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reflective learning, and long-term retention by prompting learners to
summarize, organize, and actively engage with information. On the
other hand, digital note-taking improved accessibility, organization,
collaboration, multimedia use, and learning flexibility, making it
especially useful in online and blended learning settings. However,
digital note-taking also came with issues such as technological

distractions, multitasking, superficial note-taking, cognitive overload,
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device reliance, and digital fatigue, which can hinder meaningful
learning when used without proper instructional guidance. The
synthesis suggests that neither handwritten nor digital note-taking is
superior. Instead, the educational value of note-taking relies on
learners' cognitive strategies, instructional design, and the learning

environment.

Introduction:

Note-taking is a basic learning strategy that allows learners to record, organize, interpret, and retain
information gained during lessons. Instead of just serving as a record of classroom content, note-taking is
seen as an active cognitive process that supports knowledge building, understanding, critical thought, and
memory retention. Educational research has shown that effective note-taking helps meaningful learning by
encouraging learners to identify key points, synthesize information, and make connections between new and
existing knowledge (Piolat et al., 2005; Kobayashi, 2005). As a result, note-taking has become a vital part of
successful learning across various educational contexts and fields. The rapid development of digital
technologies has significantly changed teaching and learning practices around the world. The widespread
use of laptops, tablets, smartphones, cloud applications, and Al-supported educational tools has transformed
how students capture, organize, retrieve, and share academic information. Digital note-taking platforms like
Microsoft OneNote, Evernote, Notion, and Google Keep allow learners to combine text, images, audio
recordings, hyperlinks, and multimedia resources in one learning space. These technologies have become
especially important in higher education, where digital skills are increasingly seen as essential for graduates
in the twenty-first century. The growth of online and blended learning after the COVID-19 pandemic further
sped up the use of digital note-taking practices. Educational institutions around the globe quickly integrated
digital technologies into teaching and assessment, making electronic note-taking an essential part of
students' academic experiences. Digital note-taking offers several teaching advantages, including efficient
organization, quick information retrieval, cloud synchronization, collaborative learning, and accessibility
features that support diverse learners. These benefits have led many institutions to promote digital learning
environments as part of larger digital transformation efforts. Despite these advancements, there remains
significant debate about the effectiveness of handwritten versus digital note-taking. Research in cognitive
psychology indicates that handwritten note-taking helps learners process information more deeply because
the slower pace of writing demands selecting, summarizing, and reorganizing ideas instead of copying

information word for word. This generative approach has been linked to improved understanding, critical
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thinking, and long-term retention (Mueller & Oppenheimer, 2014). On the flip side, digital note-taking
enables quick recording, flexible organization, multimedia integration, and collaborative learning, making it
especially useful in tech-rich educational environments. However, concerns have been raised about digital
distractions, multitasking, superficial note-taking, cognitive overload, and excessive reliance on devices, all
of which can diminish meaningful engagement with learning materials. Recent studies suggest that the
effectiveness of note-taking is shaped not just by the medium but also by learners' cognitive strategies,
teaching design, learning goals, and chances to review and revise notes (Morehead et al., 2019; Voyer et al.,
2022). These findings imply that the educational worth of note-taking depends on how learners interact with
information rather than whether they write by hand or use digital devices. Consequently, researchers have
increasingly supported teaching methods that blend the cognitive benefits of handwriting with the

organizational and collaborative strengths of digital tools.

While the body of research on note-taking has grown significantly over the past two decades, some
important gaps still exist. Many existing studies have mainly used quantitative approaches that compare
handwritten and digital note-taking regarding academic performance, exam results, or memory retention.
Although these studies offer valuable insights into learning outcomes, they provide limited understanding of
learners' experiences, teaching practices, contextual factors, and broader educational implications of
different note-taking methods. Moreover, prior systematic reviews and meta-analyses have largely focused
on measuring the relative effectiveness of note-taking methods, paying less attention to synthesizing
qualitative evidence about the opportunities, challenges, and teaching implications of current note-taking
practices. Another limitation of the existing research is its narrow focus on teacher education. Future
teachers are unique in that they are both learners and educators who will influence the learning strategies of
their own students. Developing effective note-taking methods during teacher preparation programs not only
aids academic performance but also boosts digital skills, reflective practices, critical thinking, and lifelong
learning. As educational systems continue to adopt digital technologies in teaching and learning,
understanding how future teachers experience, evaluate, and blend handwritten and digital note-taking is

increasingly crucial. Nonetheless, comprehensive qualitative syntheses on these issues are scarce.

To fill these gaps, this study undertakes a qualitative meta-synthesis of empirical research published
between 2005 and 2026 that examines the opportunities, challenges, and educational implications of
handwritten and digital note-taking practices. By bringing together evidence from qualitative studies,
mixed-method research, systematic reviews, and relevant inquiries, the study identifies recurring themes
that explain how different note-taking approaches affect cognitive engagement, understanding, critical

thinking, learner independence, collaboration, and digital skills. Unlike previous reviews that mainly
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compare learning results, this study offers a wider view of the educational and contextual aspects of note-

taking in present-day higher education.

The findings add to the expanding literature on digital teaching by providing a thorough synthesis of
evidence that can aid teacher educators, curriculum developers, educational institutions, and policymakers.
The study also offers practical suggestions for effectively combining handwritten and digital note-taking
strategies that support meaningful learning, promote digital skills, and prepare future teachers for

technology-enhanced educational environments.
Objective of the Study

The study aims to examine the educational significance, opportunities, and challenges of handwritten and
digital note taking practices, compare their cognitive and pedagogical implications, and suggest educational

applications for learners.

Research Questions

What opportunities are associated with handwritten and digital note taking practices ?

What challenges are faced in hand written and digital note-taking ?

How do handwritten and digital note- taking practices influences learning and critical thinking
Theoretical Framework

This study relies on five complementary theoretical perspectives:

Generative Learning Theory

Generative Learning Theory, introduced by Merlin C. Wittrock (1974, 1992), suggests that meaningful
learning happens when learners actively create connections between new information and their existing
knowledge. This theory states that learning improves when students participate in thinking activities like
selecting important information, organizing ideas, summarizing concepts, explaining in detail, and linking

new knowledge with what they already know.
Cognitive Load Theory

Cognitive Load Theory, created by John Sweller (1988, 2011), explains how the limits of working memory

affect learning. The theory suggests that educational activities should minimize unnecessary mental effort
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while encouraging cognitive processes that contribute directly to learning. In note-taking, handwriting can
lower extraneous cognitive load by helping learners focus on important information and process ideas more
carefully. The slower pace of handwriting allows learners to organize information systematically, which
aids in developing mental frameworks and deeper understanding. Digital note-taking offers both
opportunities and challenges regarding Cognitive Load Theory. Features like multimedia integration,
hyperlinks, searchable notes, cloud storage, and digital organization can lighten the cognitive effort involved

in retrieving and managing information.
Dual Coding Theory

Dual Coding Theory, proposed by Allan Paivio (1971, 1986), claims that information is processed through
two interconnected cognitive systems: one for language and another for visual images. Learning improves
when information is encoded through both systems at the same time because multiple pathways for retrieval
enhance comprehension and memory. This theory is especially relevant to modern note-taking practices.
Handwritten notes often include diagrams, concept maps, symbols, sketches, arrows, color coding, and
spatial organization. These elements allow learners to mix verbal and visual representations of knowledge,
which strengthens memory and supports understanding. Digital note-taking broadens these opportunities,
enabling learners to add images, videos, hyperlinks, audio clips, animations, digital ink, and interactive

diagrams to their notes.
Constructivist Learning Theory

Constructivist Learning Theory, linked to scholars like Jean Piaget and Lev Vygotsky, sees learning as an
active process where individuals build knowledge through interactions with experiences, prior knowledge,
and social contexts. Instead of passively receiving information, learners interpret, change, and reorganize
knowledge based on their understanding. Handwritten note-taking encourages personal reflection and
organization, while digital note-taking enhances constructivist learning by enabling collaboration, peer
interaction, shared annotations, and collective knowledge building through cloud-based platforms. Digital
technologies have further supported constructivist approaches by allowing learners to engage in
collaborative communities where notes can be shared, discussed, revised, and expanded together. These
practices foster active participation, reflection, and social negotiation of meaning—the core principles of

constructivist learning.
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Self-Regulated Learning Theory

Self-Regulated Learning Theory, extensively developed by Barry J. Zimmerman (1989, 2000), focuses on
learners' ability to plan, monitor, control, and assess their own learning processes. Successful learners set
learning goals, choose suitable strategies, track their progress, and adjust their approaches based on

feedback and self-assessment.

Effective note-taking serves as an essential self-regulatory strategy because it requires learners to organize
materials, pinpoint key concepts, track understanding, review information, and revise their notes over time.
Students who regularly review, annotate, summarize, and reorganize their notes show stronger self-

regulatory behaviors and typically achieve higher academic performance.

Digital note-taking applications further facilitate self-regulated learning with features like reminders, cloud

synchronization, tagging systems, searchable notes, progress tracking, and collaborative feedback.
Review of Related Literature
Theme 1. The Educational Significance of Note-Taking

According to Piolat et al. (2005), note-taking has two main functions: the encoding function, which boosts
learning during writing, and the external storage function, which aids in later reviewing and revising.
Likewise, Kobayashi (2005), through a meta-analysis, found that note-taking significantly improves
learning outcomes by enhancing memory encoding and aiding long-term retention. Kiewra (1985) further

showed that students who frequently review organized notes outperform those who only rely on listening.
Theme 2. Handwritten Note-Taking and Cognitive Learning

Mueller and Oppenheimer (2014) provided evidence showing that students who took handwritten notes
performed significantly better on conceptual questions than those who typed their notes. They argued that
handwriting reduces verbatim copying and promotes active processing, which leads to better long-term
retention and critical thinking skills. Similar findings came from Allen et al. (2020). Their meta-analysis
indicated that handwritten note-taking usually results in better educational outcomes, especially for tasks
that require analysis and reasoning. Additionally, Friedman (2014) and Witherby and Tauber (2019) pointed
out that handwritten notes encourage students to reflect, organize their ideas, and track their own

understanding. This approach strengthens metacognitive skills.

Theme 3. Digital Note-Taking and Technology-Enhanced Learning
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Van Wyk and Van Ryneveld (2018) noted that digital note-taking apps improve access, organization,
collaboration, and multimedia use. They help students create flexible and personalized learning
environments. Similarly, Sun and Li (2019) found that digital note-taking positively impacted students'
knowledge acquisition when learners used structured note-taking strategies and engaged actively with
digital resources. Zheng et al. (2015) further showed that technology promotes collaborative learning by
enabling information sharing and peer interaction. These studies indicate that digital note-taking supports

flexibility, accessibility, and student independence, making it well-suited for modern higher education.
Theme 4. Challenges Associated with Digital Note-Taking

Bui et al. (2013) found that students using laptops often engaged in off-task activities, which hurt their
concentration and performance. Similarly, Stacy and Cain (2015) argued that while laptops can improve
efficiency, over-reliance on digital tools might lower classroom engagement and reflective learning. Recent
evidence from Flanigan et al. (2024) suggests that typing notes offers organizational benefits but may lead

to superficial processing if students focus mainly on transcription rather than understanding concepts.
Theme 5. Emerging Perspectives on Hybrid Note-Taking

Morehead et al. (2019) showed that learning outcomes depend not only on the note-taking method but also
on students' reviewing habits and learning strategies. Voyer et al. (2022), in their systematic review and
meta-analysis, concluded that the differences between handwritten and digital note-taking are significantly
smaller when considering factors like review, engagement, and instructional design. These findings suggest
that combining handwritten and digital note-taking, utilizing the benefits of both, is a promising direction
for future educational practices. Hybrid approaches allow students to adjust their note-taking methods to fit

different tasks, promoting cognitive flexibility, digital skills, and meaningful learning.
Research Gap

The literature shows that both handwritten and digital note-taking contribute meaningfully to learning, but
they do so through different cognitive and teaching methods. Handwritten note-taking often encourages
deeper processing, conceptual understanding, reflective thinking, and retention. In contrast, digital note-
taking enhances organization, accessibility, collaboration, multimedia use, and learning flexibility. New
evidence suggests that hybrid note-taking may be the best approach, combining the strengths of both
methods. Despite the growing research, several important gaps remain. Most studies have used quantitative
methods to compare learning outcomes, exam scores, and memory performance. Few have looked into

qualitative evidence about students' experiences, contextual factors, teaching practices, and teaching
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implications of modern note-taking. Additionally, little attention has been paid to prospective teachers,
whose note-taking habits can influence their professional growth and future teaching. These gaps highlight
the need for the current qualitative meta-synthesis, aimed at providing a better understanding of the
opportunities, challenges, and educational implications of both handwritten and digital note-taking in

contemporary teacher education.
Methodology
Research Design

This study used a qualitative meta-synthesis research design to systematically identify, evaluate, and
combine empirical evidence on handwritten and digital note-taking practices in higher education. A
qualitative meta-synthesis allows researchers to gather findings from various qualitative and mixed-method
studies, providing new insights and a deeper understanding of the topic. Unlike quantitative meta-analysis,
which combines findings statistically, qualitative meta-synthesis focuses on interpreting themes and
meanings across studies. This approach fits because the study aimed to explore the educational
opportunities, challenges, and teaching implications of handwritten and digital note-taking rather than

estimate statistical relationships.
Findings

The thematic synthesis of the selected studies identified five main themes that explain the educational
opportunities, challenges, and teaching implications of handwritten and digital note-taking in higher
education. These themes show that note-taking effectiveness is influenced not just by the medium used but

also by students' engagement, teaching practices, and learning contexts.
Theme 1: Cognitive Benefits of Handwritten Note-Taking

Several studies indicated that students with handwritten notes performed better on assessments based on
concepts and applications compared to those who mainly typed. Handwriting encouraged students to
synthesize knowledge, understand relationships, and think reflectively instead of just copying information.
Handwritten notes often included diagrams, symbols, color coding, and organization techniques, supporting

both verbal and visual learning.

The findings suggest that the value of handwritten note-taking lies in the cognitive activities it encourages
rather than just the act of writing. Learners who actively organize and interpret information while writing

tend to create durable knowledge structures and develop higher-order thinking skills.

Tayyaba Khan, Dr. Anjum Ahmed Page | 1239



!r:%] The Academic Volume 4 | Issue 6 | June 2026

Theme 2: Educational Affordances of Digital Note-Taking

Digital note-taking apps enable students to sync notes across devices, search for information quickly, add
hyperlinks and multimedia resources, annotate documents, and work with classmates using cloud platforms.
These features facilitate active learning beyond traditional classroom settings and provide ongoing access to
study materials. They are especially useful in online, blended, and hybrid learning environments, where

students often engage with digital resources.

The literature also shows that digital note-taking supports personalized learning, letting students organize
information based on their individual preferences. Features like tagging systems, color coding, audio
recordings, digital handwriting, and multimedia notes encourage flexible learning approaches that are hard

to replicate with traditional paper notes.

Overall, the findings indicate that digital note-taking improves learning efficiency and access, while

supporting collaborative and technology-focused learning environments.
Theme 3: Challenges of Handwritten Note-Taking

Handwritten note-taking offers important cognitive benefits, but the studies reviewed also highlighted
several practical challenges. One common issue is that handwriting tends to be slow. This can make it hard
for students to capture all the information during fast-paced lectures. They sometimes struggle to keep up
with instructors, especially in subjects that present a lot of content in a short time. Organizing, revising, and
retrieving handwritten notes can also be tricky when students use multiple notebooks for different courses.
Unlike digital notes, handwritten ones can't be searched electronically, synced across devices, or backed up
automatically. As a result, students may have trouble finding earlier notes or sharing them with classmates.
Moreover, handwritten note-taking has limited options for including multimedia resources like videos,
hyperlinks, interactive diagrams, and audio recordings. These shortcomings can weaken its effectiveness in
digitally enriched learning environments, where various types of information are often used in teaching.
Despite these practical issues, the literature suggests that the cognitive benefits of handwriting usually
outweigh its organizational challenges when meaningful learning and conceptual understanding are

prioritized.
Theme 4: Challenges of Digital Note-Taking

Many studies found that students often multitasked while using laptops or tablets in lectures. They might

check social media, reply to messages, browse unrelated websites, and switch between applications. These
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activities can lower attention span and increase cognitive load, making meaningful learning harder. Another
concern is verbatim transcription. Since typing is much faster than writing, learners frequently try to record
lectures word for word without fully processing the concepts. This passive approach limits opportunities for
summarizing, reflecting, and organizing ideas, leading to shallow learning despite the volume of notes
taken. Additional issues noted in the literature include screen fatigue, eye strain, reliance on electronic
devices, technical failures, internet problems, battery limitations, cybersecurity concerns, and unequal
access to technology. These factors can affect students' learning experiences, particularly in resource-limited
educational settings. Overall, these findings suggest that digital note-taking's effectiveness largely depends
on students' ability to manage their technology use and adopt active learning strategies instead of relying on

digital tools alone.
Theme 5: Hybrid Note-Taking as a New Teaching Approach

The studies reviewed show that many students naturally use hybrid methods at different stages of learning.
They often jot down initial ideas by hand during lectures to aid active processing and later move to digital
platforms to organize, expand, or revise their notes. This approach promotes deeper learning while allowing
for efficient storage, retrieval, collaboration, and long-term management of academic information. Hybrid
note-taking also aligns with modern educational practices that emphasize flexibility, learner independence,
digital skills, and technology-enhanced learning. By mixing reflective handwriting with digital organization
and collaboration, hybrid methods let students adjust their note-taking styles based on teaching goals,
subject matter, and personal learning preferences. The summary suggests that educational institutions should
move beyond the traditional debate over whether handwritten or digital note-taking is better. Instead,
teaching practices should encourage students to choose and combine note-taking methods strategically to

improve learning outcomes.
Summary of Findings

The thematic synthesis shows that both handwritten and digital note-taking play important roles in effective
learning, though they support learning through different cognitive and educational methods. Handwritten
note-taking consistently promotes deeper cognitive engagement, conceptual understanding, reflective
learning, critical thinking, and long-term retention. Digital note-taking improves organization, accessibility,
collaboration, multimedia integration, and learning flexibility, but it can also lead to distractions and
promote shallow processing when used without proper learning strategies. The findings further illustrate that

hybrid note-taking may be the most balanced method by merging the strengths of both approaches.
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Ultimately, the effectiveness of note-taking relies not just on the medium used but on the quality of students'

cognitive engagement, teaching support, and chances for review, reflection, and knowledge building.
Theoretical Implications

This study offers several important theoretical contributions to the field of note-taking and technology-
enhanced learning.It shows that the educational effectiveness of note-taking should be seen as a complex
cognitive process rather than just a straightforward comparison between handwritten and digital notes. By
integrating Generative Learning Theory, Cognitive Load Theory, Dual Coding Theory, Constructivist
Learning Theory, and Self-Regulated Learning Theory, this study creates a framework to explain how note-
taking encourages meaningful learning through active cognitive involvement, knowledge building,
multimodal information processing, and metacognitive oversight. The findings build on previous research
by demonstrating that the benefits of note-taking mainly come from learners' cognitive strategies, not from
the notes themselves. This perspective challenges the usual debate about whether handwritten or digital
note-taking is better. Instead, it highlights the significance of instructional design, learner engagement, and
reflective learning practices. The study adds to the growing research on digital teaching methods by defining
hybrid note-taking as an emerging approach. Rather than presenting handwriting and digital technologies as
competing options, the findings suggest that combining the cognitive strengths of handwritten notes with the
organizational and collaborative benefits of digital tools offers a fuller understanding of effective learning in
today's educational landscape. The review enhances our understanding in teacher education by presenting
note-taking as a key learning strategy that supports critical thinking, reflective practice, digital skills, and
lifelong learning. This view expands existing discussions by connecting note-taking to the professional

development of future teachers.
Practical Implications

The findings have important practical implications for teacher educators, higher education institutions,

curriculum developers, educational technology creators, and students.

Teacher education programs should explicitly teach proven note-taking strategies as part of developing
academic skills. Many students start higher education without any formal training in effective note-taking,
despite its significance for learning, reflection, and professional growth. Adding structured note-taking
instruction to teacher education curricula can improve critical thinking, conceptual understanding, and self-
regulated learning. Faculty members should promote active and productive note-taking by designing

classroom tasks that require students to summarize, question, annotate, synthesize, and reflect on
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instructional content rather than just recording information. Activities that involve concept mapping,
comparing notes with peers, writing reflective journals, and regularly reviewing notes can deepen cognitive
engagement. Higher education institutions should support hybrid note-taking practices by offering learning
environments that combine traditional handwriting with digital tools. Classrooms equipped with digital
writing tablets, interactive displays, cloud-based platforms, and collaborative note-sharing applications can

encourage flexible learning while still allowing for meaningful handwritten reflection.

Educational technology developers should design features that promote engaging learning rather than just
simple information storage. Digital note-taking apps can support concept mapping, retrieval practice,
reflective prompts, spaced review reminders, multimedia annotation, collaborative knowledge building, and
Al-assisted note organization to boost learners' cognitive involvement. Students should also be motivated to
develop personalized note-taking methods that fit various learning goals. Handwritten notes might be
especially effective for conceptual understanding, brainstorming, and reflective thinking, while digital notes
can aid organization, collaboration, and long-term management of academic materials. Purposeful

integration of both approaches can maximize learning outcomes.
Policy Implications

The findings offer several educational policy implications, especially within higher education and teacher
training programs. Educational institutions needs to include evidence-based note-taking instruction in
academic support initiatives and digital literacy programs. Developing effective note-taking skills should be
recognized as an essential part of twenty-first-century education and professional competence. Institutional
technology policies encourage responsible use of digital devices while reducing distractions during learning
activities. Clear guidelines for classrooms, faculty development initiatives, and awareness programs can
help students use technology more effectively for academic reasons. Teacher education accreditation
frameworks may want to consider including digital note-taking skills, information organization, reflective
learning, and self-regulated learning as key graduate attributes. These skills are increasingly crucial as future
teachers get ready to incorporate digital technologies into their classrooms. Lastly, policymakers support
equal access to digital infrastructure, educational software, and assistive technologies. This support ensures

that all learners can benefit from technology-enhanced note-taking, regardless of their socioeconomic status.
Limitations

Despite offering a detailed synthesis of the literature, this study has some limitations.
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First, the review focused only on studies published in English, which might have left out important research
published in other languages. Second, while many international databases were searched, relevant studies in

other databases or unpublished work may not have been included.

Third, the review mainly addressed higher education and teacher education contexts. Therefore, the findings
may not directly apply to primary or secondary education, where teaching practices and learner
characteristics can differ greatly. Fourth, the studies reviewed had varying research designs, participant
groups, educational contexts, and note-taking technologies. This diversity may have impacted the

consistency of findings across the studies.
Future Research Directions
This review points to several promising directions for future research.

First, longitudinal studies are necessary to explore how note-taking practices affect knowledge retention,
critical thinking, and professional competence over time. Second, future studies should investigate the
educational potential of Al-assisted note-taking tools, such as intelligent summarization, automated concept

mapping, adaptive feedback, and personalized learning support.

Third, comparative studies involving prospective teachers from different cultural, institutional, and
disciplinary backgrounds could enhance our understanding of how context shapes note-taking behaviors and
learning results. Fourth, future research should look into the effectiveness of hybrid note-taking methods
that intentionally merge handwritten and digital approaches through structured instructional designs.
Experimental and mixed-methods studies could uncover the conditions under which hybrid strategies yield

the best learning outcomes.
Conclusion

This qualitative meta-analysis examined the opportunities and challenges linked to handwritten and digital
note-taking practices in today's educational environments. It summarized findings from various qualitative,
mixed-method, and meta-analytic studies to understand how different note-taking methods impact learning,
comprehension, retention, critical thinking, and student engagement. The study indicates that handwritten
note-taking still has significant educational value, even with the rise of digital technologies. Writing by hand
fosters active cognitive engagement because learners must listen attentively, process information,
summarize ideas, and organize content meaningfully while writing. This enhances understanding, memory

retention, analytical thinking, and long-term learning. Several studies in this analysis highlighted that
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handwriting promotes deeper processing of information and supports critical thinking better than simply
typing notes. Handwritten notes also decrease distractions from technology, helping students stay focused
during class. At the same time, the study pointed out that digital note-taking presents significant advantages
that meet the needs of modern education. Digital note-taking offers flexibility, speed, accessibility,
organization, and multimedia integration. Students can store and access large amounts of information
through cloud-based apps and sync notes across devices. Digital tools also support collaborative learning by
allowing students to share notes, engage in group discussions, and participate in interactive learning
activities. Features like audio recording, hyperlinks, highlighting tools, and search functions make digital
note-taking especially helpful in online and blended learning settings. Furthermore, digital note-taking
promotes environmentally sustainable educational practices by reducing paper use. However, the study also
identified important challenges with both note-taking methods. Handwritten note-taking can be time-
consuming, tiring, and tough to organize or revise efficiently. In fast-paced lectures, students may find it
hard to write down all important information. Conversely, digital note-taking can lead to distractions from
social media, messaging apps, notifications, and web browsing. Over-reliance on technology can hinder
students' focus, mental engagement, and reflective thinking. Many studies noted that students using laptops
often multitask in ways that hurt their academic performance and retention. Additionally, technical issues
like battery failure, internet problems, and software reliance can disrupt learning. The analysis suggests that
neither handwritten nor digital note-taking is universally better. The effectiveness of note-taking relies on
various factors, including a student’s learning style, tech skills, teaching context, subject matter, and
educational goals. Handwritten notes may work better for conceptual learning and reflection, while digital
notes may excel in organization, accessibility, and collaboration. Therefore, a balanced approach that

incorporates both methods may yield the best learning results.
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