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Introduction
The relationship between school leadership and student achievement
has been a subject of extensive research, particularly in the context of
large-scale educational assessments such as the Programme for Inter-
national Student Assessment (pisa). Successful school leaders have a
critical role in promoting school effectiveness and adapting their leader-
ship practices to their school environment (Gurr et al., 2021; Leithwood
et al., 2020).
In fact, when we are referring to school leadership and student

academic outcomes, instructional leadership could act as an impor-
tant leadership practice. Yet, this leadership perspective is presented
through indirect pathways in which school leaders influence teaching
and learning and supporting students, through curriculum manage-
ment, teacher support, and fostering a learning-focused school culture
(Hallinger, 2016; Robinson et al., 2008).
Additionally, the level of school autonomy is an important factor

to take into consideration, influencing student academic outcomes.
School autonomy refers to the extent to which school leaders have
decision-making power over key aspects of schoolmanagement, includ-
ing curriculum design, resource allocation, and personnel decisions.
In fact, granting more school autonomy could allow school leaders
to adopt more context-specific leadership practices (Hanushek et al.,
2013).
Therefore, the relationship between school leadership and student

academic outcomes highlights the indirect influence that school leaders
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have on their students (Day et al., 2020).This indirect effect on student
outcomes may be observed through school leaders’ practices and styles
that could include support for teachers’ professional development, en-
gagement with external stakeholders, supporting the overall teaching
and learning process, fostering a participative leadership among the in-
ternal stakeholders, etc. (Brauckmann & Pashiardis, 2011).
Nevertheless, the impact of school leadership practices on student

achievement can be influenced by a range of contextual factors, in-
cluding the economic, social, and cultural status (escs) of students
(Hallinger, 2016). Therefore, exploring how these particular factors in-
teract with school leadership practices are important for developing
policies that support students and school effectiveness in general.
Having said that, this chapter seeks to examine the role of escs in

the relationships between instructional leadership, school autonomy,
and students’ science achievement in oecd’s latest pisa cycle. Specif-
ically, the research seeks to determine (1) whether escs moderates the
effects of instructional leadership and school autonomyon student per-
formance and (2) whether escs mediates these relationships. By high-
lighting the mediating and moderating roles of escs, this study offers
valuable insights for policymakers and educators striving to enhance
student learning outcomes through contextually informed leadership
practices.

Theoretical Background
TheRole of Contextual Factors and School Leadership
In general, it is highly important to recognize the complexities of the
context in which school leaders operate, as these factors can signifi-
cantly shape their perception and implementation of their leadership
practice. Hallinger (2016) identified various contextual areas that affect
school organizations and play a significant role in shaping and influenc-
ing school leaders’ practices, including the institutional and community
contexts. The institutional context, in particular, is defined by factors
such as school size and the degree of centralizationwithin the education
system (Hallinger, 2016). For instance, centralization affects the vision
and reforms that effective school leaders aim to implement, together
with the school-level autonomy in school organizations. Also, the com-
munity context pertains to the actions of school leaders in the vari-
ous communities where they lead their school organizations (Hallinger,
2016). Based on the above, school leaders’ practices are affected on these
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contextual factors. School leaders’ leadership dimension and practices
may depend on factors such as the socioeconomic status of students
and the school’s location.
In fact, the role of escs as both a mediator and moderator in these

relationships adds further complexity. Specifically, these kind of fac-
tors could shape the relationship between instructional leadership
and school autonomy and affect school leaders’ practices. escs has
long been recognized as a critical determinant of student achievement.
escs, as measured in pisa, encompasses family wealth, parental edu-
cation, and access to cultural resources, all of which contribute to stu-
dents’ educational opportunities (oecd, 2019). A study by Borgonovi
and Pál (2016), suggested that escs mediates the effects of school lead-
ership on student outcomes by influencing the availability of learning
resources, parental support, and students’ aspirations. Therefore, con-
textual elements play an important role when leading school organiza-
tions.
Additionally, escs may alternate the effectiveness of instructional

leadership and school autonomy in school organizations. For instance,
schools in high-escs contexts may benefit more from autonomy due
to greater parental involvement and resource availability (Schleicher,
2018). Conversely, in low-escs settings, school autonomy may have
limited positive effects if leaders lack the necessary capacity to navi-
gate resource constraints effectively (Leithwood et al., 2020; Pashiardis
et al., 2018).
Furthermore, Schwarz andBrauckmann (2015) emphasize the impor-

tance of context, noting that school leaders’ practices are strongly in-
fluenced by their perceptions of their environment. Specifically, they
referred to the concept of the ‘area close to the school’ (acts) and how
it influences school leaders’ leadership and performance (Schwarz &
Brauckmann, 2015). Similarly, Hallinger (2016) highlights the signifi-
cance of the community context in shaping school leaders’ practices.
According to studies conducted in Europe, factors such as the school’s
geographical location, parental engagement, financial constraints, and
student behaviour affect school leaders’ instructional practices (Brauck-
mann & Pashiardis, 2011; Pashiardis, 2014). Therefore, it is important
to acknowledge that contextual factors, including escs, directly im-
pact school leadership effectiveness, making it impossible to separate
leadership success from its surrounding environment (Brauckmann-
Sajkiewicz & Pashiardis, 2022).
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Instructional Leadership and Student Achievement
Instructional leadership is considered one of the most prominent lead-
ership models in education and has been widely examined due to its
potential to impact student learning outcomes, as part of the indi-
rect role of school leaders in influencing student learning outcomes.
Hallinger (2016) emphasized that instructional leadership impacts stu-
dent achievement primarily through the development of teacher capac-
ity, curriculummanagement, and the establishment of a school culture
that prioritizes learning. However, the strength of this effect has been
debated, with some studies indicating that while instructional leader-
ship contributes to student achievement, the effect size remains mod-
est (Leithwood & Jantzi, 2008).
Empirical evidence suggests that instructional leadership is more

effective when mediated through factors such as teacher collabora-
tion, professional development, and a structured learning environment
(Robinson et al., 2008). Despite this, some studies have reported con-
tradictory findings, suggesting that the direct impact of instructional
leadership on student achievement is limited and may depend on con-
textual factors such as students’ socioeconomic background (Hallinger
& Heck, 1996).
For instance, Hallinger et al. (1996) found that instructional lead-

ership had no direct effect on student achievement but influenced
school effectiveness through shaping the instructional climate. Simi-
larly, Heaven and Bourne (2016) found a weak correlation between in-
structional leadership and student performance in Jamaican schools,
suggesting that other factors, such as teacher involvement and school
environment, play a role in academic achievement.
Also, in another study, Hou et al. (2019) observed that instructional

leadership had a significant moderating influence on the relationship
between students’ high school entrance scores and college entrance
scores. Therefore, while instructional leadership is recognized as a key
factor in shaping student achievement, its impact is largely indirect
and influenced bymediating variables such as teacher collaboration, in-
structional strategies, and school climate. In addition to this, students’
economic, social, and cultural Status (escs) adds further complexity.

School Autonomy and Student Academic Outcomes
Additionally, school autonomy has emerged as a key factor in shaping
school leaders’ practices and its impact on student achievement. Yet, we
need to consider that contextual factors, as mentioned above, could in
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fact affect school effectiveness and student academic outcomes. Specif-
ically, a literature review provides some information on school leaders’
level of autonomy and its effect on student academic outcomes. Some
research suggests that granting schools greater autonomy can lead
to improved student outcomes, as it allows for more context-specific
decision-making and resource allocation (Hanushek et al., 2013).
Jackson (2023) examined a policy in Chicago that increased school-

level control and found that school leaders’ indirect support improved
maths and English passing rates. Kemethofer et al. (2023) used pisa
2015 data to examine the associations between school leadership, au-
tonomy, and student achievement. Their findings indicated no direct
link between school autonomy and leadership behaviour, but account-
ability and leadership were correlated. Additionally, their study found
that parental involvement played a significant role in linking leadership
to student outcomes.
However, Cheng et al. (2016) support previous studies that show re-

search on school autonomy often overlooks cultural and structural di-
mensions, leading to inconsistent findings.Therefore, they suggest that
school autonomy should be analysed in terms of functional, structural,
and cultural components to better understand its impact on student
learning.
Additionally, the literature suggests that the benefits of school au-

tonomy depend on the capacity of school leaders to make effective de-
cisions and on the level of accountability mechanisms in place (oecd,
2019). In fact, an important debate in the literature concerns whether
school autonomy leads to better academic performance across differ-
ent socioeconomic contexts. Some studies indicate that autonomy is
beneficial in high-performing education systems where school leaders
have the skills and resources to support their independence effectively
(Dronkers & Robert, 2007). However, in less resourced contexts, in-
creased autonomy without adequate support may exacerbate existing
inequalities and lead to divergent outcomes (Woessmann, 2016). Yet,
we need to take into consideration that school autonomy allows school
organizations to be innovative in teaching and learning and to respond
more directly to the needs of the communities they serve (Kemethofer
et al., 2023).

Concluding Remarks and the Logic ofThis Study
In general, the literature suggests that instructional leadership and
school autonomy can influence student achievement, with the role of
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school leaders being particularly important. However, contextual fac-
tors such as the level of autonomy in school organizations, whether cen-
tralized or decentralized, along with the economic, social, and cultural
status of students, can shape the role of school leaders. Instructional
leadership enhances student learning primarily through teacher de-
velopment and curriculum management rather than directly affecting
student performance. Similarly, the impact of school autonomy on stu-
dent achievement varies depending on school leadership capacity, ac-
countability structures, and socioeconomic conditions. The economic,
social, and cultural status of students plays a crucial role in moderating
and mediating these relationships, underscoring the need for context-
sensitive leadership approaches.
Therefore, based on the literature review, in Figure 2.1 we present the

conceptual model of this study. The model illustrates the direct and in-
direct effects of instructional leadership and school autonomy on stu-
dents’ science achievement, with escs serving as both a mediator and
a moderator.The mediation pathway suggests that escs may partially
explain the relationship between instructional leadership, school au-
tonomy and student outcomes, while the moderation pathway posits
that the strength of these relationships depends on varying levels of
escs.
The following hypotheses are formulated on the basis of this model:

h1 Instructional leadership and school autonomy are significantly
associated with students’ science achievement.

h2 Instructional leadership and school autonomy are significantly
associated with escs.

Figure 2.1
A Conceptual Model
of the Study

instlead/
schauto
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h3 escs is positively associated with students’ science achievement.

h4 escs mediates the relationship between instructional leadership
and science achievement.

h5 escs mediates the relationship between school autonomy and
science achievement.

h6 escs moderates the relationship between instructional leadership
and science achievement.

h7 escs moderates the relationship between school autonomy and
science achievement.

The following section of the article describes the methodology used
to test these relationships.

Methodology
Data Source and Variables
This study examines the relationship between escs, school leaders’ in-
structional leadership, school autonomy, and students’ science achieve-
ment. The study uses secondary data analysis of the latest oecd pisa
2022 results. Based on available data, a total of 60 countries and regions
were included in the final analysis. These are countries that are mem-
bers of the Organisation for Economic Co-Operation and Development
(oecd) or oecd partner countries.

Independent Variables
In this study, we chose as independent variables two scales from the
oecd pisa 2022 cycle: Instructional Leadership (instlead), and
School Autonomy (schauto). Both scales are from the school lead-
ers survey. For instructional leadership (instlead), school leaders
were asked to rate (5-point scale) how often they or other members of
their school management team engaged in activities or behaviours re-
lated to teaching or instructional leadership during the last 12 months
(Organisation for Economic Co-Operation and Development, 2024).
Higher scale score values indicate higher frequencies of engagement

by the school leader and school management team in instructional
leadership activities, and vice versa. Meanwhile, the school autonomy
(schauto) scale comprises 12 items (e.g. ‘Appointing or hiring teach-
ers,’ ‘Determining teachers’ salary increases’) and principals are asked
aboutwhohad themain responsibility for various decisions or activities

41
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at their school (Organisation for Economic Co-Operation and Develop-
ment, 2024). Higher scale score values indicate that the school leader,
teachers or members of the school management team, and the school
governing board had a greater level of autonomy in decision-making
activities at their school. Lower scale score values indicate that these
groups had less autonomy.

Dependent Variable
As a dependent variable in this study, students science scores in the lat-
est oecd pisa results were selected. Scientific performance, for pisa,
measures the scientific literacy of a 15-year-old in the use of scientific
knowledge to identify questions, acquire new knowledge, explain scien-
tific phenomena, and draw evidence-based conclusions about science-
related issues (Organisation for Economic Co-Operation and Develop-
ment, 2023a). In the 2022 Programme for International Student Assess-
ment (pisa), the average science score among oecd countries was 485
points (Organisation for Economic Co-Operation and Development,
2023b).

Mediator/Moderator
Economic, social, and cultural status (escs) was chosen as media-
tor and moderator between school autonomy, principal instructional
leadership and science achievement. escs is the oecd pisa 2022 in-
dex of economic, social and cultural status. escs is a composite score
derived, as in previous assessments, from three indicators related to
family background: parents’ highest education, in years (paredint),
parents’ highest occupational status (hisei) and home possessions
(homepos) (Organisation for Economic Co-Operation and Develop-
ment, 2023a). It must bementioned that this index is constructed from
students’ survey results. The higher the value of escs, the higher the
socioeconomic status. The escs scale has a mean of 0 and a standard
deviation of 1 across oecd countries (Organisation for Economic Co-
Operation and Development, 2023b).

Data Analyses
To examine the relationships between instructional leadership, school
autonomy, Economic, Social, and Cultural Status (escs), and students’
science achievement, the analysis of mediation and moderation was
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used. For this purpose, the Hayes’ process Procedure for spss Ver-
sion 4.0 (Hayes, 2022) was chosen. This approach provides a robust
framework for testing indirect and interaction effects through boot-
strapped confidence intervals, improving upon traditional stepwise re-
gression methods (Baron & Kenny, 1986). Descriptive statistics and
Pearson correlation were computed before the main analysis to assess
variable relationships and potential multicollinearity. Statistical signif-
icance was set at p < 0.05.
Mediation analysis was conducted using process Model 4 to deter-

mine whether escs mediates the relationships between instructional
leadership, school autonomy, and students’ science achievement. This
model estimates:

• Path a: The direct effect of instructional leadership and school au-
tonomy on escs.

• Path b: The direct effect of escs on science achievement, control-
ling for instructional leadership and school autonomy.

• Path c′: The direct effect of instructional leadership and school au-
tonomy on science achievement after controlling for escs.

• Path c: The total effect of instructional leadership and school au-
tonomy on science achievement. The total effect is the sum of the
direct and the indirect effect (c= c′ +a×b).

• Indirect Effect (a× b): Bootstrapping with 5,000 resamples was
used to estimate bias-corrected confidence intervals (95 ci) for
the indirect effect. Mediation was considered statistically signifi-
cant if the bootllci and bootulci didnot include zero (Preacher
& Hayes, 2008).

The mediation model follows the equations:

M = β0+β1X+ε,

Y = β0+β2X+β3M+ε,

where M represents escs, X represents instructional leadership or
school autonomy, and Y represents students’ science achievement. The
indirect effect (ie) was calculated as β1 × β3. The overall mediation
model of this study is presented in Figure 2.2.
To assess whether escs moderates the relationships between in-

structional leadership, school autonomy, and science achievement, we
employed process Model 1. This model tests:
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Figure 2.2
Conceptual Model
of Mediation

x (instlead/
schauto)

y (science)

m (escs)

• Themain effects of instructional leadership and school autonomy
on science achievement.

• The moderating role of escs, assessed using an interaction term
(X×W).

• Simple slopes analysis, examining the conditional effects of in-
structional leadership and school autonomy on science achieve-
ment at different levels of escs.

The moderation model follows the equation:

Y =β0+β1X+β2W+β3(X×W)+ε,

where W represents the moderator (escs), and X×W represents the
interaction term. Moderation was considered statistically significant if
the coefficient β3 was significant (p < 0.05). The conceptual model of
moderation is presented in Figure 2.3.
In the results section, we present the results of the analysis that ex-

amines the role of economic, social, and cultural status (escs) as a me-
diator and moderator in the relationships between school autonomy
(schauto), instructional leadership (instlead), and students’ sci-
ence scores in pisa 2022.

Results
Prior to conducting the mediation and moderation analyses, Pear-
son correlation coefficients were computed to examine the relation-

Figure 2.3
Conceptual Model
of Moderation

x (instlead/
schauto)

y (science)

w (escs)
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Table 2.1 Descriptive Statistics and Correlations of Study Variables

Variable Mean sd in-
stlead

schauto escs

instlead . .
schauto –. . –.

escs –. . –.* .*
science . . –.** .** .**

notes N = 60. *Correlation is significant at the 0.05 level (2-tailed). **Correlation
is significant at the 0.01 level (2-tailed).

ships between instructional leadership (instlead), school autonomy
(schauto), economic, social, and cultural status (escs), and science
achievement (see Table 2.1).
The results revealed that school principals instructional leadership

was significantly negatively correlated with escs (r = –0.300, p < 0.05)
and science achievement (r = –0.443, p < 0.01), suggesting that higher
instructional leadership was associated with lower ESCS levels and
lower student performance in science. Meanwhile, school autonomy
was positively correlated with escs (r = 0.322, p < 0.05) and science
achievement (r = 0.416, p < 0.01), indicating that greater school auton-
omy was associated with higher escs and better science performance.
In this regard, both Hypothesis 1 and Hypothesis 2 are confirmed.
As expected, escs showed the strongest correlation with science

achievement (r = 0.703, p < 0.01), confirming that students from higher
socioeconomic backgrounds tend to perform better in science. So, Hy-
pothesis 3 is confirmed. These findings establish the foundational re-
lationships among key variables, providing justification for conducting
mediation andmoderation analyses to further explore the role of escs
in explaining and moderating these effects.

Testing for theModeration Effects
The first moderation analysis aimed to examine whether escs mod-
erates the relationship between school principals’ instructional leader-
ship and science achievement. As can be seen in Table 2.2, themodel ex-
plained 56 of the variance in science achievement (R2 = 0.56), which
indicates a strong explanatory power. The overall model was statisti-
cally significant, F (3,56) = 23.34, p < 0.001, suggesting that the included
predictors (instlead, escs, and their interaction) contribute signif-
icantly to explaining science scores.

45



Rasa Nedzinskaitė-Mačiūnienė and Antonios Kafa

Table 2.2 Moderating Effect of escs on the Relation between Instructional
Leadership and Students’ Science Scores in pisa 2022

Predictors β (se) t () ()

instlead –. (.) –.** [–., –.] [–., –.]
escs . (.) .** [., .] [., .]

Interaction . (.) . [–., .] [–., .]

notes 95 confidence interval: (1) low limit, upper limit, (2) boot low limit, boot
upper limit. R2 = 0.56, F = 23.34**, N = 60. *Correlation is significant at the 0.05 level
(2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

Instructional leadership had a significant negative effect on science
scores (β = –33.26, p = 0.01).Meanwhile, escs had a significant positive
effect on science scores (β = 56.32, p < 0.001), suggesting that students
from higher socioeconomic backgrounds perform better in science.The
interaction effect between instructional leadership and escs was not
statistically significant (β = 9.96, p = 0.62), indicating that escs does
notmoderate the relationship between instructional leadership and sci-
ence scores (see Figure 2.4).
The Bootstrap confidence intervals for instructional leadership ([–

58.72, –15.10]) confirm that its negative impact on science achievement
is robust, as the ci does not include zero. The interaction effect’s con-
fidence interval ([–18.24, 52.83]) contains zero, reinforcing the conclu-
sion thatmoderation is not significant.Therefore, Hypothesis 6 – escs
moderates the relationship between instructional leadership and sci-
ence achievement – is not supported.
Themoderating role of escs in the relationship between School Au-

tonomy (schauto) and science achievement was also examined (see
Table 2.3).
The model explains 56 of the variance in science achievement (R2

= 0.56), indicating strong explanatory power. The overall model is sta-
tistically significant F (3,56) = 23.67, p < 0.001), meaning the predictors
(schauto, escs, and their interaction) contribute significantly to ex-

Figure 2.4
Moderating Effect
of escs between
Instructional
Leadership
and Science Scores

instlead

escs

instlead × escs

science

–33.26**

56.32**

9.96
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Table 2.3 Moderating Effect of escs on the Relation between School Autonomy
and Students’ Science Scores in pisa 2022

Predictors β (se) t () ()

schauto . (.) .* [., .] [., .]
escs . (.) .** [., .] [., .]

Interaction . (.) . [–., .] [–., .]

Conditional Effects of School Autonomy at Different escs Levels

Low (–.) . (.) . [–., .]
Average (.) . (.) .* [., .]
High (.) . (.) .** [., .]

notes 95 confidence interval: (1) low limit, upper limit, (2) boot low limit, boot
upper limit. R2 = 0.56**, F = 23.67, N = 60. *Correlation is significant at the 0.05 level
(2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

plaining science scores. Results show that school autonomy had a sig-
nificant positive main effect on science scores (β = 14.88, p = 0.03). Sim-
ilarly, escs had a significant positive effect on science scores (β = 59.36,
p < 0.001), while the interaction effect between school autonomy and
escs was not statistically significant (β = 23.87, p = 0.08). This result
indicates that escs does not significantly moderate the relationship
between school autonomy and science achievement (see Figure 2.5).
Therefore, Hypothesis 7 is not supported.
However, the conditional effects analysis suggests that the impact of

school autonomy varies across different escs levels:

• At low escs (–0.61), the effect of school autonomy on science
scores was negligible and not significant (p = 0.97).

• At average escs (0.000), school autonomy had a significant posi-
tive effect on science scores (p = 0.03).

• At high escs (0.610), the effect of school autonomy on science
scores was stronger and statistically significant (p = 0.01).

TheBootstrap confidence intervals for school autonomy ([0.37, 28.19])
confirm that the positive effect is robust. The interaction effect’s confi-

Figure 2.5
Moderating Effect
of escs between
School Autonomy
and Science Scores

schauto

escs

schauto × escs

science

14.88*

59.36**

23.87
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dence interval ([–3.01, 48.92]) includes zero, reinforcing that the mod-
eration effect is not significant.

Testing for theMediation Effects
The mediating role of escs in the relationship between instructional
leadership and science scores was investigated. The overall model ex-
plains 55 of the variance in science achievement (R2 = 0.55), with a
significant overall model fit (F (2,57) = 35.36, p < 0.001). As can be seen
in Table 2.4, the total effect of instructional leadership on science scores
was negative and significant (β = –54.78, p < 0.001).
The first regression equation examined the effect of instructional

leadership on escs. The results indicated a significant negative rela-
tionship (β = –0.41, p = 0.02). The second regression equation exam-
ined the effect of escs on science achievement while controlling for
instructional leadership. The results indicated a significant positive re-
lationship (β = 56.51, p < 0.001), meaning students with higher escs
scores performed better in science.When controlling for escs, instruc-
tional leadership remained a significant predictor of science achieve-
ment, though its effect was reduced (β = –31.49, p < 0.001). The afore-
mentioned statistics are visually presented in Figure 2.6.
A bootstrapped confidence interval (ci) was used to test the signif-

icance of the indirect effect. The indirect effect of instructional leader-
ship on science scores through escs was significant and negative (β =
–23.28, bootse = 8.97, 95 ci [–40.08,–3.56]).This result indicates that
escs mediated the relationship between instructional leadership and
science achievement. The mediation is partial, meaning instructional

Table 2.4 Mediating Effect of escs on the Relation between Instructional
Leadership and Students’ Science Scores in pisa 2022

Predictors β (se) t () ()

instlead–escs –. (.) –.* [–., –.]
escs–Science . (.) .** [., .]

instlead–Science –. (.) –.** [–., –.]
Total effect –. (.) –.**[–., –.]

Ind. effect instlead–
escs–Science

–. (.) [–., –.]

notes 95 confidence interval: (1) low limit, upper limit, (2) boot low limit, boot
upper limit. R2 = 0.55**, F = 35.36, N = 60. *Correlation is significant at the 0.05 level
(2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
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Figure 2.6
Mediating Effect
of escs between
Instructional
Leadership and
Science Scores

instlead science

escs

–0
.41
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c=−54.78**

Table 2.5 Mediating Effect of escs on the Relation between School Autonomy
and Students’ Science Scores in pisa 2022

Predictors β (se) t () ()

schauto–escs . (.) .** [., .]
escs–Science . (.) .** [., .]
schauto–Science . (.) .* [., .]
Total effect . (.) .** [., .]

Ind. effect schauto–
escs–Science

. (.) [., .]

notes 95 confidence interval: (1) low limit, upper limit, (2) boot low limit, boot
upper limit. R2 = 0.55**, F = 35.36, N = 60. *Correlation is significant at the 0.05 level
(2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

leadership affects science both directly and indirectly through escs.
Therefore, Hypothesis 4 is partially confirmed.
The mediating role of escs in the relationship between school au-

tonomy and science scores was also assessed (see Table 2.5).The overall
model explained 53 of the variance in science achievement (R2 = 0.53),
with a significant overall model fit (F (2,57) = 32.74, p < 0.001). The total
effect of school autonomy on science achievement was significant (β =
29.26, p < 0.001) suggesting that higher levels of school autonomy were
associated with improved science scores.
Thefirst regression equation examined the effect of school autonomy

on escs. The results indicated a significant positive relationship (β =
0.25, p = 0.01). The second regression equation examined the effect of
escs on science achievement while controlling for school autonomy.
The results indicated a significant positive relationship (β = 57.27, p <
0.001), meaning that students with higher escs performed better in
science. When controlling for escs, school autonomy remained a sig-
nificant predictor of science achievement, though its effect was reduced
(β = 14.86, p = 0.03).
The indirect effect of school autonomy on science scores through
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Figure 2.7
Mediating Effect
of escs between
School Autonomy
and Science Scores
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escs was significant and positive (β = 14.40, bootse = 5.90, 95 ci
[5.01, 28.08]).These findings indicate that escs partially mediated the
relationship between school autonomy and science achievement. The
mediation is partial, meaning school autonomy affects science both di-
rectly and indirectly through escs.Therefore, Hypothesis 5 is partially
supported.Overall, our study shows that escs has amediating, instead
of moderating, effect between school leaders’ instructional leadership,
school autonomy and students’ science achievement.

Discussion and Implications
This study aimed to analyse the complex relationships between instruc-
tional leadership, school autonomy, economic, social and cultural sta-
tus (escs) and student science achievements. While there is consider-
able scientific evidence on the links between escs and student achieve-
ment, there is little research on how escs works and for which groups.
Our study shows that escs plays a mediating rather than a moder-
ating role in the relationship between instructional leadership, school
autonomy and student science achievement. Our findings suggest that
escs partiallymediates the effects of both instructional leadership and
school autonomy on student achievement. The confirmation of partial
mediation suggests that while instructional leadership and school au-
tonomy have a direct effect on science achievement, a significant part
of their effect is channelled through the mediating mechanism of so-
cioeconomic status. This means that the effectiveness of instructional
leadership and the benefits of school autonomy depend on the socioe-
conomic context in which they are implemented (Chen et al., 2018).The
impact of socioeconomic status on academic achievement has been the
subject of extensive debate (Carlisle & Murray, 2015; Chen et al., 2018).
Socioeconomic status, which reflects the socioeconomic status of fam-
ily members, is often considered a key factor influencing children’s aca-
demic and cognitive development (Chen et al., 2018). Instructional lead-
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ership and school autonomy can be enhanced or diminished depending
on the socioeconomic status of students and schools (Carlisle&Murray,
2015).
However, the research findings are mixed when it comes to escs

as a moderator. The rejection of the hypotheses that socioeconomic
status is a moderator of the relationships between instructional lead-
ership/school autonomy and science achievement suggests that the
strength or direction of these relationships does not change signifi-
cantly with different socioeconomic statuses. However, this does not
mean that social-economic status (ses) has no effect – on the contrary,
its effect is indirect, i.e. it acts as a mediator rather than as a condi-
tion that modifies the strength (Munir et al., 2023). At the same time,
this implies that the effects of instructional leadership and school au-
tonomy on science achievement remain fairly constant across socioe-
conomic backgrounds. This finding reinforces a recurring idea in the
literature that leadership has a greater effect across schools but does
not necessarily reduce ses differences within schools (Tan et al., 2020;
Perry & Mcconney., 2010). Furthermore, it is important to recognize
that the relationship between socioeconomic status and academic suc-
cess is multidimensional and depends on a variety of factors, with ex-
ceptions and differences within and between countries (Munir et al.,
2023). The absence of moderating effects does not negate the impor-
tance of socioeconomic status but rather suggests that its influence
operates primarily through mediating pathways. This nuanced under-
standing highlights the need to consider socioeconomic status as an
integral part of the educational ecosystem, shaping the indirect effects
of leadership and autonomy rather than directly modifying their ef-
fects.
Another important finding of our study – the negative relationship

between instructional leadership and science achievement – also de-
serves separate attention in this discussion.This finding contradicts the
classical notion that instructional leadership is related with increased
students’ achievement (Karadag, 2020). This seemingly illogical find-
ing may be related to the specific measures used to assess instructional
leadership in this study, or it may reflect a complex interplay of factors
that are not fully reflected in this model. As suggested by Eryilmaz and
Sandoval-Hernandez (2021), it is the limitations of the indicators used
in international studies that may lead to such seemingly illogical re-
sults. Simply put, thismaymean that themeaning and applicationof in-
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structional leadership varies across contexts. In systems where instruc-
tional leadership is implemented through formal or top-down mech-
anisms (e.g. frequent lesson observations, performance monitoring),
it may create unintended pressures or fail to address the true learning
needs of students. For example, research has shown that in countries
with strong bureaucratic traditions, principals’ instructional leadership
may still reflect administrative control rather than pedagogical support
(Nedzinskaitė-Mačiūnienė & Jurgilė, 2023).
In contrast, school autonomy was positively related to achievement

and had both direct and indirect effects through escs. This is consis-
tent with previous research (Hanushek et al., 2013) that greater au-
tonomy allows schools to adapt to the needs of their communities,
especially where resources and parental involvement are high. How-
ever, this advantage may be less available in contexts with low escs,
where schools lack the capacity to fully exercise decision-making free-
dom. Moreover, in the absence of compensatory policies, it may even
widen the gap between schools with different levels of social capital
(Schleicher, 2018).
The findings of this study contribute to a deeper understanding of

school leadership and educational equity in the context of interna-
tional student achievement assessments, such as pisa and timss
(Trends in International Mathematics and Science Study). These as-
sessments aim not only to measure student achievement internation-
ally, but also to identify key contextual factors – such as leadership
practices, school autonomy and socioeconomic status – that determine
educational outcomes (Organisation for Economic Co-Operation and
Development, 2020; Mullis et al., 2020). The partial mediation effects
of escs identified in this study are consistent with pisa data, which
consistently show that socioeconomically advantaged students tend to
perform better, regardless of the policies of the school itself (Organisa-
tion for Economic Co-Operation and Development, 2023a). Meanwhile,
the fact that the moderation effect was not statistically significant sug-
gests that the impact of leadership practices on achievement remains
stable across ses strata.This adds new nuances to the debate on educa-
tional equity and highlights the need to analyse the indirect pathways
through which social context influences learning (Schleicher, 2018).
Furthermore, the negative association between instructional leader-
ship and science achievement calls into question the universality of
international indices of leadership. Such indices used in the talis
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(Teaching and Learning International Survey) and pisa surveys may
not account for cultural and systemic differences in the implementa-
tion of leadership across countries (Eryilmaz & Sandoval-Hernandez,
2021).
Therefore, these findings reinforce calls for a more context-sensitive

interpretation of international assessments and a more cautious ap-
proach to generalized global educational recommendations. Particu-
larly, some implications for policy and practice could be associated with
context-sensitive school leadership development. Educational policy
should consider tailored training that informs school leaders about the
presence of diverse school environments and socioeconomic contexts
in school organizations. Also, given the mediating role of escs, edu-
cational reforms should incorporate broader socioeconomic interven-
tions, such as parental engagement programmes, resource allocation
adjustments, and community-based support initiatives, tomitigate the
disparities in student achievement. Finally, future research should ex-
amine variations in leadership practices across different governance
structures and cultural settings to refine school leadership models
across the multiple contexts.
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