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Abstract

The use of information technology (IT) is a key part of the modern learning environment,
influencing the way in which students access information, how they interact with their peers and
teachers, how they are fed back upon, and how they demonstrate learning. This paper investigates
the role of information technology in student learning by summarizing the effects of information
technology in learning, which is obtained through qualitative synthesis of recent peer-reviewed
literature ( systematic reviews and meta analysis starting in 2023 and ending in 2025). The review
focuses on four aspects of learning: academic results, engagement and motivation, higher order
thinking and equitable participation. There is evidence that IT can have positive learning outcomes
when working alongside specific teaching goals, teacher direction, collaborative learning tasks,
and learning experiences for practice and feedback. Results from the meta-analysis indicate
positive impacts of digital technology in deep learning, digital platforms in achievement,
educational games in STEM education, and generative artificial intelligence on learning
performance. But impact is differential and dependent on pedagogical design, level of use, learner
profile, content field, institutional context, etc. When technology is not purposefully integrated,
its benefits are small or variable. In addition, the paper outlines ongoing research gaps, such as
continued studies of the long-term impacts, digital inequity, cognitive load, academic integrity,
and the relative effectiveness of new AI tools. The study findings are that the use of IT would be
best viewed as an instructional amplifier, not a replacement for effective instruction. Possible
recommendations are blended implementation, professional development for educators, an
accessible design, and a thorough assessment of learning outcomes.
Keywords: : information technology, educational technology, student learning,
academic achievement, digital learning, technology integration.
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Introduction

Information is technology that involves the use of digital tools, systems, networks,

and applications to create, store, process, communicate, and manage information.

In education, IT encompasses LMS, multimedia resources, online collaboration

tools, simulations, adaptive learning applications, learning analytics, mobile

applications, and AI-based tools. These technologies are seeing rapid growth, and

they have transformed the classroom by allowing access to learning materials at

flexible times, learning pathways, instant feedback, and communication across

distances.

There are a number of reasons why the use of IT in education is becoming more

common: availability of digital devices, expanded internet connectivity, the

normalisation of blended and online learning, and the development of intelligent

educational systems. These developments have provided students with

opportunities to learn at their own speed, revisit complex material, learn together

from other places and receive one-to-one support. Meanwhile, they've also

expressed fears about distraction, unequal access, shallow engagement, privacy

protections and over-reliance on technology.

The key issue that this paper focuses on is whether information technology

enhances student learning and if it does, under what conditions. The question is

significant, as schools invest a significant amount of resources into their digital

infrastructure, devices, software licenses, and teacher training. The choices made

in making such investments should be based on evidence rather than the

assumption that technology will automatically enhance achievement. New studies

indicate that IT can facilitate learning but that the impact of IT is not consistent in

terms of tools, content area, students, or instructional design.

This paper summarizes the latest academic research on the impact of information

technology on student learning. It covers theoretical perspectives and empirical

results, outlines gaps in the existing body of knowledge, outlines a methodology

for analysing the literature, reports the results of the major learning outcomes

and discusses implications for educational practice and further research.
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Literature Review

Theoretical Foundations

There are several theories of learning that can be used to explain how the use of

IT can affect learning. Theory of constructivism states that learning is an active

process, consisting of experience, interaction, reflection. Digital tools can help

with this process by enabling students to manipulate simulations, produce

multimedia products, join in discussions and get feedback on their work. Social

constructivism also focuses on the construction of knowledge that can be

supported by technology by using discussion boards, shared documents, video

conferencing, and collaborative projects.

Also applicable is cognitive load theory. Technology can be used to alleviate

extraneous cognitive load by presenting information clearly, breaking down

complex information, and showing worked examples or visual representations.

On the other hand, poorly designed digital environments can raise the cognitive

load by using distracting interface, too much of multimedia or broken navigation.

According to SRL theory, the importance of SRL tools that can assist students

setting goals, monitoring progress, reflecting on performance and changing

strategies. This is typically what the Learning Analytics Dashboard and adaptive

platforms are developed for.

Information Technology and Academic Achievement

Research on the effectiveness of technology-enhanced instruction versus

traditional instruction in improving academic outcomes is quite large. Overall the

evidence is weak but conditional. Overall, a meta-analysis of digital platforms

revealed a small but statistically significant correlation between digital platforms

and learning outcomes, with an overall effect size of g = 0.278 and a positive

learning effect being achieved compared to classroom instruction (Li et al., 2023).

Likewise, a recent meta-analysis of technology-supported instruction showed a

positive overall effect on academic performance, but included studies exhibited

significant heterogeneity (Wan Ab Kadir, 2026).
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The evidence based on the subject-specific research is also complex. A

quantitative analysis of mathematics education technology programs in the K-12

sector showed small but significant positive effects on student learning.

Moderate implementation intensity, blended designs (digital and print materials),

high implementation fidelity, and personalization that responded to learner

responses showed stronger effects (Morrison et al., 2024). These results suggest

that the promise of IT is not only the availability of devices, but the quality and

consistency of the ways in which they are used as tools to support instruction.

The research on digital games also backs the potential of the interactive

technologies. In a systematic review and meta-analysis of 44 studies, Chen et al.

(2025) concluded that digital games had a significant positive impact on STEM

learning outcomes, such as problem solving, critical thinking, motivation and

conceptual understanding. The authors, however, found high variation between

studies, suggesting that game design, length of game, theme of the game, and

learner context have a significant impact on outcomes.

Engagement, Motivation and Deep Learning.

In addition to test scores, IT can have an impact on engagement, motivation, and

depth of learning. Engagement is a behavioral, emotional and cognitive

commitment to learning. Digital technologies can enhance engagement through

the use of interactive content, instant feedback, game-like features, and

collaboration. A systematic review of the integration of ICT in secondary

education revealed that the learning outcomes, motivation, engagement, and skill

development were directly related to the use of ICT, particularly when it was well

integrated into the learning and teaching process (Msafiri et al., 2023).

Deep Learning is characterized by the capacity to relate concepts, to transfer

knowledge to new contexts and to perform higher order thinking. The results of

the literature review indicated that digital technology can significantly improve

deep learning performance relative to traditional methods using a standardized

mean difference of 0.68 in a meta-analysis of 60 peer-reviewed studies conducted

by Zhou et al. (2024). However, the review identified higher impact when the
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online and offline experiences were blended, and when the educational guidance

was delivered, as well as when the technology was used in combination with

collaborative learning. The results indicate that technology use in an interactive

and socially supported way is more effective than digital content alone.

However, technology alone doesn't create meaningful engagement. While

learning analytics dashboards aim to help students track their progress and

enhance performance, a systematic review of 38 studies found that the impact on

achievement was generally small or insignificant (Jivet et al., 2024). The discovery

highlights the need for presenting data to students alone, without links to

actionable feedback, goal setting, and instructional support.

The second question focused on Artificial Intelligence and emerging

technologies.The second question was related to Artificial Intelligence and

emerging technologies.

The rise of AI in education is one of the major advancements in the field. Adaptive

practice, automated feedback, language support, personalised recommendation,

and tutoring support are all possible with AI-based systems. According to a meta-

analysis of 51 experimental and quasi-experimental studies, ChatGPT had a

significant positive impact on students' learning performance (g = 0.867) and

learning perception (g = 0.67) and higher-order thinking (g = 0.38) (Wang & Fan,

2025). Another meta-analysis of generative AI (GAI) found that the over-all

learning outcome effect was positive and statistically significant with a combined

effect size of 0.68 (Sun et al., 2025).

These results are encouraging, but need to be carefully read. Most of the AI

studies are relatively new, short-term, laboratory-based. Academic integrity,

accuracy of AI generated content, reliance on AI, privacy and independent

reasoning skills are still questions under consideration. While intelligent

educational technologies have the potential to enhance engagement and provide

adaptive learning environments, their effectiveness relies on aligning with

learning objectives and proper teacher supervision (Khalil et al., 2025).
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There are also some potential applications of augmented reality and simulation

technologies, especially in subjects that require visualization. Bakim and Abdul

Hanid (2024) conducted a systematic review and concluded the use of augmented

reality applications in primary, secondary and tertiary education can assist with

academic achievement, problem solving and visualization. These tools seem to

work best if they put abstract concepts into a form that can be seen, if they allow

for exploration, and are incorporated into guided inquiry instead of as stand-alone

demonstrations.

Barriers and Risks

Although there are positive findings, literature pinpoints the barriers of effective

integration of IT. There is a still significant concern of the digital divide: students

who don't have access to devices, reliable internet, quiet study space or digital

skills could benefit less from technology-rich instruction. The findings of Morrison

et al. (2024) indicated that educational technology programs may exacerbate

achievement gaps when there are inequities in access and support for technology,

suggesting it poses a risk to closing achievement gaps between students with low

and high socioeconomic backgrounds.

Other issues are teacher preparation, technological facilities, privacy of data,

cybersecurity, distractions, and the risk of superficial use of technology.

Professional development is needed for teachers to not only use technologies,

but also to plan pedagogically appropriate activities. Digital literacy, information

evaluation, collaboration in the digital environment and responsible use of AI are

also skills that students require assistance with. Without such supports,

technology can be used as a replacement for teaching—it can't be used to

enhance it.

Research Gap

Recent research has yielded increasing evidence that information technology (IT)

can be a useful tool in student learning, but there are still some gaps. First, the

evidence is limited to short-term interventions and it is hard to know whether or

not initial gains will be maintained over time. Secondly, studies tend to focus on
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immediate post-test or course marks as a measure of achievement, with few

investigations looking into long-term retention, transfer of learning, or the

development of self-regulated learning skills.

Third, the relative effectiveness of various technologies is not known. While

digital platforms, games, simulations, learning analytics, and generative AI can be

used for a variety of instructional purposes, there is little research comparing

them in the same educational context. Fourth, equity is under researched.

Socioeconomic differences were detected in some of the studies; however,

further research is needed to better understand the impact of IT on students with

disabilities, on students in low-connectivity environments, and on those with

varying levels of digital literacy.

Last but not least, studies that focus on the synergy between technology,

pedagogy and teacher practice are needed. Despite this, much existing research is

still focused on the technology as the intervention rather than on the way in

which teachers create tasks, feedback, collaboration and opportunities for

reflection. Longitudinal and context-specific, methodologically sound studies are

needed to address these gaps.

Objectives

This research aims to investigate the influence of information technology on

students' learning. The particular goals are:

To review recent empirical evidence of impact of information technology on

student academic achievement.

2. Analyze how Information Technology affects student engagement, motivation

and deep learning.

3. Understand the circumstances in which information technology can be most

effective for learning.

4. To recognize challenges, dangers and equity issues when integrating

technology.

To suggest implications for educational practice and future research.
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Methodology

The qualitative integrative literature review method was applied in this study. The

review was not a data gathering exercise but an aggregation of results from the

latest peer-reviewed research on information technology and student learning.

This was suitable since the research question concerns state of the evidence over

a number of technologies, levels of education and subject areas.

Academic databases and the publisher platforms, ERIC, SpringerLink, Nature

Portfolio, Wiley Online Library, and the Institute of Education Sciences, were used

to identify scholarly sources. The keywords were used to search information

technology, educational technology, and digital technology in conjunction with

the following: student learning, academic achievement, engagement, deep

learning, learning analytics, digital games, and artificial intelligence. The search

focused on empirical studies that were peer reviewed and published between

2023 and 2025, systematic reviews and meta-analyses, and one recently published

meta-analysis of studies from 2015 to 2024 due to its direct relevance.

The sources were chosen based on the following four criteria: they discussed

student learning outcomes; they focused on a well-defined information

technology intervention; they involved either empirical, systematic review or

meta-analysis approaches; and they appeared in academic sources. Editorials,

blogs, non-peer reviewed reports and studies without measurable learning

outcomes were not included. The review was centered on four outcome areas:

Academic achievement, Engagement and motivation, Higher order thinking and

deep learning, and Equitable participation.

The sources selected were analysed thematically. The findings were categorized

based on the type of technology used, learning outcome, instructional conditions,

and reported limitations. Formal meta-analysis was not performed as the studies

used varied design, sample, subject and measure. Instead, the review combined

the effect sizes and qualitative conclusions from the original authors. This

approach enables the overall recognition of patterns with an awareness of

variation of patterns in different contexts.
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Results

Academic Achievement

The collected evidence suggests that information technology is a positive yet

indeterminate influence on academic achievement. When comparing the learning

outcomes of digital platforms with traditional instruction, a meta-analysis of 30

studies showed a positive overall effect, but it was slight (Li et al., 2023). However,

technology-supported teaching in general has also been linked to positive impacts

on achievement, especially if the interventions involve adaptive features, blended

learning elements, and routine use (Morrison et al., 2024; Wan Ab Kadir, 2026).

The extent of the improvement will depend on implementation. The greatest

effects in mathematics education were observed in programs that were

implemented for 3 to 7.5 hours weekly, used a mixture of digital and printed

materials, and tailored to student response (Morrison et al., 2024). The results

indicate that moderate and meaningful use might be better than little or too

much screen time.

Engagement and Motivation

The relationship of IT with engagement and motivation seems to be more

consistent and stronger than with achievement. Integration of ICT in the

secondary schools has been correlated with positive learning outcomes, skill

development, motivation and engagement (Msafiri et al., 2023). The use of

interactive technology, such as digital games and simulations, can enhance

student engagement through feedback, visual evidence of student progress,

challenge, and active engagement.

But engagement does not necessarily lead to increased learning. While learning

analytics dashboards can raise awareness about performance, there is not strong

evidence that they lead to significant learning gains (Jivet et al., 2024). This implies

that engagement can be a necessary, but not sufficient condition for learning.

Students need to be directed on how to engage in a way that is productive –

reflecting, practicing, collaborating, and getting feedback.
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Deep Learning and Higher Order Thinking

The evidence suggests that, when used in an interactive and collaborative manner,

IT can support deep learning. In the meta-analysis of 60 studies, digital technology

had a positive impact on the deep learning outcomes, with a standardized mean

difference of 0.68 (Zhou et al., 2024). These effects were more pronounced when

technology was integrated with face-to-face teaching and teacher guidance with

collaborative learning activities.

There is also evidence that Generative AI has the potential to aid in higher order

thinking, though there is still more to come. According to the findings based on a

meta-analysis, the use of ChatGPT and generative AI has resulted in positive

learning performance, perception of learning, and higher-order thinking (Wang &

Fan, 2025; Sun et al., 2025). These tools could support students to develop

explanations, practice reasoning skills, receive feedback, and investigate

alternative explanations. However, tasks need to be created that ask the student

to assess, then edit, and then explain the products the AI generated and not just

accept what it has produced.

Equity and Access

The results show an equity paradox, as IT can potentially extend access to

learning resources, but also disadvantage students who do not have digital access

or support. Technology can offer flexible learning resources, shared tools and

resources, and individualised learning, but access to devices, connections and

digital skills are not equal, and therefore the benefits can be unequal (Msafiri et al.,

2023). Morrison et al. (2024) found lower effects of educational technology for

students from lower socioeconomic backgrounds, highlighting that if students

from SES backgrounds are not able to use educational technology, it is hard to

expect that it will boost achievement.

Usability and inclusion are also important to equity. Digital learning environments

must be accessible to students with disabilities, available in appropriate

language(s) and designed to avoid unnecessary complexity. Lending devices,

providing materials that do not require an internet connection, technical support
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and training for both students and teachers are factors to consider when looking

at the institution.

Discussion

This review provides a conditional conclusion that information technology can

enhance student learning, but that it is best suited to do so when it is used in

good pedagogic practice. Technology that facilitates active learning, collaboration,

feedback, personalization, and guided practice seems to have the most reliable

positive impact. Giving students devices, slides, videos, or online platforms,

however, is not likely to yield significant learning gains.

The size of the effect that is reported in the reviewed meta-analyses varies. The

effects of digital platforms are moderately positive, digital games moderately

positive in STEM contexts, and generative AI studies moderately positive on

learning performance. These differences are not to be taken as proof of the

overall superiority of one technology over another. They are applied to different

study designs, outcome measures, subject areas, intervention timing and intensity,

and to varying levels of instructional support. In some of the reviews, there is a

great degree of heterogeneity, suggesting that context plays a crucial role.

The results also highlight the importance of teacher roles. Teachers still play a

vital role in defining learning objectives, determining the proper tools for learning,

organizing activities, observing student learning, and interpreting feedback for

the students. While technology can be used to automate some aspects of

instruction, it is not a replacement for professional judgment in knowing when a

tool assists in learning and when it impedes learning. This should be a focus point

of professional learning: pedagogical integration, digital assessment, inclusive

design and the responsible use of AI.

The other important implication that should be noted is digital equity.

Incorporating technology into schools without taking steps to address

inequalities can actually perpetuate inequities. Policies should address digital

investments and support with connectivity, design accessibility, device provision

as needed, and explicit learning of digital literacy. Equity-focused implementation
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is particularly crucial when AI-based tools are becoming more prevalent, as

students might find themselves using these tools superficially or in ways that are

not academically appropriate without guidance.

Lastly, institutions should measure technology investments through several

measures. Student achievement is a key component, but it should be viewed in

the context of: engagement, retention, collaboration, critical thinking, self-

regulation, accessibility, and student well-being. Evaluation should include

comparison groups if available, follow-up measures to determine retention, and

be mindful of which students are helped or hindered by a specific intervention.

8. Conclusion

IT has a positive, but limited, influence on student learning. New research shows

that, when used properly and effectively, digital platforms, interactive games,

simulations, learning analytics, and AI tools can enhance achievement,

engagement, motivation, and higher-order thinking. The highest performance is

linked with blended learning, guidance, collaboration, adaptive design, and

moderate and purposeful use.

Technology, however, is not always the answer to learning problems. It is

dependent upon pedagogical design, implementation quality, learner support and

equity of access. Technology design and use that is not supported can actually

distract, expand inequities or lead to shallow engagement. Thus, IT should be

seen as an aid to effective teaching, not a substitute for it, in educational

institutions.

Further studies are needed that focus on longitudinal studies, equity-based

assessment, comparisons between technology types, and research on the impact

of generative AI on independent thinking and academic integrity. This research

will assist educators in evidence-based decision making regarding the use of

information technology for the benefit of different types of learners and enhance

the quality of student learning.
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