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Statistical Analysis of ICT Familiarity Among Students Using PISA Data: A
Focus on the United Kingdom

Abstract

The objective of this thesis is to examine the levels of ICT familiarity among students in
the UK and its relationship with academic performance in mathematics and science, using the
PISA 2018 dataset. The study also investigates differences in ICT use and perceived competence
across gender, school type, and socioeconomic and cultural status groups.

ICT familiarity is introduced as a multifaceted construct, drawing on theories of digital
divide, the technology acceptance model (TAM), and self-determination theory (SDT). These
theoretical perspectives provide a framework for assessing engagement and disparities in ICT
familiarity among students.

The study employs a quantitative methodology, utilising both descriptive and inferential
statistics. The findings indicate that students in the United Kingdom have early access and
exposure to ICT, with widespread availability of ICT resources at home and at school. However,
students' use of ICT in the classroom for subject-related activities is below the OECD average.

The results further reveal a second level of digital divide in ICT use and competence across
gender, school type and socio-economic groups. Furthermore, perceived ICT autonomy and the
use of ICT outside lessons for subject-related purposes are positively associated with achievement
in both mathematics and science. In contrast, ICT interest is negatively associated with academic
achievement. ICT use in class during lessons for subject-related use and ICT competence has no
significant relationship with mathematics and science.

The findings highlight that although certain ICT constructs are positively associated with

academic achievement, the overall association is relatively weak.

Keywords: ICT familiarity, ICT use, ICT autonomy, ICT interest, academic achievement, UK

students, PISA, mathematics, science



Statisticka analyza znalosti IK'T mezi studenty s vyuzitim dat PISA:
Zaméreni na Spojené kralovstvi

Abstrakt

Cilem této prace je prozkoumat uroven obezndmenosti s ICT (informaénimi a
komunika¢nimi technologiemi) mezi studenty ve Spojeném kralovstvi a jeji vztah k akademickym
vysledklim v matematice a pfirodnich védach s vyuzitim datové sady PISA 2018. Studie rovnéz
zkouma rozdily ve vyuzivani ICT a vnimané kompetenci v zavislosti na pohlavi, typu Skoly a
skupinach podle socioekonomického a kulturniho statusu.

Obeznamenost s ICT je piedstavena jako mnohostranny konstrukt, ktery vychazi z teorii
digitalni propasti (digital divide), modelu piijeti technologie (TAM) a teorie sebeurceni (SDT).
Tyto teoretické perspektivy poskytuji rdmec pro hodnoceni zapojeni a rozdilii v obeznamenosti s
ICT mezi studenty.

Studie vyuziva kvantitativni metodologii s pouzitim jak deskriptivni, tak inferencni
statistiky. Zjisténi naznacuji, Ze studenti ve Spojeném kralovstvi maji brzky ptistup k ICT a jsou s
nim v kontaktu, pfi¢emz zdroje ICT jsou Siroce dostupné jak doma, tak ve Skole. Nicméné
vyuzivani ICT studenty ve tfid¢€ pro ¢innosti souvisejici s vyukovymi pfedméty je pod primérem
OECD.

Vysledky dale odhaluji druhou troven digitalni propasti ve vyuzivani ICT a kompetencich
napii¢ pohlavimi, typy Skol a socioekonomickymi skupinami. Kromé toho vnimana autonomie v
oblasti ICT a vyuZivani ICT mimo vyucovani pro ucely souvisejici s pfedmétem pozitivné koreluji
s dosahovanymi vysledky v matematice i pfirodnich védach. Naproti tomu z4jem o ICT ma s
akademickymi vysledky negativni souvislost. Vyuzivani ICT ve tfidé béhem vyucovani pro ucely
daného pfedmétu a kompetence v ICT nemaji zddny vyznamny vztah k vysledkiim v matematice
a pfirodnich védach.

Tato zjiSténi zdlraznuji, Ze ackoli urcité konstrukty ICT pozitivné koreluji s akademickymi

vysledky, celkova souvislost je pomérné slaba.

Klicova slova: obeznamenost s ICT, vyuzivani ICT, autonomie v ICT, zajem o ICT,

akademické vysledky, studenti ve Spojeném kralovstvi, PISA, matematika, ptirodni védy.
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1. Introduction

In modern education, students' familiarity with Information Communication Technology
(ICT) has become essential in shaping their educational experiences and outcomes. ICT skills
serve not only as instructional tools but also influence students' engagement with technology and
the development of competencies crucial for participation in the digital age.

The increasing integration of digital technology into educational curricula reflects broader
economic and societal transformations driven by technological advancements. This integration has
fundamentally transformed teaching and learning processes. As a result, students' proficiency and
familiarity with ICT are vital for assessing the association between ICT and academic
performance.

The evolution of Information and Communication Technology (ICT) in educational
settings has progressed from fundamental computer lessons to more sophisticated aspects such as
digital competence, digital communication, information management, and computational thinking.
This development has influenced both application and skill development in the sector, fostering a
more complex learning environment that requires diverse ICT dynamics for effective use and the
cultivation of competencies. Furthermore, the integration has greatly improved educational
processes by providing access to a wide range of resources, software, and digital tools. As digital
technology continues to influence educational systems, ICT has become essential for student
success, and the ability to use ICT tools effectively significantly boosts students' ICT learning
outcomes, confidence, and future job prospects.

The United Kingdom offers an interesting perspective due to its developed economy and
advanced technology. Therefore, understanding students' utilisation of ICT resources and how
varying usage patterns are associated with academic performance is important for implementing
effective ICT use policies. This study seeks to examine the relationship between ICT use

(including both physical engagement and psychological perception) and academic achievement.

11



2. Objectives and Methodology

The section explains the research questions and the methodological approach used.

The main objective of this study is to analyse the levels of ICT familiarity and its
relationship with academic performance among students in the UK. Addressing this matter is

essential to answering the subsequent research questions.

2.1. Research Questions

I.  What is the level of ICT familiarity among students in the UK as measured by PISA

questionnaire items capturing various dimensions such as access, exposure, and attitudes?
II.  How does ICT use relate to student academic performance in mathematics and science?
III.  How does ICT familiarity differ based on gender, socioeconomic status, or school type?

IV.  Which ICT-related variables, such as digital confidence, ICT autonomy, and attitudes,

predict better academic outcomes?

2.2. Methodology

This study adopts a quantitative research methodology. This approach is suitable as the
study aims to assess and analyse ICT familiarity utilising secondary data collected by the
Organisation for Economic Co-operation and Development (OECD). It facilitates the examination
of relationships between ICT variables, academic performance, and various demographic and

socioeconomic factors.

2.3. Data source
The data source for this study comprises secondary data obtained from the Programme for
International Student Assessment (PISA) 2018 dataset, collected by OECD. Access to the
complete dataset, which includes student and school questionnaire responses along with the
corresponding codebooks, is provided through publicly available use files (PUFs) accessible on

the OECD website (OECD, 2018).

The PISA 2018 data cycle is utilised in this study for its comprehensive coverage of ICT-

related variables. This cycle provides valuable insights into students' psychological perceptions
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related to ICT, thereby offering an understanding of how students perceive themselves in relation

to ICT.

24. Target Population

The study focuses on PISA’s target population from the 2018 cycle. The PISA target
demographic comprises 15-year-old students enrolled in public and private schools who are in
grade 7 or higher at the beginning of the testing period. The study treats the United Kingdom as
the main unit of analysis, representing the national results of England, Wales, Northern Ireland,
and Scotland.

The United Kingdom attained a weighted school response rate of 72.9% among the
principal sample of schools, below the OECD benchmark. However, in accordance with OECD
guidelines, replacement schools were systematically included, resulting in an increased response
rate of 86.6%. This exceeded the stipulated threshold and confirmed compliance with OECD
participation standards (Sizmur et al., 2019).

Meeting the OECD’s response rate criteria indicates that the United Kingdom's PISA 2018
sample remains statistically representative at the national level. Consequently, the dataset is
regarded as methodologically sound and appropriate for secondary analyses concerning both

student-level and school-level variables.

2.5. Software Analysis

The data analysis adheres to the procedures recommended by OECD for PISA data
processing. All analyses are conducted using IBM SPSS Statistics, employing syntax generated by
the IEA IDB analyser to accurately estimate standard errors and plausible values estimates.

(OECD, 2026)(OECD, 2009).

2.6. Plausible values handling

When handling the academic achievement variables, reported as plausible values, the
regression models must be estimated independently for each of the 10 plausible values in
mathematics and science. The results are then averaged to calculate the final estimates and properly
account for measurement uncertainty in the students(OECD, 2020). In this study, the plausible

values were automatically handled using the IEA IDB analyser.

13



2.7. Data analysis

Descriptive statistics

Descriptive statistics are utilised in data exploration; they provide insights into data
distribution, measures of central tendency, and data variability.

Furthermore, descriptive statistics are employed in this study to compare the UK students’
mean scores against the international OECD benchmark. ICT variables recorded in Warm’s
likelihood estimate (WLE) are standardised to OECD mean scores of 0 and a standard deviation
of 1. Consequently, the means are used to compare the UK students’ mean scores to the
international OECD mean scores.

When the means are negative, it implies that students responded less positively than the
average of all respondents across OECD countries, and a positive value indicates that students
responded more positively on average than all respondents across OECD countries. (OECD,
2019a)

For ordinal variables with categorical measurements, ICT levels are assessed using
distribution-based descriptions, specifically frequency and percentage distributions across
response categories

Inferential statistics

Inferential statistics are employed to draw conclusions about hypotheses examining
relationships between ICT variables and academic performance, as well as differences in ICT by
demographic variables.

To examine the relationship between ICT and academic performance, multiple linear
regression is employed. Multiple linear regression is used to assess the relationship between a
dependent variable and one or more independent variables. The equation that describes how the
dependent variable y is related to the independent variables X1, Xa, ..., Xn, along with an error

term, is known as the multiple regression model, expressed below. (Thrane, 2024).

y = by + byxy + byx,+ ..+ byx, + e
1]
When interpreting regression model results, it is important to note that, in large samples
such as PISA, caution must be exercised regarding the statistical significance of regression

coefficients. This is because larger samples tend to make all coefficients statistically significant
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due to smaller standard errors. Therefore, reliance solely on significance levels is insufficient for
evaluating the importance of independent variables in the model(Thrane, 2019). Therefore, we
analyse both the unstandardized coefficient B and the standardised coefficient beta to evaluate the
magnitude and direction of the association.

Furthermore, to compare differences in ICT across gender, socioeconomic status, and
school type, nonparametric tests such as the Mann-Whitney U test and the Kruskal-Wallis test are
employed. These tests serve as nonparametric alternatives for variables that do not meet the
assumptions required for ANOVA and independent t-tests. (Naghshpour, 2016).

While weighing PISA data is essential for generating unbiased population estimates, non-
parametric tests in IBM SPSS, such as Mann-Whitney and Kruskal-Wallis, do not properly support
probability sampling weights used by PISA; therefore, the findings for the demographic and
socioeconomic disparities are exploratory of the UK PISA 2018 sample rather than UK weighted

national population estimates.

3. Literature Review

This section presents the study's background and reviews prior studies on students' familiarity

with ICT, drawing on data from relevant academic sources.
3.1. Background of the study

3.1.I.1. ICT Familiarity Concept

ICT familiarity constitutes a multidimensional construct encompassing students' access to
digital devices, usage frequency, exposure, competence, interest, and technological autonomy. The
PISA framework assesses ICT familiarity through various interconnected components that capture
both objective behaviours and subjective perceptions. Comprehending this conceptualisation is
vital for interpreting how students engage and utilise digital tools for educational purposes (Silva
et al., 2023).

The fundamental level of ICT familiarity includes access to digital devices and internet
connectivity at home and at school. Studies acknowledge that mere access is insufficient to
understand the educational association between technology and academic achievement. As a
result, the concept has advanced to encompass the quality and intent of use, differentiating between

ICT employed for entertainment and that used for educational purposes across various settings.
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This differentiation is crucial, as empirical evidence consistently shows that different modalities
of ICT utilisation exhibit distinct correlations with academic achievements. (Agasisti et al., 2020).

Beyond behavioural dimensions, ICT familiarity encompasses a psychological construct
that includes perceived competence, which refers to the student’s ability to perform various ICT
tasks; perceived autonomy, the sense of control over technology use; and perceived interest in ICT.
(Petko et al., 2016). These psychological constructs, grounded in self-determination theory,
facilitate an understanding of the relationship between ICT use and learning outcomes. (Yu et al.,
2023). The PISA familiarity questionnaire evaluates these constructs utilising a validated OECD

scale, thereby enabling cross-national comparison.

3.2. Theoretical Frameworks

To comprehend the concepts of ICT familiarity and academic achievement, the following
theoretical frameworks provide a foundation for understanding the relationships, mechanisms, and

disparities involved.

3.2.1.1. Digital Divide theory

The theory of the digital divide has evolved from early concerns regarding access
disparities, which constitute the initial level of the digital divide, to a more nuanced understanding
that encompasses usage gaps and skills disparities, which constitute the second level of the digital
divide(Ragnedda & Muschert, 2013). Research indicates that even when access to technology is
relatively equitable, notable disparities persist in how students use ICT, the benefits and the skills
they acquire. Such disparities are consistently associated with factors such as socio-economic
status, cultural capital, and educational environments, all of which continue to influence
educational inequalities(Ferraro, 2018).

This study applies the digital divide theory to analyse disparities in ICT use for academic
purposes, considering demographic factors such as students’ gender, school type, and socio-
economic status. To help us understand the second-level of the digital divide among students in

the UK.

3.2.1.2. The technology acceptance model (TAM)

This theoretical model recognises two beliefs as fundamental principles in technology

acceptance, which could aid in understanding the interrelation between ICT perception and usage.
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The first belief is the perceived usefulness; this refers to the extent to which students
believe that utilising technology will enhance their performance. The second belief is the perceived
ease, the extent to which students believe that using technology will make work easy and require
minimal effort. (Davis, 1989) These beliefs provide insight into which ICT perceptions are
positively associated with academic achievement in science and mathematics.

The context of TAM in this study is reflected in students' perceived ICT autonomy, which
could serve as a proxy for ease of use, while ICT interest reflects the perceived value. Therefore,
TAM is pertinent to this study as it assists in understanding which belief exhibits a positive

correlation with academic achievements.

3.2.1.3. Self-determination theory

This theory provides a psychological framework for comprehending motivation and
engagement with ICT. It posits that intrinsic motivation, fostered by perceptions of competence,
autonomy, and relatedness, results in enhanced engagement and improved learning outcomes(Yu
etal., 2023). Applying the SDT to the context of ICT familiarity, the theory suggests that students’
perceived interest in ICT impacts their motivation to utilise technology for educational purposes.
This motivation, in turn, influences their actual usage of ICT in learning, which subsequently
affects the relationship between ICT and academic outcomes. (Petko et al., 2016). The SDT model
is essential for explaining the relationship among ICT attitudes, usage patterns, and performance
(Zhang & Gu, 2023).

These theoretical models offer a structured approach to examine the psychological and
behavioural factors influencing students' familiarity with ICT, focusing on how their attitudes
relate to their overall ICT skills usage. They provide insights into how personal perceptions and
social learning, such as confidence in using digital tools, can encourage the use of ICT to develop
cognitive skills. Furthermore, these models form a valuable framework for understanding how
various types of ICT usage can lead to different associations (Sze Ming Loh et al., 2025), providing
a theoretical hypothesis regarding whether the perception of behaviour and the utilisation of ICT

are associated with academic achievements, or if certain uses are more beneficial than others.
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3.3. ICT Familiarity and Academic Achievements

The Organisation for Economic Co-operation and Development (OECD), through the
Programme for International Student Assessment (PISA), has played a pivotal role in evaluating
students’ ICT familiarity and its relation to achievement in core subjects such as mathematics and
science (van der Vlies, 2020).

According to OECD (2024) the relationship between ICT use and academic outcomes is
complex, while technology can enhance engagement and access to learning materials. Excessive
or unfocused use can lead to distractions and reduced performance. Hence, recent research
emphasises not only access to technology but also the quality and purpose of ICT use as
determinants of learning effectiveness (Lim & Kreijkes, 2025).

Regarding ICT familiarity and academic achievements, ICT use in schools aims to improve
students’ ability to use digital tools for complex academic tasks. (Ma & Cheng, 2022).
Understanding these significant distinctions in the utilisation of ICT within and outside the
classroom for educational purposes, and their association with students' academic performance,
may facilitate the identification of ICT indices that exhibit positive or negative relationships with
academic outcomes.

The expansion of ICT in education has served as both a driver and a challenge to
educational quality. International studies utilising PISA datasets reveal diverse outcomes. OECD
reported that moderate, purposeful ICT use, such as using digital tools for simulations or problem-
solving, tends to be positively associated with student performance in mathematics and science.
However, very high or unfocused ICT use is often associated with lower performance, illustrating
an “inverted-U” relationship. (OECD, 2023)

(Courtney et al., 2022) found that while students’ ICT confidence and access enhance
digital literacy, excessive device use at home for entertainment is negatively related to
mathematics performance. Similarly, (Acun Celik et al., 2024) found that ICT competence, rather
than mere frequency of use, predicts success across science and mathematics literacy domains.
These findings suggest that ICT familiarity in relation to academic use must be interpreted in terms

of how technology is used for school purposes.
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3.3.1.1. Global perspective of ICT familiarity and Academic Performance.

Globally, the OECD (PISA, 2019) has also cautioned that without structured pedagogical
integration and teacher support, technology’s educational benefits remain limited. Thus, the global
evidence highlights three consistent trends: (1) moderate and targeted ICT use benefits learning,
(2) overuse may hinder academic outcomes, and (3) teacher competence and guided use are
essential mediators between ICT familiarity and achievement.

Studies across Europe indicate that the impact of ICT on educational outcomes depends on
context, teaching quality, and the integration of digital literacy. According to Denoél et al. (2017),
European students who used the internet moderately (1—4 hours daily) performed better in science
than both low-use and high-use groups, but beyond that threshold, outcomes declined. This
indicates that optimal, purposeful use rather than heavy reliance enhances learning.

The European Commission (European Commission, 2016) similarly noted that although
ICT infrastructure and internet connectivity are now nearly universal in EU schools, only a fraction
of teachers receive mandatory ICT training. Consequently, schools with trained educators and
structured ICT pedagogy outperform those that rely solely on access to technology. Research by
Acun Celik et al. (2024) also supports this, noting that students in European countries where ICT
is integrated into science instruction through interactive simulations perform significantly better
than those in countries emphasising technology for administrative or non-academic purposes.

Europe’s experience underscores that pedagogical integration, teacher competence, and
digital-literacy education are more important than hardware provision alone. As OECD (OECD,
2023b) concludes, education systems that focus on developing digital skills rather than simply
increasing screen time yield greater and more sustainable improvements in mathematics and
science outcomes.

3.3.1.2. ICT familiarity and academic performance: the United Kingdom
perspective

The United Kingdom provides a unique case study in ICT familiarity due to its advanced
technological infrastructure and high rates of digital access. Despite these advantages, performance
trends in mathematics and science have not improved proportionally. According to the PISA 2022

(PISA 2022 Results, 2023a) UK Country Note, while device access is high and schools are well-
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equipped, students’ mean scores in mathematics have remained stagnant since 2015, suggesting
that access alone does not guarantee better performance outcomes.

Cambridge Assessment (Lim & Kreijkes, 2025) found that UK students’ digital literacy
and attitudes toward ICT use are stronger predictors of academic success than device usage
frequency. Students who report higher confidence in using digital tools for learning, rather than
for entertainment, achieve higher scores. These findings emphasise that the quality of ICT

engagement, teacher support, and purpose-driven use are critical for improving outcomes.

3.4. Socio-Demographical Factors

The digital divide among students has been a persistent topic of research; many believed
that in the twenty-first century, the digital gap would decrease significantly and eventually
disappear, especially in schools. (Ma & Cheng, 2022).

Factors contributing to the digital divide among students in recent years are primarily
associated with various disparities that have emerged compared to the past. Digital proficiency is
frequently correlated with economic circumstances. Although numerous students have access to
digital tools in school environments, especially in developed countries, their level of familiarity
with ICT depends on how they utilise digital tools. This interaction frequency may vary among
students depending on socioeconomic status, gender, and the type of school they attend,

constituting the second level of the digital divide.

3.4.1.1. Gender Differences

The persistence of the gender-based digital divide in ICT familiarity, digital literacy, and
skills is also an underlying factor contributing to disparities in the utilisation of ICT for cognitive
skills. (Students, Computers and Learning, 2015)

When assessing differences in ICT use and exposure, there is a clear pattern in how each
gender engages with ICT activities. (Campos & Scherer, 2024) Research indicates that male
students frequently exhibit higher perceived ICT competence and proficiency in computational
thinking, whereas female students tend to excel in computer and information literacy. Additionally,
students commonly use ICT resources and platforms differently by gender; female students exhibit
higher levels of digital organisation and responsible use than male students (Maon et al., 2021). A

study by Campos & Scherer (2024) shows similar results, indicating that boys often engage in
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gaming and various digital platforms, whereas girls are more inclined towards social networking
and communication platforms.

Additionally, it was observed that boys generally spend more time on ICT and use it more
for recreation, whereas girls are more inclined to use ICT for educational purposes. These gender
differences in ICT familiarity may reflect the difference in how ICT is used. (Kunina-Habenicht
& Goldhammer, 2020).

Research byEveline Gebhardt (2019) further explored the correlation between gender and
computer information literacy, where males in 14 countries showed a stronger correlation, whereas
most countries showed a weaker correlation for female students.

The PISA 2018 results depicted in Figure 1 illustrate the disparities in reading and ICT
hobbies. Males and females exhibit different patterns of engagement with ICT hobbies, which may

reflect ICT use for subject-related purposes.

Figure 1: Gender gap in ICT hobbies

5% W Girls W Boys
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AT OUOUURRUR SO INUE | S O S
60
50 u
| |
L]
Readingisone | Participating in Chatting on line Playing online Playing one-player : Playing collaborative
of my favourite :  social networks games via social games online games
hobbies : networks

Source: (OECD, 2019b)

3.4.1.2. School-type ICT familiarity difference

The type of school attended could also play an important role in the ICT familiarity among
students, with private institutions often giving students greater access to advanced technological

infrastructure and specialized digital literacy teachers as compared to public schools(Students,
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Computers and Learning, 2015) such structural and access differences influences students
opportunities in developing competency ICT skills and access that could contribute to the potential
increase of the gap in ICT familiarity among students(Hossein-Mohand et al., 2021)
Furthermore, particularly in the United Kingdom, data indicate that some schools with ICT
infrastructure do not meet current digital and technological standards. As a result, these schools
experience slower access and limited digital device availability. This underscores the issue of
digital stratification at the school level as an extension of the broader digital divide (Jisc, 2024) .
Figure 2 presents the report from the UK Department of Education, which inquired whether
IT leaders in schools consider their institutions compliant with the current standards for digital and

technological infrastructure.

Figure 2: Whether schools are meeting the digital and technology infrastructure.

My school meets all current infrastructure 259%
standards °

My school does not meet all current infrastructure
standards but we are involved with a DfE

programme (such as Connect the Classroom) 9%
and will once we have received this support

My school does not meet all the current
infrastructure standards but has put additional - 7%
plans in place (outside of any involvement in a °
DfE programme) to meet them

My school does not meet all current infrastructure
standards and has no additional plans to meet 14%

them

Don't know . 15%

Source: (Department of Education, 2025)
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3.4.1.3. Socioeconomic status

3.4.1.3.1. Global context

Socioeconomic status is conceptualised as a combination of family income, parental
education, parental occupation, and social or financial resources. In the context of ICT familiarity
among students, SES influences both the first level of the digital divide, such as access to devices
and connectivity, and the second level, which pertains to skills, usage, and outcomes. (Miras et al.,
2023)

The variations in ICT availability across SES strata also extend to infrastructure quality,
parental support, and opportunities for technology use outside school. These differences can
contribute to how ICT familiarity differs among students.

ICT Familiarity among students is attributed to their frequency of access to devices and
connectivity, which constitutes a mechanism associated with socio-economic status (SES).
Previous research has shown that households with lower SES often own fewer devices, utilise
older or outdated systems, and experience less stable Internet connectivity (Faith et al., 2022).This
limits students' opportunities to engage with ICT at home, diminishing their exposure and practice
and, consequently, likely affecting their engagement with ICT activities during school lessons.

Students from higher socioeconomic status (SES) backgrounds typically report greater
self-efficacy in using ICT and have more exposure to cognitively demanding ICT tasks. Those
with higher SES generally manage a wider range of tasks that develop digital skills, thereby
increasing their familiarity with ICT. Conversely, students from lower SES backgrounds might
have access to digital devices; however, they often engage more in routine or recreational activities
rather than academic ones, which consequently limits their development of academic ICT skills.
(Miras et al., 2023).

Research by Miras et al. (2023) has also shown the digital divide increase, emphasising
that students’ familiarity with ICT is not just device access but also skills and usage gaps, with
SES remaining a significant factor. Furthermore, a JRC study on German students found that ICT
literacy gaps are linked to SES, demonstrating that digital divides can be observed as early as age
8 and continue through secondary education (PASSARETTA Giampiero, 2022). Additionally,
studies by ICIL (Fraillon, 2025) show that students from lower SES backgrounds have lower
scores in computer and information literacy, lower self-efficacy, and less frequent use of digital

tools for complex tasks as compared to their peers.
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3.4.1.3.2.  United Kingdom context

The UK sector emphasises that, despite improved school infrastructure and the availability
of digital tools in all schools, families with lower incomes are still more likely to lack minimum
digital standards than families with higher SES .

Integrating ICT in education, which aims to enhance living standards and academic
achievement in the digital age, remains an ongoing area of research concerning the effectiveness
of such investment mechanisms. (Y. Wang & Wang, 2023).

The ongoing expansion of ICT research across vocational, primary, and secondary
educational institutions has highlighted an unequal distribution of ICT access globally. This
disparity exhibits variation between developed and developing countries. In developed nations
such as the UK, disparities in ICT proficiency among students from different regions persist,
motivating numerous schools to implement innovative strategies for incorporating ICT into
educational curricula to address the regional inequality gap. (Digital Equity and Inclusion in
Education, 2023). This difference is attributed to factors such as socioeconomic status, which vary
by region and could affect how students engage with technology.

The studies suggest that students from lower-SES backgrounds may lack access to digital
devices and stable internet connections. However, with the recent widespread availability of
affordable digital technology, improved internet connectivity, and the adaptation of E-learning
platforms, most students in developed countries like the UK now have access to the internet and
digital devices. Therefore, disparities in the digital divide could be viewed as a second level of

disparities, involving usage
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3.5. Conclusion Of Literature Review

The literature indicates that familiarity with Information and Communication Technology
(ICT) is a comprehensive concept shaped by diverse digital elements, including exposure, usage,
and perception. Although digital access has considerably expanded, particularly in developed
nations such as the UK, research suggests that merely obtaining access does not ensure improved
learning outcomes. The educational efficacy of ICT depends on deliberate, purposeful engagement
aimed at achieving academic achievements.

The theoretical frameworks further explain how disparities in socioeconomic background,
gender, and school environment influence ICT engagement, which in turn shapes students’
confidence and motivation to utilise technology for academic purposes. Although the gap in ICT
usage by gender, socioeconomic status (SES), and school persists, studies indicate that these
differences are related to use rather than merely access.

The literature suggests that familiarity with ICT is primarily associated with academic
performance through autonomous engagement with learning tasks, thereby enhancing cognitive
skills. These insights serve as the basis for the practical component, guiding us in which aspects
of ICT familiarity are relevant to our study and identifying ICT dimensions likely to be related to

mathematics and science.
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4. Practical Part

This section covers the practical part of the thesis, including variable presentation, data

transformation, and data analysis.

4.1. Data presentation

The PISA 2018 student questionnaire and school dataset were downloaded from the official
website. The two datasets were merged using a one-to-many merge with the key variable country
ID (CNTRYID). Students were assigned to their respective schools using the school ID
(CNTSCHID). After merging the datasets, the United Kingdom was selected by applying the
condition CNT=826. This dataset is the only one utilised for data analysis of this study.

A total of 13,818 students from the United Kingdom participated in the 2018 PISA
cycle, including 6,996 females and 6,822 males. However, after applying the necessary weights to
adjust for non-response students (W_FSTUR), the total number of students increased to 597,240
(307,270 females and 289,970 males), representing the UK student population estimate. Weighting
the data is essential to produce unbiased population estimates for comparing mean scores

standardised across the OECD population, which are used in descriptive comparisons of means.

4.2. Variables

The following variables were carefully selected for use of further analysis.

1) ICT variables

Since ICT familiarity is a multidimensional concept, it involves analysing multiple variables to

accurately capture students' ICT familiarity across different aspects.
I. Access and exposure: these variables reflect ICT access and exposure.
e [C002QO01HA (Age at first use of digital device)
e ICT available in school

e ICT available at home
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IL. ICT use: these variables represent the use of ICT in the learning context, subject-

related use, and engagement.
o ICT class- subject-related use of ICT in class during lessons
o ICT outside —subject-related use of ICT outside lessons

III. Attitude and dispositions; these are psychological variables that represent the

student’s self-reported ICT familiarity.
e Perceived ICT confidence
e Perceived ICT autonomy

e Perceived ICT interest

2) Academic achievement variables:

Academic achievement variables are not reported as a single test score; instead, they are
estimated using 10 plausible values for each subject. These are the likely scores that

account for measurement of uncertainty.
e Mathematics plausible value 1- mathematics plausible value 10

e Science plausible values 1- science plausible value 10

3) demographic and socio-economic variables
e Gender
e Index of economic, social, and cultural status (ESCS)

e School-type (public or private)
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4.3. Data transformation

The PISA dataset was prepared extensively before conducting the statistical analysis. The
missing values were systematically identified and already marked in the dataset. Cases with
missing data were excluded using listwise deletion, retaining only students with complete data to
ensure consistent sample composition.

To examine differences in economic, social, and cultural status with ICT familiarity, and
to satisfy the requirements of the non-parametric group test, the original continuous ESCS index
was transformed into a categorical grouping variable. The continuous scale was converted into
four quartiles using a percentile-based binning procedure. The data were divided at the 25%, 50
and 75" percentiles to create four distinct ordinal categories, with the bottom quarter representing
socially and economically disadvantaged students, and the top quarter representing the most
socially and economically advantaged students. The transformed ESCS variable was only used in

the Kruskal-Wallis test and not in any other models.

4.4. Descriptive Statistics of ICT Familiarity Levels

This section analyses the selected ICT variables to assess the level of ICT familiarity in
the UK, using descriptive statistics to compare mean scores with the OECD average. Therefore,
the weight to adjust for non-response among students was used to present the UK student

population estimate.

Access and Exposure.

1. The variable IC002QO01HA is an ordinal categorical variable that captures the meaningful
order of the age at which students first engaged with digital devices such as laptops,

smartphones, tablets, and game consoles.
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Table 1: frequency table of IC002Q01HA

How old were you when you first used a digital device?
Cumulative

Frequency Percent Valid Percent Percent

Valid 3 years old or younger 78687 13.2 14.8 14.8
4-6 years old 118822 19.9 223 37.1
7-9 years old 269465 45.1 50.6 87.7
10-12 years old 60957 10.2 11.4 99.1
13 years old or older 4270 0.7 0.8 99.9
I have never used a digital 444 0.1 0.1 100.0
device until today
Total 532644 89.2 100.0

Missing No Response 64595 10.8

Total 597240 100.0

Source: author

Table 2:descriptive statistics of [C002Q01HA

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
How old were you when you 503121 1 6 2.75 .986
first used a digital device?
Valid N (listwise) 503121

Source: author

The data above illustrates the age at which students in the UK initially engage with
digital devices. The data indicate a mean score of 2.75 and an SD of 0.986 on the categorical
scale. Overall, 87.7% of students first used digital devices by age 9, while 99.1% by age 12.
Only 0.8% reported their first access to digital devices at age 13 or older, while 0.1% reported

never using digital devices at all.
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2. ICT availability at home is the presence of ICT resources in students’ homes; it is a discrete

numerical variable ranging from 1 to 11.

Table 3: frequency table of ICT-home

ICT available at home

Cumulative
Frequency = Percent = Valid Percent Percent
Valid 1 13 0.0 0.0 0.0
3 67 0.0 0.0 0.0
4 4421 0.7 0.7 0.8
5 21964 3.7 3.7 4.5
6 45570 7.6 7.7 12.2
7 75852 12.7 12.8 25.0
8 117030 19.6 19.8 44.8
9 132868 22.2 22.5 67.2
10 128079 21.4 21.6 88.9
11 65798 11.0 11.1 100.0
Total 591662 99.1 100.0
Missing No Response 5577 0.9
Total 597240 100.0

Source: author

Table 4: descriptive statistics of ICT-home

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
ICT available at home 591662 1 11 8.57 1.632
Valid N (listwise) 591662

Source: author
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The frequency distribution table shows that most students report having 9 ICT resources
at home, accounting for 22.5% of the population estimate. Low availability of ICT resources at
home is rare, with only a marginal 80 students having 1-3 ICT resources at home. The mean score

is 8.57, with a standard deviation of 1.63.

3. ICT availability at school is a variable that represents the availability of ICT resources.
This variable is used to measure the students’ access to technology in school; it is a discrete

numeric variable ranging from 0 to 10.

Table S: frequency table of ICT-school

ICT available at school
Cumulative

Frequency Percent  Valid Percent Percent

Valid 0 315 0.1 0.1 0.1
1 397 0.1 0.1 0.1
2 620 0.1 0.1 0.2
3 1958 0.3 0.3 0.6
4 2753 0.5 0.5 1.0
5 59977 10.0 10.2 11.3
6 127417 21.3 21.8 33.0
7 180165 30.2 30.8 63.8
8 108304 18.1 18.5 82.3
9 58593 9.8 10.0 92.3
10 44950 7.5 7.7 100.0
Total 585449 98.0 100.0

Missing No Response 11790 2.0

Total 597240 100.0

Source: author
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Table 6: descriptive statistics of ICT-school

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
ICT available at school 585449 0 10 7.15 1.433
Valid N (listwise) 585449

Source: author

The availability of ICT resources in the school is moderate. Approximately 30.8% of
students reported having access to 7 ICT resources at school. Most students, around 71.1%,
indicated having between 6 and 8 ICT resources. Additionally, 99% of students have access to at
least 5 ICT resources at school, with 0.1% having no ICT resources; the average is 7.15 resources,

and the mode is 7.

ICT Use and Perception
The variables interest in ICT, ICT perceived autonomy, ICT perceived competence, ICT-
class, ICT-outside, and social-ICT are continuous latent variables derived using Item Response

Theory (IRT), reported as Warm Likelihood Estimates (WLE). They are standardised to a mean
of 0 across the OECD.

4. ICT perceived autonomy is the extent to which a student has autonomy over the use of
technology, providing insight into the student's independence and control when using

technology, especially in learning or problem-solving situations
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Table 7: descriptive statistics of perceived autonomy

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Perceived autonomy related 440229 -2.5144 2.0258 0.084089 0.9617032
to ICT use (WLE)
Valid N (listwise) 440229

Source: author

5. The interest in ICT variable is the student’s intrinsic motivation and engagement with

technology, it examines the degree to which the student enjoys ICT.

Table 8: descriptive statistics of perceived ICT-INTEREST

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Interest in ICT (WLE) 451249 -2.9362 2.6672 0.304580 0.9593835
Valid N (listwise) 451249

Source: author

6. Perceived ICT competence is a measure of a student’s self-efficacy in performing digital
tasks independently.
Table 9: descriptive statistics of perceived ICT-competence

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Perceived ICT competence 444474 -2.6033 2.0652 0.300440 0.9494461
(WLE)
Valid N (listwise) 444474

Source: author
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7. The ICT-class variable examines the use of ICT in class for subject-related purposes.

Table 10: descriptive statistics of ICT-class

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Subject-related ICT use 482890 -1.2188 2.4394 -0.241278 0.9384933
during lessons (WLE)
Valid N (listwise) 482890

Source: author

The perceived ICT autonomy, as shown in Table 7, has a mean of 0.08 and a standard
deviation of 0.96, implying that students in the United Kingdom are marginally above the OECD
average in this domain.

The results in Tables 8 and 9 demonstrate that students' interest in ICT and perceived
competence have means of 0.305 and 0.30, respectively, with standard deviations of 0.96 and 0.95,
respectively. The positive mean values suggest that, on average, students in the UK report slightly
higher levels of ICT interest and perceived competence compared to the OECD average, which is
standardised to zero.

Conversely, ICT use in class exhibits means below the OECD average. Table 10 reports a
mean of -0.24 for ICT use in classrooms, The negative value suggest that students in the United

Kingdom utilise ICT less frequently in classrooms.
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4.5. Multiple linear regression analysis: Relationship Between ICT Use

and Academic Performance in Mathematics and Science

In the multiple linear regression models, the categorical variable, gender, is dummy-coded,
with 'female' as the reference group.

To determine whether a statistically significant relationship between ICT familiarity and
academic achievement exists, we evaluate p-values against the threshold of 0.05; we reject the null
hypothesis when p<0.05.

Hypothesis

Null hypothesis 1: There is no relationship between mathematics performance and ICT
class-subject, ICT outside, controlling for gender and ESCS.

Alternative hypothesis: At least one of the variables (ICT class and ICT outside) has a
relationship with mathematics performance, controlling for gender and ESCS.

In this multiple regression model, the dependent variable is mathematics plausible values
(PV-math), and the independent variables are ICT-outside (ICT use outside of lessons for subject-

related) and ICT class (Subject-related ICT use during lessons), controlling for gender and ESCS.

Table 11: descriptive statistics of ICT uses and mathematics.

variables n Weighted N mean SD
ESCS 6600 446899 0.29 0.91
Ict-class 6600 446899 -0.23 0.94
Ict-outside 6600 446899 0.34 0.95
PV-Math 6600 446899 511.29  91.17
Gender (males) 6600 446899 0.46 0.49

Source: author
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Table 12: model summary of ICT uses and mathematics.

R-Square R-square (S.E) Adjusted R-Square  Adjusted R-square
(S.E.)
0.13 0.014 0.13 0.014

Source: author

Table 13: coefficients of ICT use and mathematics.

Variables B S E Beta t-value p-value
(Constant) | 489.97 3.05 160.72 0.001
ESCS 32.23 1.89 0.32 16.99 0.001
ICT class | 1.27 2.05 0.01 0.62 0.53
ICToutside | 10.27 1.76 0.11 5.83 0.001
Gender 18.04 3.39 0.09 5.32 0.001
(males)

Source: author

From the results of Table 13, we can construct a regression equation

y' = 489.97 + 32.23Xzscs + 1.27X cre1ass + 10.27 X croursiaze + 18.04D, 0105
[ 2]

The multiple regression model has an R? of 0.13 and an adjusted R? of 0.13, explaining

only 13% of the variance in mathematics achievement. The unstandardized coefficients (B) in the

model indicate the relationship between each variable with mathematics performance, while

holding other variables constant. The intercept of 489.97 is the expected mathematics score for a
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female student (the reference group for gender) with average ESCS, and uses both ICT inside and
outside the classroom at an average level compared to the OECD mean.

The control variables are significantly associated with mathematics achievement; each 1-
unit increase in the ESCS predicts a 32.23-point increase in mathematics achievement. And male
students score 18.04 points higher than female students.

A 1-unit increase in ICT use during lessons is associated with a 1.27-point increase in
achievement. Similarly, a 1-unit increase in ICT use outside school for subject-related purposes is
associated with a 10.27 points increase.

The p-values for ESCS, gender, and ICT outside class are < 0.05; therefore, they are
statistically significant and associated with mathematics achievement. In contrast, the p-value for
the ICT class is >0.05; therefore ICT class is not statistically significant.

To evaluate the strength of the relationship, we examine standardised beta coefficients.
ESCS (B = 0.32) exhibits the strongest association with mathematics scores, followed by ICT
outside class (p = 0.11) and gender (B = 0.09). Although ICT use in class (p = 0.01) is positively
associated, it is not statistically significant.

Based on these findings, we reject null hypothesis 1 because at least one independent
variable is related to mathematics.

Hypothesis 2

Null hypothesis 2: There is no statistically significant relationship between science
performance and ICT use in class, subject-related use and ICT outside- subject, controlling for
ESCS and gender.

Alternative hypothesis 2: at least one of the variables, ICT use in class-subject, ICT-
outside) has a relationship with science performance, controlling for ESCS and gender.

The multiple regression model uses student science plausible values (PV-science) as the
dependent variable. The independent variables include ICT-outside (use of ICT outside class for
subject-related purposes) and ICT-outside (use of ICT outside for subject-related purposes).

Gender and ESCS are control variables.
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Table 14:descriptive statistics of ICT uses and science.

Variables n Weighted N mean  SD
ESCS 6600 446899 0.29 0.90
ICTclass 6600 446899 -0.23  0.94
ICToutside 6600 446899 0.34 0.95
PV-Science 6600 446899 516.00 96.71
Scores

Gender 6600 446899 0.13 0.49
(males)

Source: author

Table 15:model summary of ICT uses and science.

R-square R-square (S.E) Adjusted R-square Adjusted  R-square
(S.E)
0.11 0.01 0.11 0.01

Source: author
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Table 16: coefficients of ICT use and science.

variables B S. E Beta t-value  p-value
Constant | 498.79 2.74 181.73  0.001
ESCS 33.14 2.17 0.31 15.26 0.001

ICTclass -0.31 1.85 -0.003  -0.16 0.86

ICToutside | 10.88 1.67 0.11 6.48 0.001

Gender 7.50 3.43 0.04 2.21 0.027

(males)

Source: author

From table16 we can construct a regression equation.

y' =498.79 4+ 33.14Xpscs — 0.31X ctc1ass + 10.88Xictoutside + 7-50Dmaies

[37
The multiple linear regression model has an R? of 0.11, indicating it explains only 11%
of the variance in science scores. Table 16 shows that the control variable ESCS has a stronger
positive relationship than the other independent variables. ESCS has a p-value < 0.05 and a B
coefficient of 33.14, indicating a 33.14 increase in science achievement for each one-unit increase
in ESCS, with a predictive power of 0.31, suggesting it is the strongest predictor in the model.
Gender correlates with science achievement (p < 0.05, B = 7.50), indicating that males
score 7.50 points higher than females. Gender has weak predictive power for science performance,
with a standardised beta of 0.04.
Controlling for gender and ESCS, the use of ICT outside class is significantly related to

science performance (p-value =0.001, B = 10.88), with an effect size (= 0.11). In contrast, ICT use
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in class shows no significant association with science performance (p = 0.86; B =-0.31), indicating

a decrease of 0.31 for each unit increase, with a negative effect size (-0.003).

Based on these findings, we reject null hypothesis 2, because at least one independent

variable is related to science achievement.

4.6.Multiple-Regression: Better Academic Achievement Predictor

To assess which ICT variable is a stronger predictor of academic outcomes, the Pearson

correlation test was first conducted to examine correlations among psychometric variables. The

dependent, independent, and control variables were included in the model.

Table 17: Pearson correlation

Variable ICT- ICT- ICT- gender  ESCS  PV-science PV-
Interest  competence autonomy mathematics

ICT-interest | 1.00 0.47 0.41 0.02 0.04 0.004 0.01

ICT- 0.47 1.00 0.658 0.19 0.08 0.07 0.10

competence

ICT- 0.41 0.658 1.00 0.24 0.07 0.08 0.11

autonomy

Gender 0.02 0.19 0.24 1.00 0.02 0.03 0.09

ESCS 0.04 0.08 0.07 0.02 1.00 0.31 0.33

PV-science | 0.004 0.07 0.08 0.03 0.32 1.00 -

PV- 0.01 0.10 0.11 0.09 0.33 -

mathematics

Source: author
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The results indicate weak correlations among most independent variables, including the
control variables. The only notable exception is the positive correlation between perceived ICT-
competence and perceived ICT-autonomy, with r = 0.658. Although 0.658 is a strong correlation,
it is still below the 0.70 threshold it is included in the model. All variables were included in a
multiple linear regression to evaluate their predictive power.

Mathematics Hypotheses

Null hypothesis 3: ICT autonomy is not a significant predictor of mathematics
achievement, controlling for gender and ESCS.

Alternative hypothesis 3: ICT autonomy is a significant predictor of mathematics
achievement, controlling for gender and ESCS.

Null hypothesis 4: ICT interest is not a significant predictor of mathematics achievement,
controlling for gender and ESCS.

Alternative hypothesis 4: ICT interest is a significant predictor of mathematics
achievement, controlling for gender and ESCS.

Null hypothesis 5: ICT competence is not a significant predictor of mathematics
achievement, controlling for gender and ESCS.

Alternative hypothesis 5: ICT competence is a significant predictor of mathematics

achievement, controlling for gender and ESCS.

Table 18;model summary

R-square R-square(s.e.) Adjusted R-square Adjusted  R-square
(s.e.)
0.13 0.01 0.13 0.01

Source: author

41



Table 19: regression coefficients

variable B S E Beta t-value p-value
constant 497.61 2.83 176.00 0.001
ICT-interest -4.84 2.00 -0.05 -2.43 0.015
ICT-competence | 4.33 2.51 0.04 1.72 0.085
ICT-autonomy 5.71 2.29 0.06 2.49 0.013
ESCS 33.09 1.90 0.33 17.41 0.001
Gender(male) 12.71 3.71 0.07 343 0.001

Source: author

The independent variables explain only 13% of the variance in mathematics scores, as
shown by R? of 0.13.

Table 19 shows ICT autonomy with a p-value <0.05, indicating a statistically significant
relationship, therefore, we reject null hypothesis 3. To evaluate ICT autonomy's ability to predict
mathematics, the beta coefficient is 0.06, indicating a relatively positive effect with a 5.71 increase
in mathematics for every 1 unit increase.

ICT interest reports: B = -4.84 and B = -0.05, suggesting that ICT interest does not
positively predict mathematics performance, with a p-value below 0.05; therefore, we reject null
hypothesis 4. The negative coefficients indicate an inverse relationship between mathematics
achievement and ICT interest, meaning higher ICT interest is associated with lower mathematics
scores. Specifically, a 1-unit increase in ICT interest corresponds to a 4.84-point decrease in
mathematics achievement.

ICT competence reports B=4.33, =0.04 p=0.085, these results suggest that ICT
competence is not a predictor of mathematics achievements therefore we fail to reject the null
hypothesis 5, ICT competence does not predict mathematics achievements, although it has a
positive direction with coefficient B=4.33 = 0.04 suggesting a potential link between ICT
competence and mathematics, the relationship consequently does not reach a statistical significant

relationship.
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Science Hypotheses

Null hypothesis 6: ICT autonomy is not a predictor of science achievement, controlling for
gender and ESCS.

Alternative hypothesis 6: ICT autonomy predicts science achievement, controlling for
gender and ESCS.

Null hypothesis 7: ICT interest is not a predictor of science achievement, controlling for
gender and ESCS.

Alternative hypothesis 7: ICT interest predicts science achievement, controlling for gender
and ESCS.

Null hypothesis 8: ICT competence is not a predictor of science achievement, controlling
for gender and ESCS.

Alternative hypothesis 8. ICT competence predicts science achievement, controlling for

gender and ESCS.

Table 20; model summary

R-square R-square(s.e.) Adjusted R-square Adjusted  R-square
(s.e.)
0.11 0.01 0.11 0.01

Source: author

Table 21;coefficients
variable B S E Beta t-value p-value
constant 508.04 2.86 177.67 0.001
ICT-autonomy | 6.17 2.33 0.06 2.65 0.008
ICT- 3.21 2.64 0.03 1.22 0.2
competence
ICT-interest -4.53 2.20 -0.05 -2.22 0.026
ESCS 33.37 2.17 0.31 15.40 0.001
Gender(male) 1.82 3.67 0.01 0.50 0.61

Source: author
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The model with an R? of 0.11 explains 11% of the variance in science scores accounted for
by the independent variables.

ICT autonomy has a coefficient of B=6.17, 3=0.06, p-value <0.05, indicating a statistically
significant positive association with science performance; a 1-unit increase in ICT autonomy
corresponds to a 6.17-point increase in science scores. Therefore, we reject the null hypothesis 6

ICT interests have B = -4.53, = -0.05, p-value < 0.05, which is statistically significant;
therefore, we reject null hypothesis 7. However, it negatively predicts science achievement; a 1-
unit increase in ICT interest decreases science achievement by 4.53 points.

Conversely, ICT competence shows B=3.21, =0.03, p-value > 0.05, suggesting we fail to
reject the null hypothesis 8. This indicates that ICT competence is not a statistically significant
predictor of science achievement, despite a positive estimate of 0.03, indicating limited predictive

power.

4.7. The Difference in ICT Familiarity, Demographic Factors and

Socioeconomic Status.

To examine differences in ICT familiarity across gender, ESCS, and school type, the
variables were tested for parametric assumptions for t-tests and ANOVA; however, they did not
meet the parametric requirements for these models. Therefore, the non-parametric alternative tests
were employed. Additionally, the student weight was not applied in this analysis; therefore, these

results do not represent an estimate of the UK population.

I. Mann Whitney u tests: ICT differences between genders

Null hypothesis 9: There is no statistically significant difference in ICT competence between
males and females.

Alternative hypothesis 9: There is a statistically significant difference in competence
between males and females.

Null hypothesis 10: There is no statistically significant difference in Subject-related ICT use
during lessons between males and females.

Alternative hypothesis 10: There is a statistically significant difference in Subject-related

ICT use during lessons between males and females.
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Null hypothesis 11: There is no statistically significant difference in Subject-related ICT use
outside of lessons between males and females.
Alternative hypothesis 11: There is a statistically significant difference in Subject-related

ICT use outside of lessons between males and females.

Table 22: ranks for gender and ICT variables.

Ranks
Student (Standardized)
Gender N Mean Rank = Sum of Ranks
Perceived ICT competence Female 3269 2823.82 9231074.00
(WLE) Male 3000 3474.08 10422241.00
Total 6269
Subject-related ICT use Female 3269 3178.40 10390196.00
during lessons (WLE) Male 3000 3087.71 9263119.00
Total 6269
Subject-related ICT use Female 3269 3203.52 10472317.50
outside of lessons (WLE) Male 3000 3060.33 9180997.50
Total 6269

Source: author

Table 23: Mann Whitney u test for gender
Test Statistics

Perceived ICT  Subject-related = Subject-related

competence  ICT use during CT use outside of

(WLE) lessons (WLE)  lessons (WLE)
Mann-Whitney U 3886259.000 4761619.000 4679497.500
Wilcoxon W 9231074.000 9263119.000 9180997.500
Z -14.362 -1.998 -3.132
Asymp. Sig. (2-tailed) <.001 .046 .002

a. Grouping Variable: Student (Standardized) Gender

Source: author
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To test whether there is any difference in ICT familiarity between genders, the Mann-
Whitney U

Perceived ICT competence has a p-value <0.05; therefore, we reject the null hypothesis 9.
Males reported a mean rank of 3474.08, higher than females at 2823.82. The results suggest that
males have greater confidence in their digital abilities than females.

Regarding subject-related ICT use during and outside lessons, females have higher mean
scores in both categories, with a mean of 3178.40 for use during lessons, while males have a mean
rank of 3087.71. Use of ICT outside lessons, females report a mean rank of 3203.52 compared to
males at 3060.33. Both ICT use outside and in class have p-values <0.05, therefore, we reject the

null hypotheses 10 and 11.

II. Mann Whitney u test: ICT differences between school-type

Null hypothesis 12: There is no statistically significant difference in ICT competence
between students in private and public schools.

Alternative hypothesis 12: There is a statistically significant difference in ICT competence
between students in private and public schools.

Null hypothesis 13: There is no statistically significant difference in Subject-related ICT use
during lessons between students in private and public schools.

Alternative hypothesis 13: There is a statistically significant difference in Subject-related
ICT use during lessons between students in private and public schools.

Null hypothesis 14: There is no statistically significant difference in Subject-related ICT use
outside of lessons between students in private and public schools.

Alternative hypothesis 14: There is a statistically significant difference in Subject-related

ICT use outside of lessons between students in private and public schools.
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Table 24: Ranks for school-type and ICT variables.
Ranks

Is your school a public or

a private school? N Mean Rank Sum of Ranks

Perceived ICT competence public school 2558 2573.01 6581756.50

(WLE) private school 2607 2592.80 6759438.50
Total 5165

Subject-related ICT use public school 2558 2617.59 6695796.00

during lessons (WLE) private school 2607 2549.06 6645399.00
Total 5165

Subject-related ICT use A public school 2558 2476.80 6335649.50

outside of lessons (WLE) A private school 2607 2687.21 7005545.50
Total 5165

Source: author

Table 25:Mann Whitney u test for school-type
Test Statistics
Subject-related
Perceived ICT = Subject-related ICT use outside

competence ICT use during of lessons

(WLE) lessons (WLE) (WLE)
Mann-Whitney U 3308795.500 3245871.000 3062688.500
Wilcoxon W 6581756.500 6645399.000 6335649.500
Z -.482 -1.664 -5.075
Asymp. Sig. (2-tailed) .630 .096 <.001

Grouping Variable: Is your school a public or a private school?

Source: author

To assess whether ICT familiarity differs by school type, Table 25 shows ICT competence

and ICT use during lessons, with p-values > 0.05, therefore, we fail to reject the null hypotheses 12
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and 13. The reported mean ranks for competence are 2573.01 for public schools and 2592.80 for
private schools. and the mean rank for ICT use during lessons is slightly higher in public schools at
2617.59, compared to 2549.06 in private schools.

Conversely, for ICT subject-related use outside of lessons, the p-value < 0.05. Therefore,
we reject the null hypothesis 14, indicating a statistically significant difference in ICT-related use
outside lessons between students from public and private schools, with mean ranks of 2476.80 for

public schools and 2687.21 for private schools.

II1. Differences in ICT familiarity based on ESCS.

Null hypothesis 15: There is no statistically significant difference between the students’
ESCS group and ICT competence.

Alternative Hypothesis 15: There is a statistically significant difference between the
students’ ESCS group and ICT competence.

Null hypothesis 16: There is no statistically significant difference between the students’
ESCS group and Subject-related ICT use during lessons.

Alternative Hypothesis 16: There is a statistically significant difference between the
students’ ESCS group and Subject-related ICT use during lessons.

Null hypothesis 17: There is no statistically significant difference between the students’
ESCS group and Subject-related ICT use outside of lessons.

Alternative Hypothesis 17: There is a statistically significant difference between the

students’ ESCS group and Subject-related ICT use outside of lessons.
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Table 26: ranks for ESCS.

Ranks

Index of economic, social,

and cultural status (Binned) N Mean Rank

Subject-related ICT use Bottom quarter 1684 3270.29

during lessons (WLE) Second quarter 1664 3376.15
Third quarter 1759 3515.74
Top quarter 1803 3642.95
Total 6910

Subject-related ICT use Bottom quarter 1610 3048.13

outside of lessons (WLE)  Second quarter 1605 3243.19
Third quarter 1691 3384.10
Top quarter 1759 3626.56
Total 6665

Perceived ICT competence  Bottom quarter 1577 3040.95

(WLE) Second quarter 1570 3266.32
Third quarter 1666 3312.31
Top quarter 1733 345431
Total 6546

Source: author
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Table 27: Kruskal Wallis test
Test Statistics®?
Subject-related
Subject-related ICT use outside Perceived ICT

ICT use during  of lessons competence
lessons (WLE) (WLE) (WLE)
Kruskal-Wallis H 35.199 81.064 41.330
df 3 3 3
Asymp. Sig. <.001 <.001 <.001

a. Kruskal Wallis Test
Grouping Variable: Index of economic, social, and cultural status (Binned)

Source; author

A Kruskal-Wallis H test was performed to examine significant differences in ICT usage
and competence across four socio-economic groups. The statistical difference among ESCS
groups are all significant at p < 0.001. Therefore, we reject the null hypotheses, 15,16 & 17. The
mean ranks in Table 26 indicate that students from the top quartile report the highest perceived
ICT competence (mean rank = 3454.31), ICT use in class (3642.95), and outside class (3626.56).
Conversely, students from the bottom quartile report lower mean ranks for perceived competence
(3040.95), in-class ICT use (3270.29), and outside-class ICT use (3048.13), with those from the

second and third quartiles ranking in between.
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5. Results And Discussions

This section discusses our findings from the practical part and the limitations.
5.1. ICT Familiarity

To evaluate ICT familiarity among students in the United Kingdom, the variables of
access, exposure, engagement, use, attitude, and self-efficacy were analysed. The results suggest
that the first level of digital divide in the UK is potentially minimal, as most students have access
to ICT resources both at school and at home. Additionally, students are exposed to digital devices
at an early age, which illustrates that the first level of the digital divide has been bridged in the
UK.

Students’ reports mean above the OECD average for interest in ICT and perceived
competence, with a slightly above-average perceived autonomy. However, the use of ICT for
subject-related during lessons is below the OECD average, despite the reported availability of
numerous ICT resources within schools. This indicates that simply having ICT resources available
does not necessarily lead to increased ICT use for educational purposes; the low use of ICT in

class could be attributed to external factors not examined in this study, such as teachers’ support.
5.2. Relationship between ICT-use and academic performance

The findings suggest that the relationship between ICT and academic performance depends
on the context of use. Using ICT outside of class for subject-related activities is statistically
significantly related to both science and mathematics performance, with a positive association,
indicating that ICT use without teacher supervision for self-learning, completing homework, or
conducting independent research is more effective than its use during lessons. Consequently, ICT
use in class is positively associated with mathematics and negatively associated with science;
however, it is not statistically significant at p < 0.05, therefore, we can not claim the association.

The use of ICT in class does not have a significant relationship with academic achievement.
This could be attributed to the findings of students* low usage of ICT in class during lessons, which

is below the OECD average.
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5.3. Predictor of Mathematics and Science achievements

The findings emphasise that ICT autonomy is the most significant predictor of performance
in mathematics and science. Conversely, the negative correlation observed with ICT interest
suggests that such interest may not always reflect educational engagement but may instead be
related to recreational use, thereby being negatively associated with academic achievement.

Furthermore, perceived competence likely indicates students’ ability to operate various
ICT technical skills rather than the higher-level cognitive skills required for effective ICT use in
mathematics and science.

The positive associations of perceived ICT autonomy could be interpreted within the TAM
framework, where students who feel more confident navigating ICT are more likely to use it
effectively for learning.

The SDT theory is reflected in the intrinsic motivation of ICT. The negative relationship
between ICT interest and academic achievements indicates that not all forms of intrinsic

motivation translate into effective usage of ICT for educational purposes.
5.4. Differences in ICT Usage

The analysis reveals ICT familiarity across gender, school type, and ESCS group within
the UK sample.

The findings show a significant difference between gender with male students reporting
greater perceived competence in ICT. However, female students tend to use ICT more for
academic purposes and may be more task-oriented in their digital engagement, focusing on
curriculum-based learning. This aligns with the literature indicating that females often demonstrate
higher performance in computer and information literacy than males.

The difference in ICT familiarity between private and public schools reveals an interesting
finding: there is no statistically significant difference in perceived ICT competence or ICT use in
lessons. This contrasts with the literature suggesting that private school students are more ICT-
competent than their public school counterparts. The findings imply that the technology access
gap has diminished, with both public and private schools sharing similar digitalisation mandates,

thus providing students with comparable access and exposure during lessons. The perceived
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equality of competence may relate to generational traits driven by personal device ownership and
exposure.

Students from private schools tend to use ICT more for subject-related activities outside of
class compared to their public school peers. This may be due to differences in school projects and
aligns with literature indicating that private school students use ICT more often for homework and
assignments.

Additionally, the variation in ICT familiarity across ESCS groups reveals a digital divide,
with students from higher ESCS backgrounds having greater advantages than those from lower
ESCS backgrounds, consistent with existing research on the influence of background status on

ICT familiarity.

6. Conclusion

The main objective of the study was to evaluate the level of ICT familiarity among UK
students and its association with their academic performance in mathematics and science. It also
sought to identify which psychometric variables best predict academic outcomes and to explore
differences in ICT familiarity by gender, school type, and ESCS.

UK students can be considered native digital device users due to early exposure. However,
ICT use and psychological factors do not significantly account for greater variation in academic
achievement. Although a relationship exists between ICT variables and academic achievement,
their explanatory power remains relatively weak in practice; other factors are more strongly
associated with academic achievement than ICT variables.

Furthermore, differences in ICT familiarity by gender vary across different dimensions and
uses. Variations by school type are minimal, suggesting that the digital divide has diminished over
time, although inequalities related to socioeconomic status and student background persist.

In conclusion, ICT use and exposure do not demonstrate a stronger positive association
with academic achievement in mathematics and science in practice, given the small effect size;
other background factors, such as ESCS, have greater predictive power. The key factor in students'
ICT familiarity and academic achievement lies in how they utilise ICT to develop learning skills

and tackle complex tasks.
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