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ABSTRACT

Aim. This study examines the predictive relationships between students’ general ICT 
self-efficacy (S_GENEFF), specialised ICT self-efficacy (S_SPECEFF), and computer 
and information literacy (CIL) scores within the framework of ICILS 2018 and 2023. 
It also examines gender-based differences in ICT self-efficacy perceptions across two 
independent ICILS assessment cycles.

Methods. The research employs a secondary data analysis approach using ICILS 
datasets from 13 participating countries. Both descriptive and  inferential statistical 
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analyses were conducted to explore gender differences in general and specialised ICT 
self-efficacy. Regression analyses were then applied to determine the extent to which 
these variables predict students’ CIL scores across the two assessment years.

Results. The findings reveal a persistent gender gap favouring boys in specialised 
ICT self-efficacy (S_SPECEFF), though the effect sizes declined in 2023. General 
ICT self-efficacy (S_GENEFF) was  found to be a positive predictor of CIL scores 
for both genders, whereas specialised ICT self-efficacy emerged as a negative predictor, 
an effect that was stronger in 2023. These results may suggest a discrepancy between 
students’ perceived competence in specialised ICT tasks and their demonstrated CIL 
performance, rather than providing direct evidence of overconfidence.

Conclusions. The study suggests that while access to technology and gender eq-
uity in digital participation have improved, disparities in confidence and competence 
remain. Educational policies should aim to align students’ perceived and actual ICT 
competencies, particularly in advanced technological tasks, while fostering gender-
balanced digital learning environments.
Keywords: ICT self-efficacy, computer and information literacy, gender differences, 
ICILS 2018, ICILS 2023, digital education

Introduction

Digital technologies are now central to education and professional life, and stu-
dents’ confidence in  using information  and  communication  technology (ICT) 
known as ICT self-efficacy has become vital for equitable educational outcomes. 
ICT self-efficacy reflects students’ belief in their ability to perform digital tasks, 
which significantly predicts their computer and information literacy (CIL). Studies 
show that students’ self-efficacy, particularly in specialised ICT tasks, often falls 
below international standards (Kim & Kim, 2022). This underlines the importance 
of targeted strategies to build confidence in complex digital contexts.

Gender differences in ICT self-efficacy have become a critical research focus. 
Males tend to report higher self-efficacy in specialised ICT tasks (Gebhardt et al., 
2019), while females generally show greater confidence in foundational or com-
municative applications (Bostan, 2014; Tsai & Tsai, 2010). These differences are 
shaped by socio-cultural dynamics, including gender roles and technology access 
(Vekiri & Chronaki, 2008).

Environmental factors, such as school technology integration and home access 
to digital tools, also shape ICT self-efficacy. Programmes like school-issued lap-
tops can help reduce gender disparities by ensuring equal exposure to technology 
(Schaumburg, 2001). Similarly, early access to computers at home, especially when 
supported by parents, builds ICT confidence, particularly among boys (Nelson, 
2011). However, the notion of students as “digital natives” has been challenged. 
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Effective digital literacy requires structured pedagogy and support (Fraillon et al., 
2020; Livingstone & Helsper, 2007), and ICT use should be promoted for cognitive 
development, not just social engagement (Hatlevik et al., 2015; OECD, 2021).

Teacher confidence in  ICT use also impacts student outcomes. Xiaorui Chen 
(2023) found that teacher ICT self-efficacy positively influences students’ digital 
literacy. Broader cultural norms further affect student confidence across regions. 
For instance, varying patterns in countries like Estonia, China, and others (Chen, 
2023; Gebhardt et al., 2019; Yu & Hu, 2022) indicate that local practices and ste-
reotypes significantly influence digital self-perception.

Several interventions have helped reduce gender gaps in ICT self-efficacy. 
Programmes like laptop initiatives and  coding workshops (e.g., Gunbatar & 
Karalar, 2018) have improved female confidence. Other STEM-based inter-
ventions also show promise in building girls’ resilience and interest in digital 
learning (Birney & McNamara, 2023; Drossel et al., 2022; Tam et al., 2020). 
Enhancing female ICT self-efficacy is also associated with increased digital task 
performance (Yu & Hu, 2022).

Longitudinal studies remain limited but offer important insights. Timo Gnambs 
(2021) found that  boys’ higher ICT confidence at  age 15 led to  slight literacy 
advantages by age 18, suggesting a potential gap between confidence and actual 
ability. Lauren Birney and  Denise McNamara  (2023) observed a  decline in  fe-
male self-efficacy over time, especially as academic tasks became more complex. 
This aligns with studies showing that even with frequent school-based computer use, 
confidence gaps persist (Cussó-Calabuig et al., 2018; Gebhardt et al., 2019). These 
findings point to the need for consistent teacher guidance and evidence-based digital 
pedagogies to foster equitable digital skills (Ertmer & Ottenbreit-Leftwich, 2010).

Globally, gendered issues of  ICT self-efficacy are evident across various 
educational systems. Cross-national assessments such as ICILS and PISA provide 
critical data for comparison (Chen & Hu, 2020; Drossel et al., 2022). Yet, most 
existing research is cross-sectional and lacks longitudinal depth, limiting our un-
derstanding of how these dynamics evolve over time.

Building on  previous research, this  study examines the  predictive power 
of gender-based ICT self-efficacy on students’ CIL across two ICILS cycles (2018 
and 2023). Because the same students were not followed across time, the study 
adopts a repeated cross-sectional comparative approach rather than a longitudinal 
design. It  aims to understand how general and specialised self-efficacy vary by 
gender and assessment cycle, and how these perceptions relate to actual CIL out-
comes. The conceptual framework (Figure 1) illustrates the theoretical relationships 
among gender, ICT self-efficacy, contextual factors, and CIL performance; how-
ever, the empirical analyses focus specifically on the predictive roles of S_GENEFF 
and S_SPECEFF.
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Figure 1
Conceptual Model Illustrates the  Relationships Among Gender, ICT Self-Efficacy, 
Contextual Factors, and CIL Performance

Source. Own research.

Literature Review

The rapid digitalisation of education systems worldwide has intensified the focus 
on  students’ Computer and  Information  Literacy (CIL), which is  broadly defined 
as the ability to use digital technologies to access, manage, evaluate, and create infor-
mation effectively (Fraillon et al., 2020). As a critical 21st-century skill, CIL is closely 
linked to academic achievement, digital participation, and lifelong learning (OECD, 
2021). Among the cognitive and affective variables influencing CIL, ICT self-efficacy 
has  received substantial scholarly attention, particularly for  its predictive power 
in shaping students’ engagement and performance in technology-rich environments 
(Bandura, 1997; Hatlevik et al., 2015).

ICT Self-Efficacy and CIL

ICT self-efficacy refers to an individual’s belief in their capability to perform spe-
cific technology-based tasks (Compeau & Higgins, 1995). Research consistently shows 
a positive correlation between ICT self-efficacy and students’ performance in digital read-
ing, information literacy, and complex problem-solving tasks (Hatlevik et al., 2015; Yu & 
Hu, 2022). In their multilevel analysis, Ove Edvard Hatlevik et al. (2015) demonstrated 
that students with higher ICT self-efficacy not only performed better on digital tasks 
but also employed more effective strategies for information gathering and evaluation. 
This aligns with findings that ICT self-efficacy mediates the relationship between socio-
economic status and digital competence, emphasising its role in overcoming structural 
barriers (Drossel et al., 2020). Furthermore, the effectiveness of ICT use is closely tied 
to students’ abilities in critical thinking, digital navigation, and problem-solving, which 
are enhanced by confident engagement with digital tools (Hatlevik et al., 2015).
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Gender Differences in ICT Self-Efficacy and CIL

The  literature documents persistent gender disparities in  both ICT self-efficacy 
and CIL outcomes. Male students consistently report higher levels of ICT confidence 
and  interest in  technology-intensive career paths, which in  turn positively affects 
their performance in CIL assessments (Tømte & Hatlevik, 2011; Vekiri & Chronaki, 
2008). These differences are not solely biological but are shaped by socio-cultural 
expectations, educational experiences, and pedagogical influences, with male students 
often benefiting from greater encouragement in technical domains (Vekiri & Chronaki, 
2008). Conversely, female students tend to undervalue their digital abilities, often due 
to internalised stereotypes and lower exposure to technology-rich environments (Kim & 
Kim, 2022). This is particularly evident in digital reading, where female students’ lower 
performance is significantly linked to reduced ICT self-efficacy (Tømte & Hatlevik, 
2011; Yu & Hu, 2022).

Several studies emphasise the importance of early and equitable exposure to digital 
learning tools in narrowing gender gaps. For instance, Cathrine Tømte and Ove Hatlevik 
(2011) found that when access to  ICT was balanced and embedded within  instruc-
tional practices, gender-based disparities in self-efficacy were significantly diminished. 
Moreover, access to  social and cultural capital plays a critical role in  shaping ICT 
self-efficacy, influencing students’ confidence and engagement in digital environments 
(Bourdieu, 1986). Despite these findings, few studies have conducted longitudinal or 
comparative analyses to examine whether and how these gender dynamics evolve over 
time in response to changes in digital policy, curriculum, or technology access.

Insights from ICILS

The International Computer and Information Literacy Study (ICILS), conducted 
by the IEA, provides a valuable dataset for understanding students’ digital competen-
cies across multiple countries and  time points (Fraillon  et al., 2020). ICILS 2018 
data revealed that ICT self-efficacy was among the most significant predictors of CIL 
performance globally. Moreover, substantial gender differences in both self-efficacy 
and digital achievement were found across most participating countries (Drossel et al., 
2020). The notion of students as “digital natives” has been challenged by ICILS findings, 
which show that digital literacy requires explicit instruction and pedagogical support, 
rather than relying on assumed innate competence (Fraillon et al., 2020; Livingstone 
& Helsper, 2007). While the 2018 cycle provided important benchmarks, the newly 
released ICILS 2023 dataset offers a unique opportunity to revisit and compare these 
patterns to identify shifts in gender dynamics and the stability of predictive models.

Despite the growing body of literature, several gaps remain. First, few studies use 
comparative longitudinal analysis  to  explore how  gender-based predictors of  ICT 
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self-efficacy change over time. Most existing research either relies on single-time da-
tasets or focuses exclusively on one country or region (Livingstone & Helsper, 2007). 
Second, there is a lack of complex modeling techniques, such as multilevel structural 
equation modeling, that can simultaneously address individual and systemic factors 
influencing CIL. Third, while the mediating role of ICT self-efficacy has been explored, 
its interaction with cultural capital and resilience in shaping gender differences remains 
underexplored (Drossel et al., 2022). Fourth, its moderating effects, particularly by 
gender, remain theorised and under-tested in empirical research (Yu & Hu, 2022).

To  address these gaps, the  study conducts a  cross-cohort analysis  of  ICILS 2018 
and 2023, using gender-disaggregated data  to examine how the predictive relationship 
between ICT self-efficacy and CIL has changed over time. By incorporating cultural capi-
tal and resilience as contextual factors, it extends the theoretical framework to account 
for the socio-cultural dimensions of digital competence (Bourdieu, 1986; Drossel et al., 
2022). In doing so, the study updates the empirical evidence base and provides a broader 
understanding of how self-efficacy relates to digital learning across different contexts. Fur-
thermore, the use of comparative cross-national data and advanced statistical methods helps 
to clarify how gender, self-efficacy, and digital literacy intersect across educational systems.

Contribution to Literature

This study offers a comparative cross-national analysis of gender-based differences 
in ICT self-efficacy and their predictive effects on computer and information literacy 
(CIL). Unlike prior research that typically focuses on single-country data or a single 
year, this study uses ICILS 2018 and 2023 datasets from 13 countries to highlight tem-
poral and gendered trends. Methodologically, the study distinguishes between general 
and specialised ICT self-efficacy, providing a clear understanding of how different types 
of confidence relate to digital literacy. The findings advance the literature by showing 
that  specialised ICT self-efficacy was negatively associated with CIL performance 
in both cycles, with this negative association becoming more pronounced in 2023.

Methods

Research Model

A correlational survey model using secondary data analysis is employed in this study. 
The study examines how students’ general and specialised ICT self-efficacy (S_GENEFF 
and S_SPECEFF) predict their computer and information literacy (CIL) scores in ICILS 
2018 and 2023, with a focus on gender differences. The analysis addresses both gender-based 
variations and changes between the two assessment years are focused on in the analysis.
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Dataset and Participants

Data  from the  International Computer and  Information Literacy Study (ICILS), 
conducted by the International Association for the Evaluation of Educational Achieve-
ment (IEA) in 2018 and 2023, were used in  this  study. Countries that participated 
in  both years and  for  which data  access was  granted are included in  the  analysis: 
Chile, Denmark, Finland, France, Germany, North Rhine-Westphalia (NRW), Italy, 
Kazakhstan, Korea, Luxembourg, Portugal, USA, and Uruguay. The analysis focuses 
on eighth-grade students and is conducted separately for girls and boys.

The dependent variable is students’ computer and information literacy (CIL) score, 
represented by the five plausible values provided by ICILS. Two independent variables 
are included: S_GENEFF (ICT self-efficacy in general applications) and S_SPECEFF 
(ICT self-efficacy in specialised applications), both derived from student questionnaires 
administered in 2018 and 2023.

Data Analysis and Tools

The study employed three main statistical methods: (a) Descriptive statistics and in-
dependent samples t-tests to assess gender differences and year-over-year changes, 
with effect sizes measured by Cohen’s d; (b) Multiple linear regressions conducted 
separately by gender for 2018 and 2023, evaluating how S_GENEFF and S_SPECEFF 
predict CIL scores using β coefficients, t-values, and R²; (c) Change analysis over time 
using effect sizes to assess significance.

All analyses were conducted in R, accounting for ICILS’s complex sampling design 
using the intsvy, dplyr, and survey packages. The International Database Analyzer (IDB 
Analyzer) developed by IEA was also used to automatically incorporate sample weights 
and plausible values. Weighted analysis techniques were applied to minimise variance error. 
Five plausible values served as dependent variables, and self-efficacy scores (S_GENEFF 
and S_SPECEFF) were included as predictors. Gender-based analyses were conducted sep-
arately, and caution was taken when interpreting self-reported data due to potential biases.

Findings

This research addresses four research questions. The first question examines gender 
differences in S_GENEFF and S_SPECEFF between 2018 and 2023. The detailed 
results, including means, standard deviations, t-test values, and effect sizes by gender, 
are presented in Appendix (Table A1).

In 2018, countries showing significant gender differences in the S_GENEFF dimen-
sion mostly displayed a ‘no effect’ level in effect size. However, for the S_SPECEFF 
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dimension, many countries showed statistically significant gender differences at ‘small’ 
or ‘intermediate’ effect levels. By 2023, while some countries still showed signific-
ant differences in the S_GENEFF dimension, the effect size remained predominantly 
at the ‘no effect’ level. The S_SPECEFF dimension continued to show notable differ-
ences, particularly in countries like Denmark, Finland, Germany, and Luxembourg, 
where ‘small’ or ‘intermediate’ effect levels persisted.

In both years, boys’ mean scores are significantly higher than girls’ scores in the S_
SPECEFF factor. The gap reaches “intermediate” or “large” effect levels in several 
countries during 2018, particularly in Denmark (d=0.932), Finland (d=0.558), Germany 
(d=0.641), and North-Rhine Westphalia (d=0.639). While this gender difference de-
creased by 2023, it remains statistically significant.

The 2023 data show that the differences between boys and girls in the S_GENEFF dimen-
sion have generally decreased or remained stable. However, in several countries, notably 
Denmark, Germany, and France, the gap favouring boys may have widened. While differ-
ences in the S_SPECEFF dimension have diminished, they still significantly favour boys.

Several countries show  notable results in  gender differences. In  Denmark, 
the S_SPECEFF dimension showed a very high difference in 2018 (d=0.932), which 
decreased to a small effect (d=0.49) by 2023. While boys’ self-efficacy levels remained 
consistently higher than girls’, the gap narrowed over time. Finland maintained a signi-
ficant boy advantage in S_SPECEFF across both years (2018: d=0.558; 2023: d=0.472). 
For S_GENEFF, a small but significant difference emerged in 2023 (d=0.16). France 
showed patterns similar to Finland in S_SPECEFF, with stable, small-effect differ-
ences favouring boys in both years. In Germany, the boy advantage in S_SPECEFF 
decreased from intermediate (d=0.641) in  2018 to  small effect (d=0.387) in  2023, 
while S_GENEFF showed significant but negligible differences favouring boys. 
Kazakhstan demonstrated statistically significant differences in S_GENEFF in both 
years, though Cohen’s d values indicate minimal practical impact. However, the gender 
difference in S_SPECEFF, while significant in 2018 (d=0.096), became non-significant 
by 2023, suggesting a narrowing of the gap in specialised applications. Notably, Italy 
showed an  increase in  the  S_SPECEFF gender gap, rising from d=0.319 in  2018 
to d=0.451 in 2023, one of the few countries where the boy advantage in specialised 
applications widened rather than narrowed. The Republic of Korea maintained small-
effect differences favouring boys in S_GENEFF throughout 2018 and 2023, while 
in S_SPECEFF, a significant difference in 2018 became non-significant by 2023.

Gender differences in ICT self-efficacy remain evident across countries, though their 
effect size remains small in most countries. These differences are more pronounced 
in  specific applications (S_SPECEFF) compared to general efficacy (S_GENEFF). 
While the 2023 data indicate a reduction in these disparities across many countries, 
boys maintain higher ICT self-efficacy in specific applications than girls.

The  second research question  examines whether there are changes between S_
GENEFF and S_SPECEFF during 2018–2023, and whether these changes vary by 
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gender. Table 2 presents the results. The detailed results, including means, standard 
deviations, t-test values, and effect sizes by gender and year, are presented in Appendix 
(Table A2).

This study analysed gender-based changes in students’ ICT self-efficacy levels using 
ICILS data from 2018 and 2023. The analysis focused on two dimensions: ICT self-
efficacy for general applications (S_GENEFF) and self-efficacy for specific applica-
tions (S_SPECEFF). The results showed that both boys and girls experienced changes 
in these dimensions over the study period.

Analysis of the S_GENEFF dimension shows that scores changed for both genders 
in 2023, though the direction varied by country. Boys in Denmark, Finland, Portugal, 
and Chile showed lower average scores compared to 2018, with Cohen’s d values rang-
ing from 0.15 to 0.27, generally at the “No Effect” level. Conversely, boys in France 
(d=0.27), Germany (d=0.18), North Rhine-Westphalia (d=0.26), Italy (d=0.16), and Ka-
zakhstan (d=0.13) showed increases in S_GENEFF scores between 2018 and 2023. 
Girls, however, experienced more notable decreases in several countries. In Denmark 
(d=0.44), Finland  (d=0.46), Korea  (d=0.25), France (d=0.23), Portugal (d=0.22), 
and  the USA (d=0.27), the decreases reached the “Small Effect” level. In contrast, 
girls in North Rhine-Westphalia (d=0.24), Germany (d=0.14), Italy (d=0.08), and Ka-
zakhstan (d=0.16) showed increases in S_GENEFF scores. This indicates that girls’ 
ICT self-efficacy perceptions in general applications have shown mixed patterns across 
countries, with notable declines in some and increases in others.

The S_SPECEFF dimension findings reveal a  striking trend: boys’ self-efficacy 
levels in specialized It applications have significantly decreased across many countries. 
These decreases reached “Small Effect” levels in Denmark (d=0.37), Finland (d=0.21), 
Germany (d=0.29), North Rhine-Westphalia  (d=0.25), Chile (d=0.21), and  Uru-
guay (d=0.26). Additionally, boys in  Kazakhstan  (d=0.18), Luxembourg (d=0.18), 
Italy (d=0.13), Portugal (d=0.12), and  the  USA  (d=0.13) also showed decreases 
in S_SPECEFF, though at the “No Effect” level. This decline suggests a weakening 
of boys’ traditionally high competencies in specialised applications over time.

Changes in the S_SPECEFF dimension have generally been more limited for girls, 
though some countries showed notable results. Significant decreases were recorded 
in  Finland  (d=0.20), and  Uruguay (d=0.19). Notably, Korea  showed a  significant 
increase in  girls’ S_SPECEFF scores (d=0.19, Small Effect), indicating that  girls’ 
confidence in  specialised applications actually improved between 2018 and  2023 
in this country. Additionally, Luxembourg (d=0.11) and the USA (d=0.12) also showed 
modest decreases at the “No Effect” level. In other countries, girls’ scores either re-
mained stable or showed minimal changes.

Analyzing these findings collectively shows that gender-based differences in ICT 
self-efficacy perceptions have generally declined over the years. While boys showed 
consistent decreases in S_SPECEFF across most countries, their S_GENEFF scores 
increased in several countries, notably France, Germany, and North Rhine-Westphalia. 
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Girls’ scores showed mixed patterns: notable S_GENEFF decreases in  Denmark, 
Finland, and Korea, but increases in France, Germany, and North Rhine-Westphalia. 
Korea  stands out as  the  only country where girls’ S_SPECEFF scores increased 
significantly between 2018 and 2023. Girls’ scores have also decreased significantly 
in some countries. This trend suggests both a narrowing gender gap and an overall shift 
in the distribution of technology self-efficacy patterns across countries and genders.

These findings suggest that information technology education policies need redesign 
to better support students of all genders. Building competence with complex applica-
tions is essential for fostering student confidence and developing lasting digital skills.

The third research question examines how S_GENEFF and S_SPECEFF indepen-
dently predict CIL achievement for  boys and  how  these predictions vary between 
genders. The detailed regression results for boys in 2018 and 2023, including β coef-
ficients, t-values, and explained variance (R²), are presented in Appendix (Table A3).

Regression  analyses examined two predictors of  boys’ Computer and  Informa-
tion Literacy (CIL) scores: “general ICT self-efficacy (S_GENEFF)” and “specialised 
ICT self-efficacy (S_SPECEFF)” for 2018 and 2023. The analyses showed that S_
GENEFF had positive effects on CIL scores in both years, while S_SPECEFF had 
significant negative effects. The strength and pattern of these effects varied notably 
across countries over time.

In 2018, S_GENEFF was a positive and significant predictor across all countries. 
Korea showed the highest β coefficient (β=0.57), followed by Finland (β=0.52), Ka-
zakhstan (β=0.50), and Italy (β=0.46), indicating that boys’ general ICT self-efficacy 
strongly influenced their computer and information literacy. By 2023, while this ef-
fect largely persisted, some countries saw decreases in β coefficients; Korea declined 
to β=0.41 and Finland to 0.42. Conversely, the relationship strengthened in Portugal 
(β=0.48), USA (β=0.49), and North Rhine-Westphalia (β=0.46). These results confirm 
that digital competence remains a fundamental skill for boys’ CIL performance.

S_SPECEFF showed a negative and significant correlation with CIL scores through-
out both years. In 2018, this negative relationship was strongest in Portugal (β=-0.35), 
Uruguay (β=-0.29), and Kazakhstan (β=-0.21). By 2023, the effect intensified in some 
regions, particularly in Kazakhstan (β=-0.40) and the USA (β=-0.30), while France, 
Germany, and North Rhine-Westphalia maintained minimal negative effects. This pat-
tern suggests that increased technical competence might lead to negative outcomes like 
overconfidence, automation dependence, or distraction among some students.

The  model’s explanatory power varied by country. In  2018, Korea  (R²=0.23), 
Finland (R²=0.20), Portugal (R²=0.18), Uruguay (R²=0.18), and  the USA (R²=0.17) 
showed the highest explained variance. By 2023, some countries experienced decreased 
variance, notably Korea, dropping to R²=0.09, suggesting that CIL influencing factors 
have become more diverse over time.

In conclusion, S_GENEFF’s positive effect on boys’ CIL largely persisted from 
2018 to  2023, though its strength varied across countries. S_SPECEFF’s negative 
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effect continued in most countries, intensifying in some cases. These findings highlight 
that digital competency’s impact varies by type, emphasizing the importance of not just 
possessing digital skills but using them effectively and mindfully.

The fourth research question examines how S_GENEFF and S_SPECEFF indepen-
dently predict CIL achievement for girls and how these predictions compare to those 
observed for boys. The detailed regression results for girls in 2018 and 2023, includ-
ing β coefficients, t-values, and explained variance (R²), are presented in Appendix 
(Table A4).

Regression analyses were conducted to examine the effects of two variables on girls’ 
computer and  information  literacy (CIL) scores: S_GENEFF (ICT self-efficacy 
for general tasks) and S_SPECEFF (ICT self-efficacy for specific tasks) from 2018 
and 2023. The findings showed that S_GENEFF positively predicted CIL scores while 
S_SPECEFF negatively predicted them in both years.

The  2018 data  revealed S_GENEFF as  a  strong predictor of  CIL scores across 
all countries. Korea showed the highest β coefficient (β=0.50), followed by Kazakh-
stan (β=0.47), Italy (β=0.45), and Uruguay (β=0.43). These results highlight how girls’ 
self-efficacy in general ICT skills significantly influences their computer and informa-
tion literacy. By 2023, though β coefficients slightly decreased overall in most coun-
tries, S_GENEFF’s effect persisted and even strengthened in some cases. The highest 
predictors in 2023 were the USA (β=0.46), Chile and Portugal (both β=0.44), and Ko-
rea (β=0.42). These values confirm that general ICT self-efficacy maintained its positive 
influence on CIL over time.

S_SPECEFF consistently showed negative predictions for  CIL scores across 
both years. In 2018, this effect was notable in Uruguay (β=-0.28), Chile (β=-0.25), 
Finland (β=-0.23), and Italy and Kazakhstan (both β=-0.21). The negative effect in-
tensified markedly in  most countries by 2023, with the  strongest effects observed 
in  the  USA  (β=-0.35), Chile (β=-0.34), Finland  (β=-0.33), and  Portugal (β=-0.30). 
Kazakhstan (β=-0.29) and Denmark (β=-0.25) also showed notable intensification (β=-
0.25). Notably, Italy (β=-0.18) and Uruguay (β=-0.16) were the only countries where 
the negative effect did not intensify, in fact, it weakened. This trend suggests that over-
confidence or perceived competence in complex digital technologies might hamper 
actual performance.

The model’s explanatory power (R²) showed variation across countries in both years. 
The 2018 models explained the most variance in Korea (R²=0.21), Uruguay (R²=0.18), 
Italy (R²=0.17), and the USA (R²=0.16). By 2023, the pattern shifted considerably: Portu-
gal rose to the highest explanatory power (R²=0.14), followed by Chile (R²=0.13), while 
Korea dropped to R²=0.11 and Finland remained at R²=0.11. Notably, Uruguay showed 
a sharp decline (R²=0.02) and the USA also decreased substantially (R²=0.03) suggesting 
that the predictors explain considerably less variance in these countries in 2023.

In conclusion, S_GENEFF remains the strongest positive predictor of girls’ CIL 
scores, maintaining its influence across both years. Notably, S_SPECEFF’s negative 
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impact grew stronger and more widespread by 2023 in 11 out of 13 countries. However, 
Italy and Uruguay were notable exceptions, showing a weakening of  this negative 
association, which may reflect country-specific educational or cultural factors influenc-
ing how girls relate specialised application skills to broader computer literacy. These 
findings demonstrate that success depends not just on technology access and general 
competency, but also on the quality and practical application of these skills. Educational 
policies should focus on  building girls’ self-efficacy while ensuring it’s grounded 
in solid knowledge and effective strategies.

Discussion

Gender differences in ICT self-efficacy and their relationship to computer and in-
formation literacy (CIL) among secondary school students reveal important patterns 
with implications for education. Drawing on large-scale assessments, including ICILS 
2018 and 2023, the discussion synthesises findings across six themes: the roles of gen-
eral and specialised ICT self-efficacy, gender differences, environmental influences, 
intervention effectiveness, and longitudinal patterns, and implications for policy incor-
porating cultural and societal perspectives on digital competence as a form of capital 
and social reproduction (Lesková et al., 2023).

Predictive Roles of General and Specialised ICT Self-Efficacy

General ICT self-efficacy (S_GENEFF) consistently predicts higher CIL scores 
across countries and genders, confirming its fundamental role in digital competence. 
Sun-Kyoung Kim and Hyun-Kyung Kim (2022) and Hangyan Yu and Jie Hu (2022), 
using ICILS and PISA data, show that students confident in basic ICT tasks such as soft-
ware use and information retrieval perform better in literacy assessments. This aligns 
with the conceptual link between confidence in routine digital tasks and the ability 
to demonstrate information literacy and digital problem-solving skills, as supported by 
Deborah Compeau and Christopher Higgins (1995) and Hatlevik et al. (2015). From 
a sociocultural perspective, digital confidence can be interpreted as a form of “digital 
cultural capital,” where students’ social backgrounds and cultural access to technology 
shape their perceived competence (Lesková et al., 2023).

Conversely, specialised ICT self-efficacy (S_SPECEFF), defined as  confidence 
in advanced tasks such as programming or database management, negatively predicts 
CIL scores, with a stronger effect in the 2023 ICILS data. This counterintuitive finding 
may reflect overconfidence, curriculum misalignment, or limitations in the S_SPECEFF 
measurement scale, which may not fully capture the practical skills assessed in CIL 
(Campos & Scherer, 2024). Eveline Gebhardt et al. (2019) noted that male students’ 
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elevated self-efficacy in  advanced tasks often failed to  translate into  superior CIL 
performance, potentially due to  superficial engagement with complex technologies 
(Miklyaeva, 2021). This discrepancy might mirror symbolic imbalances in technologi-
cal habitus, where perceived confidence in “elite” ICT skills is socially valorised yet 
not matched by pedagogical grounding (Mazur et al., 2025).

These contrasting roles of general and specialised self-efficacy highlight the need 
to  align confidence with actual competence. Educational interventions should de-
velop authentic specialized skills while maintaining broad confidence in general ICT 
tasks, a  balanced approach that  prepares students for  the  complexities of  a  digital 
world. This balance may also support more equitable participation in technology use 
and digital learning environments (Ortiz Cobo & Jeri Levano, 2023).

Gender Differences in ICT Self-Efficacy and Literacy

The reviewed studies consistently show distinct gender patterns in ICT self-efficacy: 
males report higher confidence in advanced tasks, while females often show greater 
self-efficacy in basic or communicative tasks. Gebhardt et al. (2019) documented a 0.5 
standard deviation  gap favouring males in  advanced tasks, compared to  a  0.1 gap 
in basic tasks where females sometimes excelled. Similarly, Meng-Jung Tsai and Chin-
Chung Tsai (2010) found females performed better in communicative Internet self-
efficacy, while males led in exploratory tasks. This pattern extends to digital read-
ing performance, where male students often outperform females due to higher ICT 
self-efficacy, mediated by socio-cultural expectations (Tømte & Hatlevik, 2011; Yu & 
Hu, 2022). These gendered perceptions of technological skill are socially constructed 
through cultural narratives that frame ICT as a masculine domain (Lesková et al., 2023).

The 2023 ICILS data indicate a narrowing of gender gaps in self-efficacy. This im-
provement may stem from increased access to technology and targeted interventions, 
such as laptop programs (Schaumburg, 2001) and programming workshops (Gunbatar 
& Karalar, 2018). The narrowing gap, especially in Denmark, Finland, and Germany, 
suggests systemic policy effects (Caeli et al., 2025). However, persistent gaps in spe-
cialised tasks suggest that entrenched stereotypes and differential encouragement such 
as  parents favouring boys in  ICT (Nelson, 2011) remain  influential. These results 
reinforce calls to deconstruct cultural scripts associating technological expertise with 
male identity (Mazur et al., 2025).

The relationship between self-efficacy and performance reveals intriguing gender 
nuances. Though males report higher confidence, it doesn’t always align with stronger 
performance. Gnambs (2021) observed that gender differences favouring boys in ICT 
literacy emerge by age 18, despite earlier confidence gaps. This suggests that confi-
dence–competence alignment evolves over time and may be mediated by socialisa-
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tion processes; female students might undervalue their abilities due to cultural modesty 
norms or lack of recognition for their technical identity (Kildė, 2023).

Environmental Influences on Gender Differences

Environmental factors significantly shape gender differences in ICT self-efficacy 
and literacy. School technology integration helps reduce gender gaps through equitable 
digital access (Schaumburg, 2001). Laptop programmes particularly benefit female stu-
dents, demonstrating how consistent technology exposure can address access-based dis-
parities. Digital engagement also reflects cultural capital transmission within families 
and  local communities, as  research indicates connections between home culture 
and technology participation (Lesková et al., 2023).

Home technology access also matters. Mathew Nelson (2011) shows early computer 
ownership impacts self-efficacy; access disparities can widen gender gaps, particularly 
in contexts where economic or cultural constraints limit girls’ access outside school. 
In this light, digital inequality becomes both a social and symbolic phenomenon, a mir-
ror of deeper structural inequalities (Ortiz Cobo & Jeri Levano, 2023).

National cultural contexts shape these dynamics. Yu and  Hu (2022) and  Chen 
(2023) reveal variation: Estonian females lag in self-efficacy, while in Turkey compu-
tational thinking self-efficacy shows no significant gender difference (Ibili & Günbatar, 
2020). The decline in girls’ general self-efficacy in Denmark and Finland between 
2018 and 2023 suggests that access alone is insufficient without attention to identity, 
motivation, and cultural narratives (Caeli et al., 2025). Thus, it is important to consider 
how educational systems may reinforce differences in students’ access to and confi-
dence in digital learning opportunities (Lesková et al., 2023).

Teachers’ and  parents’ roles are critical. Teacher ICT self-efficacy is  positively 
linked to student information literacy (Chen, 2023). Yet, parental favouritism toward 
boys in ICT (Nelson, 2011) perpetuates stereotypes. Teachers’ expectations may un-
consciously encode cultural habitus that reinforces inequality (Kildė, 2023).

Effectiveness of Interventions

Evidence shows that targeted interventions can effectively address gender differences 
in ICT self-efficacy and literacy. Laptop programmes (Schaumburg, 2001) and pro-
gramming workshops (Gunbatar & Karalar, 2018) successfully narrow gender gaps 
through hands-on experience. Notably, Mustafa Serkan Gunbatar and Halit Karalar’s 
(2018) mBlock programming intervention eliminated initial gender-based self-efficacy 
differences, showing how  targeted skill-building can  equalise confidence. Cultural 
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contextualisation of these interventions, embedding digital learning in collaborative, 
identity-affirming contexts, can further enhance equity (Lesková et al., 2023).

Gender-specific programmes show  particular promise. ICT training workshops 
for  female students in  Hong Kong (Tam et al., 2020) effectively build confidence 
in supportive environments. Similarly, integrated approaches like the CCERS STEM + 
C Program (Birney & McNamara, 2023) build female technological confidence by plac-
ing ICT within broader learning contexts. Structured opportunities for girls to reflect 
on their digital competencies, as suggested by Albert Bandura’s (1997) social cognitive 
theory, can bridge the confidence gap by fostering interest and identity alignment with 
technology (Yu & Hu, 2022).

Classroom interventions incorporating coding and  It  training, as  studied by 
Tuba Taşdöndüren and Agah Tuğrul Korucu (2022), demonstrate curriculum design’s 
importance. These programmes enhance self-efficacy and  provide practical ICT 
experience, helping counter stereotypes and  build lasting competence. However, 
the  limited research on  long-term effectiveness creates uncertainty about sustained 
benefits. Future studies should examine whether these improvements persist throughout 
students’ education.

Longitudinal Patterns and Grade-Level Variations

Though longitudinal studies are scarce, available evidence reveals important trends 
in gender differences over time. Gnambs (2021) found that while ICT confidence gaps 
at  age 15 remained stable, literacy differences favouring boys emerged by age 18. 
This suggests that early confidence predicts engagement, but skill development may 
diverge later due to varying opportunities and social pressures. The overall decline 
in both self-efficacy dimensions between 2018 and 2023, particularly among boys, 
may reflect broader challenges in sustaining digital confidence amid evolving techno-
logies (Caeli et al., 2025). Such generational trends can also be read through the lens 
of  cultural adaptation, where shifting technologies require continuous reconstruc-
tion of digital identities and literacies.

Grade levels show distinct patterns. Birney and McNamara (2023) found higher 
self-efficacy among 9th-grade females compared to older students, suggesting con-
fidence may decline through high school. This aligns with observations that female 
self-efficacy peaks early in secondary education but decreases with increased task com-
plexity, reduced support, or internalized stereotypes. Jennifer Ashlock, Miodrag Stojnic 
and Zeynep Tufekci (2022) identified significant gender gaps in secondary school (6th 
to 8th grade), indicating early emerging disparities that persist without intervention.

Task complexity interacts significantly with grade progression. Gebhardt et al. 
(2019) observed that  8th-grade females showed higher self-efficacy in  basic tasks 
while males led in advanced tasks, a pattern that may intensify as curricula become 
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more technical. These findings highlight the need for age-appropriate interventions 
that help female students maintain confidence while tackling increasingly challenging 
ICT applications. Incorporating sociotechnical aspects of computing, as Randy Con-
nolly (2020) suggests, can empower students to understand digital systems’ societal 
impacts, enhancing engagement across genders.

Gender stereotypes persist despite increased school technology use, as  Cussó-
Calabuig et al. (2018) noted. Boys continue receiving favourable treatment in computer 
anxiety and self-efficacy measures, showing the enduring influence of cultural factors. 
Addressing these patterns requires combining educational interventions with broader 
efforts to challenge technology-related gender norms.

Implications for Educational Policy and Practice

These findings carry important implications for educational policy and practice. 
First, general ICT self-efficacy’s strong predictive role suggests prioritising founda-
tional digital skills in curricula to build student confidence. This requires early tech-
nology exposure, as Nelson (2011) support, and enhanced teacher ICT training Chen 
(2023). Policies should also aim to cultivate “digital cultural capital” across genders, 
ensuring that technology use is embedded in inclusive, participatory learning cultures 
(Lesková et al., 2023).

Second, specialised self-efficacy’s negative predictive effect highlights the need 
to align confidence with competence in advanced tasks. Curricula should feature hands-
on, project-based learning that applies technical skills to real-world situations, reducing 
overconfidence risks. Programming workshops like those in Gunbatar and Karalar’s 
(2018) study provide effective models.

Third, gender-specific interventions like ICT training for female students (Tam et 
al., 2020) should expand to address specialised task confidence gaps. These efforts 
should include stereotype-challenging initiatives, such as highlighting female techno-
logy leaders and role models. Parent and teacher support (Chen, 2023; Nelson, 2011), 
remains crucial for  equitable engagement. Teacher training on  gender-responsive 
digital pedagogy (Cho & Huang, 2024) can mitigate biases and foster inclusive digital 
learning environments.

Finally, closing gender gaps requires equitable technological access in  schools 
and homes. Policymakers should support initiatives like laptop programmes (Schaum-
burg, 2001) and ensure adequate digital infrastructure in underserved areas, as studied 
in South Pakistan (Majeed & Ahmad, 2024). Curricular integration of ICT across dis-
ciplines, as recommended by Diego Campos and Ronny Scherer (2024), can normalise 
advanced tasks and  reduce gendered perceptions of  technology. Broader initiatives 
that frame technology as a tool for global citizenship and intercultural understanding 
can further strengthen cross-cultural educational equity (Mazur et al, 2025).
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Conclusions

This study examined the predictive dynamics of students’ ICT self-efficacy, both general 
(S_GENEFF) and specialised (S_SPECEFF), on their computer and information literacy 
(CIL) scores using ICILS 2018 and 2023 data. Findings consistently showed that general 
ICT self-efficacy positively predicted CIL scores across both genders and years, affirming 
its central role in digital competence. Conversely, specialised ICT self-efficacy negatively 
predicted CIL scores, with stronger negative effects in 2023, suggesting a potential mis-
match between perceived and actual competence in advanced digital tasks.

Gender-based analyses revealed that boys consistently reported higher S_SPECEFF 
scores, with effect sizes in 2018 that generally declined by 2023, indicating a narrowing 
gender gap. However, girls’ self-efficacy scores, particularly in general applications, 
also declined in several countries, highlighting a broader decrease in digital confidence 
over time. The negative predictive effect of S_SPECEFF on girls’ CIL scores intensi-
fied in most countries by 2023, though country-level patterns varied: while the effect 
strengthened in the majority of countries, Italy and Uruguay showed the opposite trend, 
with the negative association weakening over time. Despite these declines, general 
self-efficacy remained a positive predictor of CIL for both genders.

Overall, the results suggest that while gender disparities in ICT self-efficacy are 
gradually diminishing in terms of the gender gap in S_SPECEFF scores, overall student 
confidence in digital skills appears to be weakening. Notably, the negative relationship 
between specialised self-efficacy and CIL performance became more pronounced by 
2023, suggesting that the misalignment between perceived and actual digital compe-
tence may be deepening, particularly for girls in most countries. Educational efforts 
should therefore focus on strengthening both general and specialized ICT competen-
cies, ensuring that  self-efficacy aligns with demonstrated skills, and  supporting all 
students in becoming confident, capable participants in an increasingly digital world.

Limitations and Future Research

Despite the  use of  cross-national data, this  study has  several limitations. First, 
the  self-efficacy measures used in  ICILS may not fully capture the  socio-affective 
and identity-related dimensions of technological confidence. Second, the cross-sec-
tional design limits the ability to establish causal relationships between self-efficacy 
and performance across time.

Future studies should adopt longitudinal and mixed-methods approaches to bet-
ter understand  how  self-efficacy evolves with experience and  exposure to  techno-
logy. Qualitative and  comparative research could further explore how  educational 
environments, teaching practices, and  access to  digital resources shape students’ 
confidence and competence across different contexts.

The Journal of Education Culture and Society №1_2026 145



Use of Artificial Intelligence Tools

The authors acknowledge the use of OpenAI ChatGPT for  translation, language 
editing, and proofreading purposes only. The use of generative AI did not involve 
data analysis, interpretation of results, or generation of original scientific content. All 
intellectual responsibility for the manuscript remains with the authors.

REFERENCES
Ashlock, J., Stojnic, M., & Tufekci, Z. (2022). Gender differences in academic efficacy across
STEM fields. Sociological Perspectives, 65(3), 555–579. https://doi.org/10.1177/07311214211028617
Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman.
Birney, L., & McNamara, D. M. (2023). The effect of the CCERS STEM+ C Project on information tech-

nology efficacy in terms of gender and grade level. Journal of Curriculum and Teaching, 12(3), 81–90. 
https://doi.org/10.5430/jct.v12n3p81

Bostan, L. (2014). A  research on  electrics-electronics technology department students’ computer-using 
self-sufficiency perceptions in occupational and technical schools [Unpublished master’s thesis]. İstanbul 
Aydin University.

Bourdieu, P. (1986). The forms of capital. In J. G. Richardson (Ed.), Handbook of  theory and research 
for the sociology of education (pp. 241–258). Greenwood Press.

Caeli, E. N., Caviglia, F., & Bundsgaard, J. (2025). ICT use, self-efficacy, and the future of eighth-grade 
students: A qualitative study of gender differences. TechTrends, 69, 233–243. https://doi.org/10.1007/
s11528-024-01017-1

Campos, D. G., & Scherer, R. (2024). Digital gender gaps in students’ knowledge, attitudes and skills: An in-
tegrative data analysis across 32 countries. Education and Information Technologies, 29(1), 655–693. 
https://doi.org/10.1007/s10639-023-12272-9

Chen, X. (2023). The impact of perceived teacher It use on information literacy among Chinese secondary 
school students. International Journal of Learning and Teaching, 9(4), 381–390. https://doi.org/10.18178/
ijlt.9.4.381-390

Chen, X., & Hu, J. (2020). Antecedents of  adolescent students’ ICT self-efficacy: The  ICT dataset. 
Data in Brief, 33, Article 106437. https://doi.org/10.1016/j.dib.2020.106437

Cho, N., & Huang, C. (2024). Understanding teacher ICT usage: Insights from ICILS 2018
Korea  data. Social Sciences & Humanities Open, 10, Article 101120. https://doi.org/10.1016/j.ssa-

ho.2024.101120
Compeau, D. R., & Higgins, C. A. (1995). Computer self-efficacy: Development of a measure and initial 

test. MIs Quarterly, 19(2), 189–211. https://doi.org/10.2307/249688
Connolly, R. (2020). Why computing belongs within the social sciences. Communications of the ACM, 63(8), 

54–59. https://doi.org/10.1145/3383444
Cussó-Calabuig, R., Farran, X. C., & Bosch-Capblanch, X. (2018). Effects of  intensive use of com-

puters in  secondary school on  gender differences in  attitudes towards ICT: A  systematic review. 
Education and Information Technologies, 23, 2111–2139. https://doi.org/10.1007/s10639-018-9706-6

Drossel, K., Eickelmann, B., & Vennemann, M. (2020). Schools overcoming the digital divide: In depth 
analyses towards organizational resilience in the computer and information literacy domain. Large-Scale 
Assessments in Education, 8, Article 9. https://doi.org/10.1186/s40536-020-00087-w

Drossel, K., Eickelmann, B., Vennemann, M., & Fröhlich, N. (2022, August). Fostering
Students’ Resilience. Analyses Towards Factors of  Individual Resilience in  the  Computer and  Infor-

mation  Literacy Domain. In T. Saito  & T. Kakeshita  (Eds.), IFIP World Conference on  Computers 
in Education (pp. 39–50). Springer Nature Switzerland.

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How

Ethics146



knowledge, confidence, beliefs, and culture intersect. Journal of Research on Technology in Education, 
42(3), 255–284. https://doi.org/10.1080/15391523.2010.10782551

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Duckworth, D. (2020). Preparing for life in a digital 
world: IEA international computer and information literacy study 2018 international report. Springer. 
https://doi.org/10.1007/978-3-030-38781-5

Gebhardt, E., Thomson, S., Ainley, J., & Hillman, K. (Eds). (2019). Gender differences in computer and infor-
mation literacy (IEA Research for Education, Vol. 8). Springer. https://doi.org/10.1007/978-3-030-26203-7

Gnambs, T. (2021). The development of gender differences in information and communication technology 
(ICT) literacy in middle adolescence. Computers in Human Behavior, 114, Article 106533. https://doi.
org/10.1016/j.chb.2020.106533

Gunbatar, M. S., & Karalar, H. (2018). Gender differences in middle school students’ attitudes and self-
efficacy perceptions towards mBlock programming. European Journal of Educational Research, 7(4), 
925–933. https://doi.org/10.12973/eu-jer.7.4.925

Hatlevik, O. E., Guðmundsdóttir, G. B., & Loi, M. (2015). Digital diversity among upper secondary 
students: A multilevel analysis of the relationship between cultural capital, self-efficacy, strategic use 
of information and digital competence. Computers & Education, 81, 345–353. https://doi.org/10.1016/j.
compedu.2014.10.019

Ibili, E., & Günbatar, M. S. (2020). Computational thinking skills self-efficacy perceptions in secondary 
education: A review of the effectiveness of the New Information Technology and Software Curriculum. 
Trakya Journal of Education, 10(2), 303–316. https://doi.org/10.24315/tred.620278

Kildė, L. (2023). ESL teachers’ approaches towards the  acceptance of  educational technology integra-
tion in non-formal education: A Case from Kenya. The Journal of Education, Culture, and Society, 14(1), 
634–649. https://doi.org/10.15503/jecs2023.1.634.649

Kim, S., & Kim, H. (2022). Ulinala junghagsaeng-ui ICTe daehan insig bunseog [Analysis of Korean middle 
school students’ perception of ICT: Focusing on ICILS 2018]. The Journal of Learner-Centered Cur-
riculum and Instruction, 22(16), 89–101. https://doi.org/10.22251/jlcci.2022.22.16.89

Lesková, A., Uličná, Z., Tkáčová, H., Leka, K., & Alvarez Mateo, D. (2023). Challenges and current issues 
of education in the era of digital and technological changes. Journal of Education Culture and Society, 
14(2), 319–327. https://doi.org/10.15503/jecs2023.2.319.327

Livingstone, S., & Helsper, E. (2007). Gradations in digital inclusion: Children, young people and the digital 
divide. New Media & Society, 9(4), 671–696. https://doi.org/10.1177/1461444807080335

Majeed, M. K., & Ahmad, T. B. T. (2024). The impact of digital literacy skills and ICT self-
efficacy on academic and functional skills at secondary Islamic school district Kotaddu South Pakistan. 

ExploreSearch, 1(3), 19–25. https://doi.org/10.62823/ExRe//01/03.11
Mazur, R., Walaszczyk, L., Apostolatu, R. C., & Beutner, M. (2025). Is STEM education gender neutral? 

An analysis of teachers’ perceptions of gender differences in five countries. Journal of Education Culture 
and Society, 16(2), 73–86. https://doi.org/10.15503/jecs2025.3.73.86

Miklyaeva, A. (2021). Pol’zovatel’skaya  uverennost’» kak faktor effektivnosti  onlayn-poiska  uchebnoy 
informatsii shkol’nikami [User confidence as a factor of efficiency of online search for educational in-
formation by schoolchildren]. Azimut of Scientific Research: Pedagogy and Psychology, 3(36), 354–358. 
https://doi.org/10.26140/anip-2021-1003-0089

Nelson, M. (2011). Attitudes and gender differences of high school seniors within one-to-one computing 
environments in South Dakota [Unpublished doctoral dissertation]. University of South Dakota.

OECD. (2021). 21st-century readers: Developing literacy skills in a digital world. OECD
Publishing. https://doi.org/10.1787/a83d84cb-en
Ortiz Cobo, M., & Jeri Levano, R. I. (2023). Gender digital divide in migratory contexts: The case of Pe-

ruvian migrant women in Italy and Spain. Journal of Education Culture and Society, 14(1), 575–596. 
https://doi.org/10.15503/jecs2023.1.575.596

Schaumburg, H. (2001, July 25-27). Fostering girls’ computer literacy through laptop learning: Can mobile 
computers help to  level out the  gender difference? [Conference presentation]. National Educational 
Computing Conference “Building on the Future”, Chicago, IL, United States.

Tam, H. L., Chan, A. Y. F., & Lai, O. L. H. (2020). Gender stereotyping and STEM education:
Girls’ empowerment through effective ICT training in Hong Kong. Children and Youth Services Review, 

119, Article 105624. https://doi.org/10.1016/j.childyouth.2020.105624

The Journal of Education Culture and Society №1_2026 147



Taşdöndüren, T., & Korucu, A. T. (2022). The effect of secondary school students’ perceptions of computing 
technologies and self-efficiency on attitudes towards coding. Journal of Learning and Teaching in Digital 
Age, 7(2), 200–209. https://doi.org/10.53850/joltida.1035448

Tømte, C., & Hatlevik, O. E. (2011). Gender-differences in self-efficacy ICT related to various ICT-user 
profiles in Finland and Norway. How do self-efficacy, gender and ICT-user profiles relate to findings from 
PISA 2006. Computers & Education, 57(1), 1416–1424. https://doi.org/10.1016/j.compedu.2010.12.011

Tsai, M. J., & Tsai, C. C. (2010). Junior high school students’ internet usage and  self-efficacy: A  re-
examination of the gender gap. Computers & Education, 54(4), 1182–1192. https://doi.org/10.1016/j.
compedu.2009.11.004

Vekiri, I., & Chronaki, A. (2008). Gender issues in technology use: Perceived social support, computer self-
efficacy and value beliefs, and computer use beyond school. Computers & Education, 51(3), 1392–1404. 
https://doi.org/10.1016/j.compedu.2008.01.003

Yu, H., & Hu, J. (2022). ICT self-efficacy and ICT interest mediate the gender differences in digital reading: 
A multilevel serial mediation analysis. International Journal of Emerging Technologies in Learning 
(iJET), 17(5), 211–225. https://doi.org/10.3991/ijet.v17i05.25691

Ethics148



The Journal of Education Culture and Society №1_2026 149



Ethics150



The Journal of Education Culture and Society №1_2026 151



Ethics152



The Journal of Education Culture and Society №1_2026 153



Ethics154



The Journal of Education Culture and Society №1_2026 155



Ethics156



The Journal of Education Culture and Society №1_2026 157



Ethics158


