutor-
ing is that additional focused study time in specific subjects will lead to
improved knowledge acquisition and better exam outcomes. However, its
impact on student achievement, particularly at the primary level, remains a
subject of ongoing debate and research, with findings in the literature being
inconclusive (Dang & Roger, 2008; Bray, 2007; Mori & Baker, 2010).

Several studies have shown positive correlations between private tutor-
ing and primary academic outcomes. For example, Banerjee et al. (2007)
conducted randomized experiments in urban Indian schools over two
years, involving grade 3 and 4 students, and found significant improve-
ments in basic literacy and numeracy skills. Similarly, based on Vietnam
Living Standards Surveys (VLSS) data from the late 1990s, Dang (2007)
examined the significant role of private tutoring in Vietnamese households
for primary and lower secondary students.

Conversely, other studies present a more nuanced view, indicating that
private tutoring has limited or negligible effects on the academic achieve-
ments of primary students. For instance, research on Indonesian fourth
graders by Suryadarma et al. (2006) found no significant impact on math-
ematics or dictation scores. Similarly, Ha and Harpham (2005) found that
tutoring had no significant effect on writing and numeracy skills among
eight-year-olds in Vietnam.

Furthermore, certain studies have suggested that private tutoring has
a negative impact on academic achievement. Fang and Zhang (2018), ana-
lyzing data from China’s National Collaboration and Innovation Center,
reported a significant negative correlation between the amount of post-
class study time and the academic performance of primary students.

Another aspect explored in the literature is the varying impact of pri-
vate tutoring across different subject areas. For instance, Ha and Harpham
(2005) observed positive effects on reading skills but no significant effects
on writing and numeracy among eight-year-olds in Vietnam.

The empirical evidence on the impact of private tutoring varies con-
siderably due to differing methodological approaches. A significant meth-
odological concern in the literature is the need to control for endogeneity.
Recent studies have increasingly addressed this issue through methods like
instrumental variables and propensity score matching. For example, Sury-
adarma et al. (2006) employed instrumental variables to investigate the
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impact of tutoring on mathematics and dictation scores among Indonesian
fourth graders, finding no significant effect. In contrast, Keuren (2016)
employed propensity score matching with World Bank data to demonstrate
higher literacy, numeracy, and scores among Cambodian fourth graders
who received tutoring compared to those who did not. Similarly, Kang
(2007) employed Ordinary Least Squares (OLS) and Propensity Score
Matching to examine the impact of tutoring on CSAT results in Korea,
finding a slight positive eftect on academic achievement.

In summary, the literature on the effects of private tutoring on primary
students presents a complex picture with conflicting findings. While some
studies suggest positive impacts on academic performance, others indicate
neutral or negative associations. These findings call for caution in interpret-
ing the impact of private tutoring as uniformly beneficial.

TIMSS DATA AND METHODS

TIMSS Data

The primary objective of the TIMSS (Trends in International Math-
ematics and Science Study) assessments is to establish a robust and valid
measure of mathematics and science knowledge and skills. These assessments
hold significant global importance within the education community and are
designed to align with the curricula of participating countries. First conducted
in 1994/1995, TIMSS initially included 45 countries, with Kuwait being the
sole Arab participant at that time. Participation of Arab nations in TIMSS
has expanded over time, covering both fourth and eighth-grade levels.

In the latest TIMSS assessment conducted in 2019, 64 countries and
eight benchmarking participants were involved. Notably, nine Arab coun-
tries participated at the fourth-grade level, while eleven participated at the
eighth-grade level. The TIMSS 2019 assessment included six Gulf States:
Bahrain, Oman, Qatar, the United Arab Emirates, Saudi Arabia, and
Kuwait. Dubai also participated as a benchmarking participant.

TIMSS assessments are strategically scheduled at the end of the aca-
demic year to facilitate meaningful comparisons across countries. This tim-
ing minimizes potential variations in instructional content and timing across
different educational systems, enhancing cross-country comparability.

'The selection of Gulf States as a sample for our study investigating
the impact of private tutoring at the primary level using TIMSS data is
justified for several reasons. First, the Gulf States have demonstrated a
strong commitment to education, evidenced by significant investments and
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educational reforms aimed at enhancing student performance and academic
outcomes (Bray & Hajar, 2022). Second, the availability of comprehensive
TIMSS data from these countries supports this selection. Finally, the Gulf
States provide a diverse representation in terms of educational systems, cul-
tural backgrounds, and socioeconomic contexts, offering a comprehensive
perspective on the impact of private tutoring at the primary level.

Sample Design and Exclusion

Our study utilizes the TIMSS 2019 dataset, focusing specifically on
fourth-grade students, a globally recognized assessment program known
for its meticulous sampling procedures, which aim to ensure accuracy and
reliability in estimates that represent the broader population. To maintain
consistency across TIMSS cycles, rigorous exclusion criteria are applied at
both school and student levels, as detailed by Martin et al. (2020).

At the school level, criteria exclude schools in remote areas or those
with very small student populations, typically four students or fewer in the
target grade. Schools that deviate significantly from mainstream education
or cater exclusively to students with special needs are also excluded, ensur-
ing the dataset reflects typical educational contexts.

International guidelines specifically dictate within-school exclusions
for students with functional disabilities, intellectual disabilities, and non-
native language speakers. These exclusions aim to standardize assessment
conditions, ensuring results accurately reflect the abilities of the target
population. Overall, our sample maintained an exclusion rate below 5.6%,
upholding these guidelines while ensuring a robust and representative
dataset (see Table A-1).

For analysis, we combined datasets from four Gulf States (Bahrain,
Oman, Qatar, and the United Arab Emirates)’. Merging datasets offers
advantages beyond maximizing information; it significantly increases the
number of observations, providing a robust foundation for exploring the
impacts of early-age private tutoring. This expanded dataset enables us
to investigate the effects of private tutoring on fourth-grade students, a
critical period for educational interventions that influence academic per-
formance and learning outcomes.

Including fourth-grade students is pivotal, as it captures a formative
stage where educational interventions, such as private tutoring, can have
a profound impact on academic trajectories. Dataset merging enhances
statistical power, bolstering study reliability and generalizability.
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Our merged dataset comprises 14,822 observations. Students were
divided into two groups: a treatment group receiving private tutoring and a
control group without private tutoring. Across the sample, 18% of students
received mathematics tutoring and 13% received science tutoring.

METHODS

Empirical Model and Technique

OLS regression is used first to estimate the average treatment effect
of private tutoring. The variable treatment is introduced in Equation 1 as
a dummy variable.

P =o+ofF +aT +e 1)

In our analysis, P, represents the score of student 7 in class ¢ at school s,
while . denotes a vector of individual and family background character-
istics. 7" serves as the treatment variable, taking the value 1 for treated
observations and 0 for control observations. To ensure robust statistical
inferences, we apply students’ sampling weights.

The Ordinary Least Squares (OLS) regression examines significant
performance differences between treatment and control groups. However,
the application of the OLS method to model (1) requires that several fun-
damental assumptions be satisfied to ensure the validity and reliability of
the estimated coefficients. These assumptions include:

Linearity

The OLS model assumes a linear relationship between the depen-
dent variable P, (student achievement) and the explanatory variables 7, |
and 7 . This implies that the marginal effect of each explanatory vari-
able on achievement is constant across the distribution of the dependent
variable. However, this assumption may not be appropriate in our context.
Specifically, the effect of tutoring is unlikely to be uniform across all stu-
dents: those with lower prior achievement may benefit more from tutoring
than higher-performing students.

To address concerns regarding the potential non-linearity in the rela-
tionship between prior achievement and tutoring, and to avoid imposing
linear assumptions, we categorized student achievement into quartiles.
We then included these quartile indicators and their interactions with
the tutoring variable in the regression model. This approach allows the
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estimated effect of tutoring to vary by achievement level and provides a
more flexible dummy variable specification :

P = aO + aIF‘i,c,: + aZT + ququ,c,.r,q + z J/ (7—‘1',£,5 * Qi,c,:,q) T & (2)

16,8 1,6,8 9'q 1,6,8

Where Q,  are four student achievement quartiles (with quartile 4
as the reference group) and 7, * Q. , represents the interaction between

tutoring and achievement quartile.

Absence of Multicollinearity

OLS estimation assumes that the explanatory variables (¥, and 7} )
are not perfectly or highly correlated with one another. High multicol-
linearity inflates the standard errors of the coefficient estimates, making
it difficult to identify the individual effects of each variable and reducing
the reliability of inference.

To assess multicollinearity and better understand how well the condi-
tions were controlled, we examined the correlation matrix between the
main variables included in the analysis. In addition, we computed Variance
Inflation Factors (VIFs) to quantify the extent of multicollinearity (see
Table A-2). In summary, the correlation matrix, alongside the VIF test
results (VIF = 2.4 < 5), supports the adequacy of our covariate selection
and confirms that key assumptions regarding independence and the control
of confounding factors are reasonably met, within the limits of observable
characteristics. These diagnostic checks increase confidence in the robust-
ness of the estimated effects.

Exogeneity of the Explanatory Variables:

'The explanatory variables must be exogenous, meaning that they are not
correlated with the error term ¢, . If this condition is violated, such as in the
presence of omitted variables, measurement error, or simultaneity, the OLS
estimates will be biased and inconsistent. In the context of our model, the
variable “private tutoring” is endogenous, meaning that unobserved factors
(e.g., motivation, parental involvement, teacher quality) influencing both
tutoring investment and student performance may lead to biased estimates.
If unaddressed, these factors contribute to the error term ¢, , rendering
estimation results inconsistent due to correlation with the private tutoring
variable. This selection bias is akin to challenges in educational literature,
such as assessing whether religious or private schools outperform public
schools (Bedi & Garg, 2000; Newhouse & Beegle, 2005).

To mitigate endogeneity in private tutoring, we employ propensity
score matching (PSM). PSM is a quasi-experimental technique where each
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treated unit is paired with a similar non-treated unit based on observed
characteristics. The propensity score estimates the likelihood of enrolling in
private tutoring, allowing treated units to be matched with untreated units
as if assignment were randomized (Rubin, 2001). To adjust for potential
confounding from pre-treatment variables (individual and family charac-
teristics), we use a logit model to predict the propensity for treatment. Sub-
sequently, Nearest Neighbor Matching is applied with replacement to pair
cases in both groups based on their propensity scores (Frisco et al., 2007).

Variables

'This section describes the outcome variables used in this study, as well
as the covariates and the treatment variable.

Outcome variables

'The dependent variables in our study are overall performance in mathe-
matics and science, as assessed by TIMSS. Student achievement in TIMSS
is measured using sets of five plausible values: Mathl, Math2, Math3,
Math4, and Math5 for mathematics, and Sciencel, Science2, Science3,
Science4, and Science5 for science. Plausible values are imputed scores
drawn from estimated ability distributions based on comprehensive student
background data (Martin et al., 2016; Mislevy, 1991). These values are not
intended as individual student scores but rather as estimates for students
with similar response patterns and background characteristics within the
sampled population. This methodology ensures accurate estimation of
population characteristics (Martin et al., 2020). For further details on
plausible values methodology, refer to Mislevy (1991).

Covariates

The core explanatory variables in our model encompass both indi-
vidual and family background characteristics. Individual factors include
student age, years in pre-primary education, language of instruction (1 for
English, 0 for classical Arabic), and student status. Family factors consist
of parental education and occupation, interrelation score, and possession
of educational resources such as computers and internet access (coded as 1
for yes and 0 for no).

In our model, nominal variables were converted into dummy variables.
For instance, “Language” took a value of 1 for students instructed in Eng-
lish and O for those in classical Arabic. Variables related to the possession
of educational resources were coded as 1 if the response was affirmative and
0 if it was negative. Regarding parental education, occupation, and student
status, specific categories were selected as reference points: “some primary”
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for parental education, “never worked for pay” for parental occupation, and
“any parent born in the country” for student status. The variable “interrela-
tion” was constructed as a quantitative measure, ranging from 0 to 18, to
capture parental involvement, support, and engagement in their children’s
education. This score serves as a quantitative indicator for our analysis.

Treatment variable

The treatment variable “Treat” is binary, taking a value of 1 if the
student attended private tutoring outside of school in mathematics (and
separately for science) within the past 12 months. It is coded as 0 if the
student did not attend such tutoring sessions.

Descriptive Statistics

In the following sections, we present a detailed overview of the descrip-
tive statistics for both the outcome variables and covariates used, as illus-
trated in Tables 1, 2, and 3. Continuous variables are typically summarized

Table 1. Mean score difference between treatment and non-treatment in mathematics

achievements
Variables Mean of Mean of Mean of Effect Syize
Totalsample  Control Group  Treatment Group (Cohen’s d)
Math1 493.944 499.487 468.637 -0.326
Math2 493.950 499.397 469.078 -0.319
Math3 494.715 499.854 471.251 -0.305
Math 4 493.621 499.142 468.413 -0.325
Math 5 493.300 498.746 468.433 -0.321
Observations 14822 12159 2663

Table 2. Mean score difference between treatment and non-treatment in science
achievements

Variables Mean of Mean of Mean of Effect Size
Totalsample  Control Group Treatment Group (Cohen’s d)
Science 1 501.810 508.278 458.941 -0.491
Science 2 500.729 507.485 455.948 -0.507
Science 3 500.954 507.524 457.401 -0.495
Science 4 500.275 507.086 455127 -0.506
Science 5 502.123 508.493 459.900 -0.478

Observations 14822 12879 1943
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Table 3. Descriptive statistics of covariates for all students

Variables Mean/Proportion Min Max
Age 9.752 8 11
Inter-relation 16.204 0 18
Possess Computers 0.894 0 1
Possess Internet 0.886 0 1
Pre- Education 1.745 0 4
Language Test 0.522 0 1
Students’ Status

Any parent was born in the country 0.432 0 1
Only one parent was born in the country 0.088 0 1
Both of parents were born in the 0.480 0 1
country.

Parents’ Education

Some primary 0.031 0 1
Lower Secondary 0.025 0 1
Upper secondary 0.166 0 1
Post-secondary 0.129 0 1
University or higher 0.648 0 1
Parents’ occupation

Never worked for pay 0.068 0 1
General laborer 0.016 0 1
Skilled worker 0.036 0 1
Clerical 0.160 0 1
Small business owner 0.073 0 1
Professional 0.646 0 1
Children’s books

0-10 0.325 0 1
11-25 0.288 0 1
26-50 0.212 0 1
51-100 0.111 0 1
More than 100 0.064 0 1
Observations 14822

using means to depict the central tendency of the data. Meanwhile, cat-

egorical variables such as socioeconomic status are presented with propor-

tions to illustrate their distribution among distinct categories or groups.

Within both the treated and control groups, the mean values of the

outcome variables are close to the global average of approximately 500

points. Interestingly, when assessing the impact of private tutoring on

mathematics and science performance, a negative trend becomes apparent.
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While the effect size is relatively small in mathematics and moderate in
science (for more detailed variability, see Borenstein, 2009; Hattie, 2009),
the negative sign of the effect size indicates that participating in private
tutoring leads to less favorable outcomes compared to not receiving such
additional support.

The students included in the sample exhibit an average age of 9.75
years. In terms of educational background, students typically received two
years of pre-primary education. Furthermore, a variable called “students’
status” is utilized to distinguish between native and expatriate students.
This variable considers whether both parents, one parent, or neither par-
ent was born in the country, helping capture the students’ demographic
background and immigration status. Analyzing the sample composition,
it is observed that approximately 50% of the students don’t hold national
citizenship, indicating a significant presence of expatriate students within
the dataset. Additionally, when examining the language used during the
testing process, it is revealed that 52% of the students took the tests in
Arabic.

Among parents in the Gulf States, it is observed that a significant
proportion possess a high level of education. Specifically, 64.8 percent
of parents hold a university degree or higher, indicating a high educa-
tional attainment within these households. Moreover, a considerable
portion of parents, specifically 64.6 percent, are employed in pro-
tessional occupations. Compared to the full TIMSS population, the
results show that the distribution of key background characteristics
(such as parental education and occupation) is very similar to that of the
final analytical sample used after selection. This suggests that the high
proportion of highly educated and professionally employed parents is
not a result of selection bias introduced by our methodology, but rather
reflects the characteristics of the TIMSS population in the Gulf States
(see Tables A-4 and A-5).

In terms of the home environment and available resources, the TIMSS
data provides insights into the presence of children’s books and other
essential learning materials. The findings reveal that the Gulf States exhibit
relatively low numbers of children’s books in households. More than half
of the students have fewer than 25 books available at home. This suggests
a lower emphasis on reading and access to books for children within the
region. However, it is noteworthy that parents in the Gulf States demon-
strate the ability to afford basic resources for their children’s education, as
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evidenced by the high percentage (over 70 percent) of students who possess
computers and internet connections.

To gain a more comprehensive understanding of the parent-child rela-
tionship in the Gulf States, a score was constructed to assess various aspects.
Notably, the average score obtained by the tested students in this regard is
16.2, indicating a supportive parental environment within the Gulf States.

RESULTS AND DISCUSSION

'This section provides a detailed analysis of the results obtained through
Ordinary Least Squares (OLS) regression and propensity score matching
techniques. OLS regression was independently conducted five times for
each assessment, and Rubin’s rules (Rubin, 1987) were applied to aggre-
gate these results, ensuring a comprehensive and reliable estimate. Table 4
summarizes the findings from the OLS regression analysis, while Table 5
presents results from propensity score matching.

Table 4. OLS Results

Variables Mathematics Achievement Science Achievement
Standard Standard
Coefficient Errors Coefficient Errors
Age 3.167** (0.611) 2.837** (0.686)
Inter-relation 0.780** (0.122) 0.833** (0.152)
Possess Computers 4.166™* (0.985) 4.687** (1.165)
Possess Internet 2.719** (0.937) 4.714* (1.094)
Pre- Education 0.664** (0.229) 0.784** (0.254)
Test’s Language -1.873** (0.679) -8.460** (0.835)
Students’ Status
Only one parent was -6.064™* (0.950) -8.290** (1.083)
born in the country -6.198** (0.656) -9.799** (0.777)

Both of parents were
born in the country.

Parents’ Education

Lower Secondary 1.816 (3.133) 12.169** (3.891)
Upper secondary 7.787** (2.555) 19.974** (3.169)
Post-secondary 8.076™* (2.583) 20.770** (3.180)
University or higher 10.800** (2.526) 24126 (3.113)

(Continued)
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Table 4. (Continued)

Variables Mathematics Achievement Science Achievement
Standard Standard
Coefficient Coefficient
1 Errors 1 Errors

Parents’ occupation

General laborer -2.978 (2.867) 0.703 (3.387)
Skilled worker -0.083 (1.912) 2.961 (2.267)
Clerical 1,646 (1.383) 1.119 (1.631)
Small business owner 5.018** (1.507) 5.499** (1.738)
Professional 3.977** (1.303) 5.768** (1.523)
Children’s books

11-25 1.369** (0.651) 2.212* (0.745)
26-50 3.323** (0.710) 4.071* (0.795)
51-100 5.993** (0.925) 7.066™* (0.973)
More than 100 10.559** (1.257) 9.342™* (1.248)
Quarter

Q1 -223.085™** (1.010) -233.416** (1.116)
Q2 -138.646** (0.765) -134.066** (0.717)
Q3 -79.379** (0.734) -73.727** 0.671)
Treat*Quarter

Treat*Q1 -5.925** (1.575) -12.496** (2.184)
Treat*Q2 -1.718* (0.835) -2.587** (0.981)
Treat*Q3 -0.559 (0.853) 0.225 (1.021)
Treat*Q4 -5.607** (1.806) -5.889** (2.110)
Constant 543.527** (7.098) 541.847** (8.199)

Notes: ™ p<.01, * p<.05,

Table 5. ATET Nearest Neighbor Results

Owerall Performance Owerall Performance
in Mathematics in Science
ATE TREAT (1 vs. 0)
C ent Standard C ent Standard

oefficients Errors oefficien Errors
For the First Quartile (Q,) -6.443** (1.870) -11.738** (2.327)
For the Second Quartile (Q,) -1.794* (0.834) -3.567* (0.991)
For the Third Quartile (Q,) -1.503 (0.820) -1.865 (1.005)
For the Fourth Quartile (Q ) -4.535%* (1.930) -8.473** (2.251)

Notes: ™ p<0..01, *p<.0.05

The OLS results reveal significant heterogeneity in the effect of tutor-
ing depending on students’ initial performance levels (quartiles). The coeffi-
cients on the quartile indicators Q,, Q,, and Q are all strongly negative and
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highly significant, confirming that lower-achieving students perform sub-
stantially worse compared to their higher-achieving peers in the absence
of tutoring. Specifically, in mathematics achievement, students in the first
quartile score, on average, 223 points less than those in the top quartile,
followed by gaps of 139 and 79 points for the second and third quartiles,
respectively. Similar disparities are observed in science achievement, with
corresponding score differences of 233, 134, and 73 points.

Crucially, the interaction terms Treat*Q,, Treat*Q, and Treat*Q, pro-
vide insight into how the effect of tutoring varies across performance
groups. 'The interaction coeflicient for the lowest-performing students in
mathematics is negative (Zreas*Q = -5.9) and statistically significant, indi-
cating that the marginal effect of tutoring is slightly weaker for this group
compared to the top quartile. However, despite this relative difference, the
overall impact of tutoring remains strong and significant for students in the
first quartile. This finding supports the idea that low-achieving students are
more likely to receive tutoring than middle-achieving students, and while
the effect may be slightly attenuated, they still benefit substantially. Like-
wise, the interaction term for the second quartile (Zrear*Q, = -1.73) is also
significant, suggesting a modestly lower effect compared to top performers.
The effect for the third quartile (Zreas*Q, = -0.58) is not significant and is
statistically indistinguishable from that of the reference group (quartile 4),
suggesting comparable benefits from tutoring for higher and upper-middle
achievers. Similar results are observed in science achievement. OLS results
highlight a U-shaped pattern in tutoring effectiveness: students at both
ends of the performance distribution, particularly the lowest and highest
achievers, tend to benefit more from tutoring, whereas those in the middle
show relatively smaller gains.

We now turn to the socioeconomic variables. Consistent with prior
studies (Ammermiiller et al., 2005; Chiu & Khoo, 2005), family-related
factors have a significant and positive impact on students’ performance.
This highlights the crucial role of family factors in influencing academic
outcomes. Additionally, enrollment in preschool education emerges as a
significant predictor of overall performance, confirming earlier research
findings (Holla et al., 2021) and highlighting the enduring benefits of
early education in fostering academic success. An intriguing observation
specific to the Gulf States is the performance gap between native and
expatriate students. Native students tend to achieve lower performance
levels compared to their expatriate peers. Lastly, the findings in Table 4
indicate that students who took tests in Arabic outperformed those who
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took them in English, aligning with previous studies (Bouhlila & Hen-
tati, 2022) and emphasizing the importance of language of instruction in
academic achievement.

One important limitation of our methodological approach lies in the
potential endogeneity of the tutoring variable. Since the data are cross-sec-
tional, and tutoring and achievement are measured simultaneously, it is dif-
ficult to establish a clear causal direction from tutoring to academic perfor-
mance. In fact, there is a strong possibility of reverse causality: students who
perform poorly may be more likely to receive tutoring, rather than tutoring
leading to improved performance. Consequently, OLS estimates may be
biased due to this endogenous relationship. While we attempt to address non-
linearity and heterogeneity of effects by interacting tutoring with achievement
quartiles, this specification does not resolve the core endogeneity issue.

To address the endogeneity of private tutoring, we employ Propensity
Score Matching (PSM), a quasi-experimental method widely used in the
literature. PSM estimates the propensity score, defined as the probability
of receiving treatment given a set of observed characteristics. Based on
these scores, treated students are matched with untreated students who
have similar observable features, thereby mimicking a randomized experi-
mental design (Rubin, 2001). In our implementation, we first estimate the
propensity scores using a logit model, where treatment status is regressed
on pretreatment covariates (e.g., individual and family background vari-
ables). Then we use Nearest Neighbor Matching with replacement to pair
each treated observation with a control observation that has the closest
propensity score (Frisco et al., 2007). This approach helps mitigate bias
due to observable differences and allows for a more credible estimation of
the causal effect of private tutoring.

When estimating the effect of tutoring separately for each achievement
quartile using propensity score matching, the results consistently indicate
that students who received tutoring tended to perform worse than their
matched peers who did not receive tutoring. In Q_, and Q_,, the negative
effects are both strong and statistically significant (-6.59 and -8.71 points
for mathematics achievement, and -11.73 and -8.47 points for science
achievement, respectively). In Q_,, the effect is small but still significant
(-1.79 points for mathematics and -3.65 for science ). While in Q_, the
effect is not statistically significant. These findings do not necessarily imply
that tutoring causes a drop in performance. Rather, they are consistent
with a negative selection effect, where students who are struggling, even
among high achievers, are more likely to receive tutoring. This highlights
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the difficulty of identifying a causal effect without addressing the problem
of reverse causality and unobserved heterogeneity.

While PSM helps address bias from observed variables, it does not
resolve endogeneity due to reverse causation. As such, causal interpreta-
tion remains limited, and we refrain from making strong claims about the
effectiveness of tutoring on achievement. Instead, our findings should be
interpreted as associational, reflecting patterns in tutoring participation
and student outcomes in the context of the Gulf education systems.

CONCLUSION AND RECOMMENDATIONS

This study provides a comprehensive analysis of the relationship
between private tutoring and student academic performance using both
Ordinary Least Squares (OLS) regression and Propensity Score Match-
ing (PSM) techniques. The findings reveal a complex and heterogeneous
picture of tutoring effectiveness across different student performance levels.

The OLS results suggest a U-shaped pattern of effectiveness, with
students in the lowest and highest achievement quartiles appearing to
benefit the most from tutoring. However, the propensity score matching
results paint a more cautious picture, indicating that students who receive
tutoring often perform worse than their matched peers, particularly in the
lowest and highest quartiles. These findings are consistent with a negative
selection bias: students who struggle academically, regardless of their over-
all performance level, are more likely to seek tutoring, possibly reflecting
parental concern or remedial strategies rather than tutoring per se driving
academic improvement.

A major limitation lies in the potential endogeneity of the tutoring
variable. While Propensity Score Matching (PSM) helps address observable
selection biases, it cannot fully eliminate bias arising from unobserved het-
erogeneity or reverse causality. In this study, we did not employ an instru-
mental variable (IV) approach, as the TIMSS dataset does not provide
suitable instruments for the tutoring variable. Consequently, the evidence
presented should be interpreted as indicative of associations rather than
definitive causal effects. To more accurately assess the effectiveness of tutor-
ing programs, future research should consider more rigorous identification
strategies to isolate the true causal impact of tutoring on learning outcomes.
Moreover, the use of longitudinal data or experimental/quasi-experimental
designs is essential to better establish causal relationships. In addition,
qualitative exploration or in-depth case studies could offer further insight
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into parental decision-making processes and the institutional factors shap-
ing tutoring practices.

In light of the findings, several recommendations can be oftered to par-
ents, educators, and policymakers. For parents, it is important to approach
private tutoring strategically, recognizing that its effectiveness is not guar-
anteed for all students. Instead of relying on tutoring as a default solution,
parents should carefully assess their children’s specific needs and ensure
that any tutoring they pursue is high-quality, aligned with school curri-
cula, and tailored to individual learning gaps, rather than focusing solely
on exam preparation.

Educators should play a proactive role in identifying students who
genuinely require additional support and guide families toward appropri-
ate interventions. Schools could also establish better communication and
coordination with tutoring providers to ensure consistency in instructional
approaches and methods.

Policymakers should consider more targeted educational policies.
Instead of promoting generalized tutoring programs, efforts should focus
on supporting low-achieving students through structured, well-monitored,
and publicly subsidized initiatives. In addition, early intervention policies,
such as diagnostic assessments and in-school support systems, should be
strengthened to reduce the need for private tutoring altogether. Regulation
of the tutoring sector is also essential to ensure equitable access and consis-
tent quality, especially in contexts where private tutoring is widespread and
driven by market forces. Finally, there is a need for enhanced data systems
and rigorous research, employing experimental and quasi-experimental
methods, to better comprehend the conditions under which tutoring is
truly effective. These combined efforts can help ensure that academic sup-
port strategies are both equitable and evidence-based.

Notes

1. Saudi Arabia and Kuwait were excluded from our sample due to the problem of missing data.

2. There is no problem of multicollinearity since the variance inflation factor (VIF) of the model

=2,52<10.
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APPENDIX

Table A-1. Coverage and Exclusion Rates

Country Coverage Overall exclusion Schools Students
Bahrain 100% 0.8% 0.4% 0.4%
Oman 100% 2.2% 1.4% 0.8%
Qatar 100% 2.2% 1.2% 1%
UAE 100% 5.6% 2.6% 3%

Source: TIMSS (2019)

Table A-2. Results of Multicollinearity Test

Mathematics Achievement Science Achievement

VIF 1/VIF VIF 1/VIF
Age 1.056 0.947 1.058 0.945
Inter 1.092 0.916 1.096 0912
Computer 1.098 0911 1.099 0.910
Internet 1.087 0.920 1.088 0.919
PreEduc 1.064 0.939 1.066 0.938
2.Country2 1.192 0.839 1.200 0.833
3.Country2 1.926 0.519 1.957 0.511
2.ParEduc2 2.148 0.466 2.148 0.465
3.ParEduc2 7.471 0.134 7.474 0.134
4.ParEduc2 6.517 0.153 6.518 0.153
5.ParEduc2 12.302 0.081 12.328 0.081
2.ParOcup2 1.251 0.800 1.250 0.800
3.ParOcup2 1.551 0.645 1.551 0.645
4.ParOcup2 3.166 0.316 3.167 0.316
5.ParOcup2 2.132 0.469 2.133 0.469
6.ParOcup2 4.871 0.205 4.873 0.205
2.childrenBooks 1.438 0.695 1.438 0.696

(Continued)
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Table A-2. (Continued)

Mathematics Achievement Science Achievement

VIF 1/VIF VIF 1/VIF
3.childrenBooks 1.447 0.691 1.447 0.691
4.childrenBooks 1.353 0.739 1.352 0.740
5.childrenBooks 1.25 0.800 1.246 0.802
LangTestB 1.827 0.547 1.857 0.539
qm 1 2.273 0.440 2.186 0.457
qm 2 1.954 0.512 1.827 0.547
qm3 1.801 0.555 1.673 0.598
TUMQ1 1.269 0.788 1.225 0.816
TUMQ2 1.185 0.844 1.137 0.879
TUMQ3 1.144 0.874 1.093 0.915
TUMQ4 1.109 0.901 1.056 0.947
Mean VIF 2.428 2.412

Source: Author

Table A-3. Variables’ List, coding, and meaning

List of Variables Coding Meaning

Owerall Performance  asmmat 01-05  'The 1st to 5th plausible value of Overall
Math1-Math5 Performance in Mathematics

Owerall Performance  asssci 01-05 The 1st to 5th plausible value of Overall
Sciencel-Science5 Performance in Science

Treat asbh08aa/b Dummy variable that takes the value 1 if

the student had attended tutoring lessons
not provided by the school during the last
12 months in mathematics (or science) and
0 if not.

Age asdage Quantitative variable which indicates
student’s age.

Pre Education asbh04b A quantitative variable indicating the
number of years in pre-primary education
for each student.

Education asdhedup Categorical variable which reflects parents’
education level as follows: some primary,
upper secondary, post-secondary, and
university or higher.The category ‘some
primary’ is considered the reference
category.

(Continued)



Private Tutoring and Primary Students’ Performance

Table A-3. (Continued)
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Occupation

Inter-relation

Internet
Computer
Children books

Country

Langage Test

asdhoccp

asbhOla-q

asbg05d
asbg05a
asbh11

asbgO6a+
asbg06b

lang_sa

Categorical variable which reflects parents’
occupation as follows: never worked for
pay, general laborer, skilled worker, clerical,
small business owner, professional. The
category never worked for pay is considered
the reference category.

Quantitative variable that indicates a score
for Inter-Relation, which is a sum of 18

dummy variables (asbh0la-q).

Dummy variable which takes the value 1 for
« Yes » and 0 for « No ».

Dummy variable which takes the value 1 for
«Yes » and 0 for « No ».

A quantitative variable indicating the
number of children’s books.

Categorical variable which reflects

parents’ origin as follows: any parent born

in country, only one parent born in the
country, both parents born in the country.
The category ‘any parent born in the
country’ is considered the reference category.

Dummy variable that takes the value of 1
for students receiving instruction in English
and 0 for those receiving instruction in
classical Arabic

Source: TIMSS (2019)

Table A-4. Distribution of the population by parents’ education level

Parents’ highest education level

University or higher

Post-secondary but not university

Upper secondary

Lower secondary

Some primary, lower secondary or no sch

Total

Freq. Percent Cum.
9746 65.300 65.300
1952 13.080 78.380
2493 16.700 95.090
394 2.640 97.730
339 2.270 100.000
14924 100

Source: TIMSS (2019)
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Table A-5. Distribution of the population by parents’ occupation

Parents’ highest education level Freq. Percent Cum.
Professional 9,702 65.010 65.010
Small business owner 1,113 7.460 72.460
Clerical 2,393 16.030 88.500
Skilled worker 554 3.710 92.210
General laborer 245 1.640 93.850
Never worked for pay 918 6.150 100.000

Total 14925 100

Source: TIMSS (2019)



