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Objective: This study investigates the integration of computer science and information
technology (IT) education to enhance students’ media competence, a critical skill in an
era marked by rapid digitalization and widespread misinformation. Method:
Employing a mixed-methods approach, the research combines quantitative analysis of
student performance with qualitative data from classroom observations and interviews.
The study engaged both secondary and university-level students through a tailored
curriculum incorporating coding, data analysis, and media evaluation tasks, supported
by digital tools such as educational platforms, coding simulations, and media
annotation software. Results: The findings reveal a marked improvement in students’
critical assessment of digital content, source verification, and bias recognition. Students

ICT in education also demonstrated increased confidence in navigating digital environments and

applying computational thinking to media challenges, with collaborative learning and
engagement notably enhanced among diverse learners. Novelty: This study presents a
novel interdisciplinary framework that merges technical and critical thinking skills,
underscoring the potential of cross-curricular strategies to foster media literacy and
prepare students as informed digital citizens.

INTRODUCTION

In the contemporary digital age, the ability to access, evaluate, and produce media
content is a vital skill often referred to as media competence. It involves critical thinking,
ethical reasoning, and digital fluency. With the proliferation of online misinformation,
deep fakes, and algorithm-driven content personalization, media competence has
become a key educational imperative [1], [2].

Recent research emphasizes the importance of integrating computer science (CS)
and information technology (IT) education with media literacy instruction. This
interdisciplinary convergence enables learners not only to interpret media critically but
also to understand and manipulate the underlying technologies that drive digital content
delivery [3], [4]. For instance, learning how recommendation algorithms function can
improve students” awareness of echo chambers and information bubbles [5].

While traditional media literacy programs emphasize textual and visual analysis,
incorporating programming, data literacy, and algorithmic thinking enables students to
actively participate in the digital ecosystem [6], [7]. Scholars argue that such integration
transforms students from passive consumers into empowered creators and critics of
media [8].

Pedagogical approaches such as project-based learning and inquiry-driven
instruction have proven effective in interdisciplinary contexts. When students engage in
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projects that combine coding with media analysis —such as building a misinformation
detector — they demonstrate both technical skills and media awareness [9], [10].

Digital literacy frameworks also stress that competence today must include not
only tool usage but also understanding how information flows, how algorithms influence
perception, and how data is harvested [11], [12]. Thus, media competence in the digital
age requires both critical literacy and computational literacy.

Despite growing interest, education systems often lack structured
interdisciplinary models that effectively combine CS/IT with media education. Most
curricula remain fragmented, and empirical studies evaluating the outcomes of
integrated approaches are still limited [13], [14]. This study addresses that gap by
exploring a curriculum model where computer science serves as the foundation for
media literacy development.

By assessing student outcomes in such environments, this research contributes to
a better understanding of how digital pedagogy can foster informed, critical, and
responsible media engagement among youth [15].

RESEARCH METHOD

This study utilized a mixed-methods research design, combining both quantitative
and qualitative approaches to comprehensively assess how integrating CS and IT
enhances students’ media competence. This approach allowed for evaluating both
measurable improvements in students' skills and their lived experiences throughout the
intervention.

The intervention took place over a 16-week academic semester at two educational
institutions in urban Central Asia: one public secondary school and one university faculty
of education. A total of 94 participants were selected via purposive sampling, comprising
67 secondary students (ages 15-17) and 27 undergraduates (ages 18-22) from diverse
academic and digital backgrounds.

The interdisciplinary curriculum combined media literacy modules with CS
topics, with a focus on:

1. Search engine algorithms and ranking mechanisms (algorithmic transparency),

2. Misinformation detection via metadata and source tracing,

3. Hands-on coding projects using Scratch, Python, and browser-based fact-

checking tools.

Instruction was delivered in a blended learning format —60% face-to-face and 40%
online via an LMS. All instructors received preparatory training in digital pedagogy and
cross-disciplinary integration.

To ensure robust data collection and triangulation, the following tools were used:

Pre- and post-tests assessing digital/ media literacy and computational thinking
(based on standardized rubrics),

1. Student perception and engagement surveys,

2. Semi-structured interviews with a random sample of 15 students,

3. Classroom observations during project sessions,
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4. Reflective journals by students and instructors.

Quantitative data were analyzed using descriptive statistics, paired-sample t-tests,
and regression analysis to identify skill development and relevant correlations.
Qualitative data were processed using thematic analysis based on Braun and Clarke’s
coding methodology, revealing recurring patterns related to critical media use,
interdisciplinary engagement, and learner attitudes.

To ensure validity and reliability, instruments were adapted from global
frameworks such as UNESCO’s Media and Information Literacy indicators and ISTE
competency standards. The pre-post assessment tool demonstrated high internal
consistency (Cronbach’s a = 0.81).

Ethical approval was secured from participating institutions. All participants (and
guardians where applicable) gave informed consent. Confidentiality and anonymity
were strictly maintained, and participation was voluntary.

RESULTS AND DISCUSSION

Recent educational reforms worldwide demonstrate that combining computer
science (CS) and media literacy significantly enhances learners' digital awareness, critical
thinking, and interaction with digital content. These interdisciplinary initiatives yield
both cognitive and behavioral improvements across diverse educational contexts.

For example, Finland’s national media literacy curriculum integrates algorithm
auditing into secondary school lessons. Students analyzed how Instagram prioritizes
content, revealing implicit gender bias in advertising. As a result, 90% of participating
students achieved proficiency in media analysis [1]. South Korea’s “Coding for Media
Literacy” program linked programming with digital source verification and resulted in a
40% decrease in fake news sharing among high school students. In Canada, the Digital
Citizenship Program emphasized content creation and fact-checking, leading to a 75%
improvement in the reliability of shared media (see Table 1).

Table 1. Global Initiatives Integrating CS/IT and Media Competence
Country Initiative Outcome

Finland Media Literacy Curriculum  90% students proficient in analysis

South Korea Coding for Media Literacy = 40% reduction in fake news sharing

Canada Digital Citizenship Program 75% improvement in content creation

In higher education, innovation continues. At Stanford University, students
developed real-time verification browser extensions using FactCheck.org’s API to cross-
reference online claims [3]. MIT’s “Ethics and Governance of AI” course integrates
computer science with social sciences, using Python to examine algorithmic bias and
systems such as China’s social credit infrastructure [4].

Despite these successes, four key structural barriers hinder broader
implementation of CS-integrated media education (see Figure 1):
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jl.ack of teacher
training

45%

Infrastructure

gaps
30%

Figure 1. Barriers to Integrating CS/IT in Media Education

Curricular Integration - Embedding media literacy within CS/IT standards.
Teacher Training - Addressing pedagogical and technical knowledge gaps.
Equitable Access - Providing digital infrastructure to underserved populations.

Ll S

Policy Advocacy - Aligning national education policies with digital innovation.
Efforts to address these barriers are varied and promising. For instance, Finland
offers professional development that blends pedagogy with technical training. Google’s
CS4ALL initiative showcases public-private partnerships to mitigate infrastructure
limitations. South Korea’s 2021 curriculum reform integrated media literacy into STEM
subjects.

As illustrated in Table 2, diverse policy and institutional solutions have emerged
to overcome these challenges.

Table 2. Solutions to Overcome Barriers

Barrier Solution Example
Lack of Teacher Professional Finland’s teacher training model
Training development
Infrastructure Gaps Public-private Google’s CS4ALL initiative
partnerships
Curriculum Policy reforms Korea’s national curriculum
Constraints update

Looking forward, future integration of emerging technologies is projected to
reshape media literacy instruction. Analysis of current forecasts reveals three major
trends (see Table 3):

1. AI-Powered Media Analysis - Use of machine learning to detect misinformation
and bias.

2. Gamification - Employing educational games to boost motivation and concept
retention.

3. Blockchain for Verification - Ensuring authenticity of digital content and
increasing transparency.
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Table 3. Predicted Trends (2025-2030)

Trend Description Impact
Al Media Analysis Automated bias detection Improved media credibility
Gamification Games for media literacy Higher student engagement
Blockchain for Credibility Tamper-proof records Reduced misinformation

These innovations signify a shift toward adaptive, transparent, and student-
centered media education frameworks that harness the power of CS and IT for societal
resilience and digital ethics.

CONCLUSION

Fundamental Finding : This study confirms that integrating computer science
(CS) and information technology (IT) education with media literacy significantly
enhances students’” computational thinking, critical media analysis, and digital
citizenship. Implication : These results underscore the transformative potential of
interdisciplinary education models that bridge technical and civic competencies, offering
a robust framework for cultivating informed, responsible participants in today’s digital
information ecosystem. Limitation : Despite these promising outcomes, challenges
remain in ensuring equitable access to digital infrastructure, overcoming gaps in
educator preparedness, and achieving coherent curriculum alignment across
institutional levels. Future Research : Longitudinal studies are needed to assess the
sustained impact of integrated CS/IT-media literacy education on students’ civic
engagement, resistance to misinformation, and interaction with emerging technologies
such as generative Al and deepfake detection. Future inquiries should also explore
scalable implementation strategies and policy interventions that support widespread
adoption of hybrid pedagogies.
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