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media that most effectively increase university students' motivation
during the learning process in an asynchronous learning model. Based
on the PRISMA 2020 guidelines, a total of 30 empirical articles
retrieved from Scopus, Web of Science, ERIC, and Google Scholar
underwent thematic synthesis between 2019 and 2025. Results show
that interactive multimedia tools, such as H5P-based content and
augmented reality applications, in combination with digital games and
simulations, were well aligned with the three basic psychological needs
of Self-Determination Theory (SDT): autonomy, competence, and
relatedness. Short instructional videos also showed significant
motivational effects, especially if they had an apparent teaching
presence and interactive components. In contrast, static document
formats (PDFs) had the lowest motivational influence across all SDT
dimensions. A total of six moderating variables were found, which are
students' digital competence, the quality of the instructional design,
instructor facilitation, digital infrastructure, individual learning
preferences, and the length of exposure to media. These are all of which
have the potential to increase or decrease the motivational effects of a
medium. The review, based on an integrative TAM—SDT theoretical
framework, suggests a hierarchical model of digital media use in higher
education in the context of an asynchronous learning environment,
especially in the case of the public universities in Malaysia.
Instructional designers, academics, and institutional policy makers are
discussed in terms of implications.
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Introduction

The COVID-19 pandemic has brought about a significant shift in knowledge delivery at public
universities in Malaysia. Nowadays, platforms such as Google Classroom, Microsoft Teams,
and institutional Learning Management Systems (LMS) have become the backbone of
everyday academic life, supported by an expanding array of multimedia tools, including lecture
recordings, interactive e-modules, podcasts, and digital assessments (Kamal et al., 2020).
However, which of the many media formats used in asynchronous learning truly sustain and
enhance students’ motivation to learn?

This is a particularly critical question for Malaysian institutions, which have already made
significant investments in digital platforms and content infrastructure. New evidence indicates
that media formats differ in their capacity to support the three psychological needs of
autonomy, competence, and relatedness as defined by Self-Determination Theory (SDT) (Deci
& Ryan, 1985), and that only selected formats consistently produce intrinsic motivation linked
to deep and lasting learning (Staneviciene & Zekiene, 2025; Nurhayati et al., 2024; Prasetya et
al., 2025). This view of technology acceptance is supported by the Technology Acceptance
Model (TAM) (Davis, 1989), which provides the understanding of a student's initial attitude
towards a particular medium, given their perceptions of its usefulness and ease of use.

Building on these complementary theoretical perspectives, this systematic literature review
(SLR) is conducted using an integrative TAM—SDT conceptual framework (Figure 1) that
positions digital media type as a contextual moderator between technology acceptance and
motivational quality. Inquiry questions are the following:

1. What types of digital media are the most effective in raising learning motivation in the
asynchronous learning setting of university students?

2. What are the varied ways that media formats can meet the SDT needs for autonomy,
competence, and relatedness?

3. What motivational design features are consistently associated with intrinsic
motivation?

4. What are the contextual factors that moderate these relationships, especially in the
context of higher education in Malaysia?
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Conceptual Framework: TAM-SDT Intergration for Digital and Learning Motivation

Contextual Factors TeChHOIOgy Acceptence Self-Determin'ation Tl}eory
Model (TAM) (SDT) & Learning Motivation
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Figure 1: Conceptual Framework of TAM—SDT Integration
Source: Adapted from Davis (1989) and Deci & Ryan (1985).

Literature Review
Technology Acceptance Model (TAM) and Digital Media Attitudes

Davis' (1989) TAM is one of the most comprehensive models to explain the process of
technology adoption in educational contexts. The two constructs of the system, namely
Perceived Usefulness (PU) and Perceived Ease of Use (PEOU), have consistently been found
to correlate with students' motivation and behavioural engagement across various digital
systems (Kemp et al., 2024; Sukendro et al., 2020). What has happened over the past few years
is that other factors have been added to these models, such as social influence and facilitating
conditions in the Extended models (TAM2, TAM3, UTAUT), which have expanded the scope
of explanation in the current use of digital learning. In particular, the combination of TAM and
motivational theory revealed that the relationship between media design features and intrinsic
motivation was mediated by PU and PEOU (Fathali & Okada, 2018; Roca & Gagné, 2008),
which is one of the key points of interest in the current review.

Self-Determination Theory (SDT) and Learning Motivation

SDT (Deci & Ryan, 1985, 2000) distinguishes between autonomous motivation, driven by
genuine interest and personal values, and controlled motivation, sustained by external
incentives. Sustained engagement depends on satisfying three psychological needs, which are
autonomy (self-directed choice), competence (efficacious mastery with responsive feedback),
and relatedness (social connection within the learning community). Each need presents distinct
design challenges in asynchronous contexts. Autonomy requires meaningful learner choice, the
competence hinges on timely, substantive feedback, and the relatedness, arguably the most
difficult to address asynchronously, demands structured social interaction (Salikhova et al.,
2020; Chiu, 2021). How well different digital media address these needs forms the analytical
core of this review.
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The Malaysian Higher Education Context

Research on digital media motivation in public universities in Malaysia remains relatively
limited. Previous research has reported attitudinal changes after the pandemic, with the changes
being slight and dependent on the quality of pedagogical support and technical infrastructure
(Ismail et al., 2020; Kamal et al., 2020). Global findings may be difficult to directly apply
because of unique contextual variables such as the urban—rural digital divide, multiethnic and
multilingual populations, collectivist cultural values that make relatedness more important, and
regional variability in infrastructure (Chin et al., 2024). This review fills this gap by
synthesizing methodologically sound and contextually relevant evidence that is directly
pertinent to future empirical studies in Malaysian public universities.

Methodology
Study Design

This research is conducted using a Systematic Literature Review (SLR) methodology based on
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 (PRISMA
2020) framework (Page et al., 2021). A structured, transparent, and reproducible approach to
identifying, appraising, and synthesizing evidence attributes is especially relevant in a
methodologically heterogeneous discipline like educational technology and a cornerstone of
the PRISMA 2020 guidelines.

Search Strategy and Databases

The electronic search was carried out systematically in the four main academic databases,
namely Scopus, Web of Science (WoS), ERIC, and Google Scholar, in April and May 2025.
The search window is from 2019 to 2025, to reflect the modern era in which digital learning is
taking its place, while no date was specified for the theoretical works of Davis (1989) and Deci
& Ryan (1985). Table 1 explains the use of Boolean search strings.

Table 1. Search Strings by Database

Database Search String

Scopus / WoS ("multimedia" OR "instructional video" OR "digital game" OR
"interactive media") AND ("learning motivation" OR "intrinsic
motivation") AND ("higher education" OR "university students")

ERIC ("video-based learning" OR "e-learning media" OR "mobile learning")
AND ("student motivation") AND ("asynchronous learning")

Google Scholar  ("digital media effectiveness" OR "multimedia effectiveness") AND
("SDT" OR "self-determination") AND ("online motivation" OR
"learning engagement")

All Databases ("asynchronous learning" AND "digital media" AND "motivation") AND
("higher education" OR "university") AND (2019:2025[DP])
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Inclusion and Exclusion Criteria

All the documents found using the search strategy were systematically screened based on a
defined set of inclusion/exclusion criteria. These criteria were defined based on theory,
guaranteeing consistency of decision-making and avoiding bias, thus enhancing the
transparency and replicability of the review. All studies were carefully reviewed to ensure they
conform to the requirements for study selection, and those that did not were rejected for clear
reasons. To give the reader a quick overview of the decision-making framework, a summary of
the criteria and examples of their application are included in Table 2.

Table 2: Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion

Year of 2019-2025 (empirical), foundational Before 2019 (except seminal

Publication  works without year limit theories)

Study Type  Empirical articles, SLRs, meta- Conference papers, book chapters,
analyses, case studies grey literature, opinion pieces

Population  University/higher education students  K-12 only; non-academic

populations
Studies unrelated to digital media or
student motivation

Topic Focus Digital media effectiveness, learning

motivation, SDT, TAM, multimedia

design
Learning Online, asynchronous, or blended Face-to-face instruction only
Context environments
Access Full text accessible Abstract only; no full-text available

PRISMA 2020 Selection Process

To identify a pool of records, a systematic search was performed in the four major electronic
databases, including Scopus, Web of Science (WoS), Education Resources Information Center
(ERIC), and Google Scholar between April and May 2025, resulting in 1,183 records. After a
thorough deduplication effort, 327 duplicate records were eliminated, leaving 856 distinct
records to be passed forward for the next step. The records were then screened for titles and
abstracts for inclusion/exclusion based on the predetermined eligibility criteria, and 228 articles
were considered relevant and progressed to full-text screening. Of the 72 articles retrieved at
the eligibility stage, 42 were excluded due to methodological weaknesses, lack of direct
relevance to digital media and learning motivation, or lack of access to the full article.

Thirty articles met all of the criteria for inclusion in the final corpus. The studies examined here
span a wide range of geographical contexts, study designs, and digital media contexts to offer
a broad empirical base for answering the four guiding research questions of this review. The
selection process was carried out with transparency and did conform to the PRISMA 2020
guidelines (Page et al., 2021). All inclusion and exclusion decisions were documented
systematically to ensure methodological rigour and to minimise selection bias. The four-stage
selection process, identification, screening, eligibility, and inclusion, is visually displayed in
Figure 2.
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IDENTIFICATION
Scopus, Web of Science, ERIC, Google Scholar: N = 1,183 records retrieved

Duplicates removed: 327 — Unique records retained: N = 856

SCREENING

(Title & Abstract) N = 856 screened; 628 excluded (non-multimedia; K-12 only; no
university context) — N =228 advanced

ELIGIBILITY

(Full-Text Review) N = 72 assessed; 42 excluded (inappropriate methodology; no
direct motivation link; full text inaccessible) — N = 30 retained

INCLUSION
(Final Synthesis) N = 30 articles included in systematic review

Figure 2: PRISMA 2020 Article Selection Process
Source: Adapted from Page et al. (2021).

Data Synthesis

Thematic synthesis was employed as the primary analytical method for organising and
interpreting findings across the 30 included studies. This approach was chosen because of its
ability to transcend the descriptive aggregation of data and to develop themes of interpretation
that span across a variety of empirical contexts, research designs, and geographical locations
(Thomas & Harden, 2008). Systematic extraction of the findings of all 30 studies was
conducted using a structured data extraction protocol, and the findings are presented according
to the four research questions guiding this review. These studies were coded on various key
variables, including digital media type, theoretical framework used, dimensions of SDT
addressed, reported digital media motivational outcomes, and contextual moderator factors.

Studies were compared across four parameters: geographical origin, research design typology,
media type classification, and reported motivational outcomes. This comparative process
helped determine convergent patterns, especially those concerned with the high motivational
effectiveness of the same types of media, as well as divergent patterns that indicated contextual
moderators in operation. Researcher reflexivity was encouraged but not neglected in the
synthesis process by periodically questioning interpretive assumptions and taking special care
to prevent the blending of motivational constructs in the studies, which operationalised them
differently. In this reflexive position, it was necessary to guarantee the integrity and credibility
of the thematic conclusions that were made regarding a body of literature, which was
methodologically and contextually heterogeneous.
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The 30 included articles span 2019 to 2025; 70% (n = 21) were published between 2022 and
2025, reflecting the surge in digital media research following the pandemic. Geographically,
Asian contexts predominated (n = 14), followed by North America (n = 6), Europe (n =5), and
other regions, including Africa (n = 5). Research designs encompassed quantitative studies (n
= 17), SLRs and meta-analyses (n = 5), RCTs and experiments (n = 4), qualitative studies (n =
2), and case studies (n = 2). Table 3 presents a full summary of the included studies.

Table 3. Summary of Studies Included in the Systematic Literature Review (N = 30)

No Author & Country  Digital Media Study Sample Key Findings

. Year Type Design

1. Tanietal. Australia ~ Multimedia Quasi- 500+ Multimedia videos
(2022) video (narrator  experiment produced notable

+ visuals) gains in procedural
and metacognitive
achievement.

2.  Staneviciene Lithuania  Varied SLR Review Multimedia use in
& Zekiene multimedia higher education
(2025) (video, reliably raises

animation, motivation and
interactive) attainment

3. Perryetal. USA Online Quantitative Mixed Presentation mode
(2024) instructional and technological

videos familiarity shape
learning outcomes
meaningfully

4. Molderetal. USA Personal Quantitative Undergrad Instructor-led
(2025) storytelling narrative video

videos fosters engagement
and science identity
formation

5.  Atkinson et USA Student-created RCT Large Self-produced
al. (2024) videos (STEM) videos correlate

with deeper student
involvement in
course content

6. Choe et al. USA Asynchronous Survey University  Asynchronous
(2019) lecture videos video supports

adequate
satisfaction and
learning outcomes

7.  Adeyele Nigeria Simulation Quantitative  School Simulation games
(2024) games & outperform blended

interactive and traditional
multimedia
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No Author & Country  Digital Media Study Sample Key Findings

Year Type Design
formats in science
outcomes.

8. Nurhayatiet Indonesia  Online learning  Survey Students LMS-based media
al. (2024) media (LMS) links positively to

achievement and
reported motivation

9. Lietal China Educational Quantitative  Students Engagement
(2024) digital games mediates the link

between game-
based tools and
motivational
outcomes.

10. Salsabila & Indonesia  Digitalized Quantitative Admin. Digitalized
Usman learning media Edu. resources shape
(2024) both learning style

preferences and
motivation levels.

11. Prasetyaetal. Indonesia Interactive Quantitative  Students Favourable
(2025) digital media perceptions of

interactive media
link directly to
motivation gains

12. Patongloan & Indonesia  Asynchronous Case Study  University E-learning in
Prayogi e-learning asynchronous
(2025) mode proves

workable in
university-level
instruction.

13. Riwanda et Indonesia  PDF hyperlink  Qualitative  Students Hyperlinked PDFs
al. (2024) (Arabic support

learning) asynchronous
learning when
navigation is
interactive

14. Linetal. Taiwan Game-based Experiment  Students Motivational
(2024) formative reward structures

assessment embedded in game
assessments
improve
performance.

15. Vo & Ho Vietnam Online learning  Quantitative University Environmental
(2024) environment quality and

expectancy-value
beliefs moderate
student
engagement
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No Author & Country  Digital Media Study Sample Key Findings
. Year Type Design
16. Zhang et al. China Digital media + Quantitative College Pairing digital tools
(2024) instructor with instructor
support guidance
strengthens student
engagement.
17. Ahmedetal. Banglades Digital literacy  Quantitative Teacher Teacher digital
(2024) h & online trainees literacy positively
motivation associates with
online learning
motivation
18. Getenetetal. Australia  Digital tech, Survey Online Technology
(2024) literacy & self- attitudes and digital
efficacy literacy predict
online engagement
19. Bai & Gu China Online learning  Survey K-12 SDT constructs,
(2024) (SDT & K-12) especially
autonomy, explain
online engagement
variance
20. Zeng & Xin  China Async vs. Sync  Comparativ  Online Autonomous
(2024) motivation e motivation sustains
persistence better
in asynchronous
modes
21. Hungetal. Taiwan Online async & RCT Medical Asynchronous
(2024) sync learning delivery
comparatively
reduces intrinsic
motivation
22. Tong et al. Vietnam Blended Quantitative  Students Blended formats
(2022) learning improve self-study
platforms habits, attitudes,
and reported
motivation
23. Ismail et al. Malaysia  STEM videos in  Survey Students STEM video
(2020) teaching integration is
associated with
elevated learning
engagement
24. Kamaletal. Malaysia  Online learning TAM 354 COVID-19
(2020) platforms transition
accelerated positive

adoption attitudes
toward online
platforms
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No Author & Country  Digital Media Study Sample Key Findings
. Year Type Design
25. DeCoito & Canada Online STEM Qualitative =~ STEM Instructional design
Estaiteyeh curriculum Teachers quality is the chief
(2022) (COVID) determinant of
online motivation.
26. Ercan (2014) Turkey Multimedia in Experiment ~ School Multimedia-
science enhanced lessons
education improve
achievement and
positive science
attitudes.
27. Tugirinshuti  Rwanda Video Experiment ~ School Video-based
et al. (2024) multimedia in multimedia
astrophysics strategies lift
performance in
astrophysics
contexts
28. Rajan & UK Async & face- Survey University  Online
Herbert to-face environments
(2024) environments correlate with
disruptions in
engagement and
motivation
29. Carmi (2024) Israel E-learning via Survey University Zoom-based e-
Zoom learning garners
positive student
attitudes and
comparable
effectiveness
30. Singh et al. India E-learning in SLR Review E-learning shapes
(2024) higher education academic
outcomes,

motivation and
attitudes are key
mediators

Comparative Effectiveness of Digital Media Types

Results of thematic synthesis across 30 included studies showed significant differences among
motivational profiles across various digital media, confirming that digital media type is a valid
determinant of learning motivation in an AHE environment. The variations were found to be
systematic (not random) and showed clear trends in line with the theoretical predictions of the
Technology Acceptance Model (TAM) and the Self-Determination Theory (SDT). In particular,
media types that provided more opportunities for learner agency, more frequent and relevant
competency feedback, and a more social experience were repeatedly found to yield better
motivational results across diverse geographical settings and student populations.

1015



International Journal of
Education, Psychology and Counseling
EISSN : 0128-164X

Volume 11 Issue 63 (June 2026) PP. 1006-1027
Table 4 is a comparative matrix of the effectiveness of the seven types of digital media used on
the three psychological needs of SDT, including autonomy, competence, relatedness, and
overall intrinsic motivation. The effectiveness ratings are on a 5-point scale ranging from very
weak (1) to very strong (5) and very convergent (4) to not very convergent (2) based on the
results of multiple independent studies. These ratings were systematically generated by
qualitative weighting of the empirical evidence presented in the studies included based on the
following factors: sample size, rigor of research design, consistency of findings across contexts,
and specificity of the measurement and reporting of motivational outcomes.

Table 4. Comparative Matrix of Digital Media Effectiveness

Types of Digital Autonomy Competence Relatedness Intrinsic Key References
Media (SDT) (SDT) (SDT) Motivation
Instructional 4 5 2 4 Tani et al.
Video (short, <8 (2022); Perry et
min) al. (2024)
Digital Games 5 5 3 5 Li et al. (2024);
& Simulation Adeyele (2024);
Lin et al. (2024)
Mobile 4 3 2 3 Salsabila &
Application Usman (2024);
Ahmed et al.
(2024)
LMS & E- 3 3 2 3 Nurhayati et al.
Learning (2024);
Module Patongloan &
Prayogi (2025)
Social media & 3 2 4 3 Zhang et al.
Discussion (2024); Vo &
Forums Ho (2024)
Interactive 4 5 3 5 Staneviciene &
Multimedia Zekiene (2025);
(H5P, AR) Prasetya et al.
(2025)
PDF / Static 2 2 1 2 Riwanda et al.
Notes / Digital (2024); Choe et
Text al. (2019)

Note: 5 = Very high effect; 4 = High; 3 = Medium; 2 = Low; 1 = Very low. Based on synthesis of 30 studies
(2019-2025).
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Figure 3 presents a colour-coded visual synthesis of the effectiveness ratings in Table 4, to
allow for easy use across all media types and SDT need dimensions at once. The shading of
each cell follows a three-level coding scheme, with green representing high, yellow
representing medium, and red representing low effectiveness, and allows readers to
immediately see which types of media are most effective in terms of corresponding SDT
motivational principles and which are less effective in one or more of the dimensions of
psychological need.

The heat map shows that there is a strong theoretical and clear pattern: interactive multimedia
tools, digital games, and simulations give consistently high scores for all three dimensions of
autonomy, competence, and intrinsic motivation, with medium scores for relatedness, which is
difficult to achieve with any asynchronous medium. On the other hand, static content like PDFs
consistently scores low on all metrics, which supports the point that passive, non-interactive
media are not as good as a primary motivator in an asynchronously delivered content. These
visual patterns offer a user-friendly and evidence-based guide for instructional designers and
teachers to inform and support their decisions about the selection of digital media in higher
education settings with a theoretical underpinning.

Interactive Multimedia

(HSP, AR) MEDIUM

Short Instructional LOW

Videos
Storytelling Video MEDIUM MEDIUM
Mobile Applications MEDIUM LOW MEDIUM
Social media & MEDIUM LOW MEDIUM
Forums
Ll 2 A LeRenrm MEDIUM  MEDIUM LOW MEDIUM
Module
PDF & Static Notes LOW LOW LOW LOW

Figure 3. Visual Synthesis of Digital Media Effectiveness Across SDT Dimensions
Note: Dark grey = high; medium grey = medium; soft grey = low. Based on a synthesis of 30 studies (2019—
2025)

Moderator Factors Influencing Effectiveness

There were six variables that kept appearing as significant factors that determine the
effectiveness of the media format in motivating the students (Table 5). The impact of
motivation can be magnified or minimized, depending on the factors at play, even though the
design of a medium may have qualities that make it especially effective.
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Table 5. Moderator Factors Influencing Digital Media Effectiveness

Moderator Description and Implications Key References
Factor
Students' Learners with stronger digital proficiency benefit Getenet et al. (2024);
Digital more from interactive and immersive media. Those Staneviciene &
Competence  with limited digital skills risk cognitive overload, Zekiene (2025)
which counteracts motivational gains.
Instructional ~ Media effectiveness depends heavily on design DeCoito &
Design decisions, varied formats, embedded feedback, and Estaiteyeh  (2022);
Quality explicit learning objectives, all of which modulate Patongloan &
motivational outcomes regardless of technological Prayogi (2025)
sophistication.
Instructor Instructor presence in asynchronous settings Zhang et al. (2024);
Support & through timely feedback, personalised video Rajan &  Herbert
Facilitation content, and guided facilitation markedly elevates (2024)
the motivational value of any media type.
Digital Bandwidth-dependent media such as high- Chin et al. (2024);
Infrastructure  definition video and simulation games Kamal et al. (2020)
& Access underperform where internet connectivity is
limited or device access is constrained, particularly
in rural Malaysian regions.
Learning Individual variation in media preference is well Salsabila & Usman
Style & documented. Allowing learners to choose their (2024); Bai & Gu
Student preferred media format is an expression of (2024)
Preferences autonomy in SDT terms and independently raises

Duration &
Intensity  of
Exposure

motivational engagement.

Videos under eight minutes outperform longer
equivalents in motivational impact. Extended
exposure to a single media format generates
fatigue, diminishing motivational returns over
time.

Tani et al. (2022);
Perry et al. (2024)

Discussion

RQI1: What Types of Digital Media Are Most Effective in Raising Learning Motivation in
The Asynchronous Learning Setting of University Students?

The thematic synthesis of 30 studies reveals a clear hierarchy of motivational effectiveness
across digital media types, directly addressing RQ1. Digital games and interactive simulations
emerged as the most motivationally potent formats. Through the TAM—-SDT lens, these media
consistently attain the highest Perceived Usefulness ratings precisely because they fulfil all
three SDT psychological needs within a single learning episode. The player agency satisfies
autonomy, progressive challenge with immediate feedback satisfies competence, and
collaborative or competitive game structures partially address relatedness. Li et al. (2024)
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confirmed that learning engagement fully mediates the relationship between game-based tools
and motivational outcomes, while Adeyele (2024) demonstrated that simulation games
outperform blended and traditional formats in science achievement. The reward-embedded
game assessments studied by Lin et al. (2024) further corroborate that intrinsically motivating
structures produce measurable performance gains.

Interactive multimedia tools (H5P, augmented reality, and animated modules) ranked equally
high in overall intrinsic motivation. Staneviciene and Zekiene (2025) confirmed across a
systematic review that this category consistently outperforms traditional media in higher
education motivation outcomes, and Prasetya et al. (2025) demonstrated a direct positive
relationship between students’ perceptions of interactive media and their motivation gains.
Short instructional videos (under eight minutes) followed closely, representing the most
frequently studied media type across the corpus (n = 7). At the lower end of the hierarchy, LMS
platforms and static documents such as PDFs predominantly supported extrinsic motivation
drivers, such as grade completion and credential accumulation, without generating the
responsive feedback or learner agency necessary for autonomous motivation as theorised by
SDT. Interpreting this hierarchy through TAM clarifies that media perceived as both useful and
easy to use by students reliably translate into higher Perceived Ease of Use and Perceived
Usefulness ratings, and ultimately into sustained motivational engagement.

RQ2: What Are the Varied Ways That Media Formats Can Meet the SDT Needs for
Autonomy, Competence, And Relatedness?

The evidence shows that the three SDT dimensions are uniformly addressed in any one media
format and that the strengths of each medium vary systematically across the three SDT needs.
Autonomy was highest with digital games, interactive multimedia, and mobile applications
because they embed meaningful learner choice into the activity itself in the activity itself, which
allows students to choose from pathways, difficulty levels, or other pacing options. Bai and Gu
(2024) identified autonomy as the SDT construct most strongly predictive of online learning
engagement, showing the centrality of autonomy in an asynchronous environment. Short
instructional videos also received high scores on autonomy, meaning that students can pause,
rewind, and repeat the content as they wish, which is important in Malaysian higher education
because students often have multiple responsibilities that compete for their time, such as family
duties (Zeng & Xin, 2024).

Interactive multimedia and digital games were rated highest for competence, with many
features of the games involving adaptive feedback, scaffolding, and observable indicators of
mastery. Even one-way media can support competence if it has clear explanations and worked
examples, as demonstrated by Tani et al. (2022) that narrated videos in multimedia significantly
increased both the procedural and metacognitive outcomes. By contrast, LMS platforms and
static PDFs were consistently rated as less competent in achieving efficacy-building feedback,
which SDT considers a key criterion for being effective (Nurhayati et al., 2024; Riwanda et al.,
2024). In all media categories, the most systematically unmet need was relatedness, as this is a
theoretically significant finding. Even the best-performing formats (digital games and
interactive multimedia) received medium scores when applied as an asynchronous use. Social
media and structured discussion forums had the highest potential for relatedness among the
media types reviewed. However, only when structured and facilitated. Zhang et al. (2024)
revealed that digital peer support with instructor facilitation significantly improved Chinese
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university students' relational engagement, and Vo and Ho (2024) showed that the quality of
the online social environment is a key factor in moderating sustained engagement.

RQ3: What Motivational Design Features Are Consistently Associated with Intrinsic
Motivation?

Interpreting the evidence through the TAM—-SDT framework reveals four design features that
consistently and significantly predict intrinsic motivation across diverse media types and
geographic contexts. First, embedded adaptive feedback is the single most recurrent design
feature associated with high intrinsic motivation. Whether delivered through game-based
progression systems, interactive HS5P branching activities, or instructor-annotated video
timestamps, timely and informative feedback directly supports the SDT need for competence
by communicating mastery progress and correcting misconceptions without interrupting flow
(Li et al., 2024; Perry et al., 2024). Second, learner-controlled pacing and navigation features
are strongly linked to autonomy satisfaction. Studies by Zeng and Xin (2024) and Hung et al.
(2024) jointly demonstrate that asynchronous formats which permit genuine self-direction
sustain motivation more effectively than synchronous delivery, particularly when learners face
competing demands. Third, instructor presence, broadly defined to include narrated video,
personalised storytelling, and timely feedback in discussion threads, is a robust motivational
design feature that transcends media type. Molder et al. (2025) showed that personal
storytelling in instructor videos significantly boosts engagement and science identity, while
DeCoito and Estaiteyeh (2022) identified instructional design quality as the primary
determinant of online motivation in STEM contexts, reinforcing that the educator’s role
remains indispensable even in fully asynchronous environments. Fourth, multimodal and
varied content structuring is consistently associated with higher motivation, particularly in
LMS-based delivery. Patongloan and Prayogi (2025) and Nurhayati et al. (2024) both report
that motivation within LMS platforms rises substantially when content incorporates varied
media elements rather than relying on static text alone. This finding implies that no media type
operates in isolation; even inherently lower-motivation platforms can be redesigned to generate
more intrinsically engaging experiences through thoughtful multimodal structuring.

RQ4: What Are the Contextual Factors That Moderate These Relationships, Especially in
the Context of Higher Education in Malaysia?

The TAM-SDT framework predicts that motivational outcomes are not determined solely by
media design but are substantially shaped by contextual moderators. This review suggests six
such moderators with specific implications for Malaysian public universities. As a first step,
digital competence is a crucial moderator for the students. Getenet et al. (2024) showed that
digital literacy and self-efficacy are predictive of online engagement. At the same time, students
who do not have strong digital skills may experience cognitive overload when viewing high-
interactivity media, a condition that is likely to cancel out the autonomy and competence that
the high-interactivity can provide for students with stronger digital skills (Staneviciene &
Zekiene, 2025). This is especially relevant in Malaysian public universities, where digital skills
are heavily skewed towards their urban and rural demographics, calling for pre-course digital
skills assessments and scaffolded onboarding. Second, instructional design quality serves as a
threshold moderator: if the quality of the instructional design is below a threshold, then none
of the media types is very motivating, irrespective of their theoretical capabilities. This was
found by DeCoito and Estaiteyeh (2022) as the main reason why learners are motivated to
participate in online learning in STEM, and by Patongloan and Prayogi (2025) that flexible
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asynchronous learning is less effective than synchronous learning in the case of weak
instructional structure.

Third, instructor support and facilitation amplify the motivational value of every media type
studied. Rajan and Herbert (2024) documented significant disruptions in motivation and
engagement when instructor presence was absent in online environments, and Zhang et al.
(2024) confirmed that pairing digital tools with active instructor facilitation generates
substantially stronger engagement than digital tools alone. This moderator is especially
significant in the Malaysian collectivist cultural context, where students typically value
relational and authority-guided learning experiences and may be reluctant to engage in self-
directed inquiry without explicit encouragement from lecturers. The fourth feature is the
moderation of digital infrastructure and access equity in the implementation of media that
consume a lot of bandwidth, like high-definition simulation games and augmented reality
applications. Chin et al. (2024) and Kamal et al. (2020) noted that there was a disparity in the
level of connectivity between rural and urban areas in Malaysia, which means that for any
hierarchical media model for higher education in Malaysia, contingency strategies for contexts
with low bandwidth need to be included. Fifth, motivation to engage with the learning is also
affected by the autonomy in media choices and individual learning style preferences. The
results of Salsabila and Usman (2024) showed that using digital media formats that respect
individual preferences has a significant effect on the learners' motivation and online learning
styles, which aligns with the Self-Determination Theory (SDT) principle of intrinsic motivation
through perceived choice. Sixth, the length and intensity of media exposure moderate the gains
in motivation: as Tani et al. (2022) and Perry et al. (2024) reported, videos longer than eight
minutes show less and less motivational gains as a function of time and intensity of exposure.

This evidence supports Malaysian teachers creating asynchronous materials by advocating for
a "chunked" and "varied" media approach rather than long-form, single-media delivery. These
six moderators clarify that the TAM—SDT framework must be applied contextually. Even when
SDT requirements are met and positive TAM perceptions are achieved, factors such as
insufficient digital competence, inadequate infrastructure, or limited instructor facilitation can
hinder the media's ability to motivate students. Therefore, the following aspects, including
designing effective asynchronous digital education for Malaysian public universities, require
simultaneously addressing media selection, instructional design quality, and student
engagement context.

Theoretical Contributions

This review makes three theoretical contributions. First, it offers an empirical validation of the
integrative TAM-SDT framework and shows that TAM perceptions are more positive for media
types that are more complementary to digital learning SDT needs, thus supporting the
theoretical complementarity of both frameworks. Secondly, it proposes that the dimension of
relatedness in digital media design is the least studied one, although it is important for the
development of authentic intrinsic motivation in the context of asynchronous learning. Most
media, whether they are social, collaborative, or technologically advanced, are more about
compliance than engagement. Moreover, digital competence is a moderator, indicating that the
use of media must be done responsibly, which is not only choosing the right media but also
constantly building up students' digital competence. Together, these three contributions provide
a theoretical basis that empowers researchers to conduct future empirical studies on the usage
of digital media in Malaysian public universities. In the context of collectivist cultural values,
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inconsistent digital infrastructure, and different learner capacities, the contextually sensitive
application of TAM—SDT is significant.

Practical Implications for Malaysian Higher Education

Drawing from the evidence synthesis, Table 6 presents a hierarchical framework for digital
media deployment ordered by motivational effectiveness. Malaysian public university lecturers
and instructional designers are encouraged to use the following layered media: digital games
and interactive media are used as the main content and assessment media, and micro
instructional videos are used to highlight the relatedness among the contents, while LMS is
used as a scaffolding which connects the contents and creates an asynchronous learning
environment.

Table 6. Recommended Hierarchy of Digital Media Use

Priority Types of Digital Media  Motivational = Recommended Use

Effect
1 Digital Games & Very High Formative assessment, skills-
Interactive Simulations based practice, and problem-
solving activities
2 Interactive Multimedia Very High Visualising abstract concepts,
(H5P, AR, Animation) exploratory and experiential
learning
3 Short Instructional High Core content delivery, procedural
Videos + Storytelling demonstrations, narrative-based
learning
4 Mobile Applications Medium—High  Self-directed practice, micro-
(with social elements) quizzes, daily reflection activities
5 Structured Discussion Medium Collaborative projects, peer
Forums & social media reflection, and community-
building activities
6 LMS + E-Learning Medium Course navigation, structural
Modules (multimedia- scaffolding, and summative
enriched) assessment management
7 PDF & Static Notes Low Reference reading and
(supplementary only) supplementary depth not a

primary motivation driver

Source: Synthesised from included studies (2019-2025).

In Malaysia, additional factors must be considered. Hierarchies should be flexible,
incorporating contingency plans for students in rural areas with limited connectivity. Given the
collectivist nature of Malaysian campus culture, media delivery should be predominantly
asynchronous to support peer collaboration and relatedness. Furthermore, the linguistic and
cultural diversity of student groups necessitates culturally responsive media design that
accommodates various communication patterns and learning preferences.
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Conclusion

The results of this systematic literature review showed that the characteristics of digital media
that affect the learning motivation of university students in an asynchronous learning
environment were synthesised from 30 empirical studies. The main finding is that the
motivational potency of the digital media formats is not interchangeable, in that their
motivational potency is closely related to their fulfillment of the SDT principles of autonomy,
competence, and relatedness, mediated through the technology acceptance dimensions of the
TAM.

As for RQ1, it was revealed that the most motivating types of digital games for all three SDT
needs were digital games, interactive simulations, and H5P-based multimedia, which was also
rated the highest on TAM Perceived Usefulness. For the synthesis of RQ2, most interactive
formats were found to be suitable for autonomy and competence, while relatedness was the
most consistently clear-cut dimension of SDT that is lacking in all media types for
asynchronously delivered interactive formats, thus affecting the design of the interactive
format. For RQ3, the four motivational design features that showed a consistent prediction of
intrinsic motivation across the media types that were used were: embedded adaptive feedback,
learner-controlled pacing, visible instructor presence, and multimodal content structuring.
Finally, addressing RQ4, six contextual moderators were identified. The researchers found that
the motivating effect of a given medium is moderated by contextual factors, particularly in the
context of higher education in Malaysia, which are identified as digital competence, quality of
the instructional design, facilitation by the teacher, access to infrastructure, preferences of
learners, and duration of exposure to media.

A notable research gap was identified: no prior study has comprehensively examined the
comparative motivational effects of digital media types in Malaysian public universities using
an integrated TAM—-SDT framework. The direct purpose of the primary empirical study, to
which this review directly informs, is to address this gap. It proposes a hierarchical model of
the media, which is grounded in research and provides instructional designers, curriculum
developers, and policy makers with a foundation for improving digital learning environments
in ways that truly support student motivation and engagement.
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