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ABSTRACT

The increasing demand for inclusive and flexible learning has led to the widespread use of asynchronous
online learning. In these settings, multimedia resources, especially educational videos, play a key role by
offering content that supports various learning styles. However, creating meaningful interaction between
learners and content remains a challenge. Interactive videos, such as those with embedded questions or
scenario-based choices, offer new ways to keep learners engaged, reflective, and in control of their learning.
This study used a PRISMA-compliant systematic literature review and bibliometric analysis to examine
how interactive videos support learner—content interaction in asynchronous settings. A total of 38 studies
were reviewed to identify trends, key themes, and research networks. The analysis identified three main
perspectives (student, teacher, and generic) and four thematic areas: course design, interaction design,
student experience, and evaluation. Although interdisciplinary collaboration is currently limited, the diverse
approaches and implementations suggest rich opportunities for innovation and integration. The results also
show that interactive video design is guided by educational theories and practical needs, drawing from
learning sciences and advances in educational technology. This study offers guidance for educators improving
online course design, institutions adopting interactive tools, and researchers advancing the understanding of
learner—content interaction.

Keywords: Bibliometric analysis, human-computer interaction, interactive video, multimedia tools, online
learning, systematic literature review, video-based learning.

INTRODUCTION

Online learning has expanded significantly in recent years, particularly in the wake of the COVID-19
pandemic, which accelerated the adoption of remote and digital educational formats (Dos Santos, 2022).
This instructional modality offers key advantages, such as overcoming geographical constraints and providing
learners with the flexibility to manage their own schedules (Ozturk, 2021). Commonly used terms such as
e-learning and distance learning are frequently employed interchangeably with online learning (Rhim &
Han, 2020). Among the diverse tools utilized in online learning environments, videos play a central role
(Jung et al., 2019; Martinez-Martinez et al., 2024). Educational videos, as a form of multimedia content,
support both visual and auditory learning preferences and offer asynchronous, on-demand access that aligns
with self-paced learning models (Sablic et al., 2020; Saluky & Bahiyah, 2023).

The roots of video-based learning precede the widespread adoption of online education. Initially introduced
in classroom settings as supplemental instructional materials, video content has since evolved into a
fundamental component of online and hybrid learning environments (Ali & Baig, 2022; Yousef et al., 2014).
The current educational landscape leverages video lessons extensively, either as the primary instructional
method in fully online courses or as part of blended and flipped learning models where video augments
traditional classroom instruction (Brame, 2016).
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However, despite its ubiquity, online video instruction presents several pedagogical challenges. Chief among
these is the difficulty many students face in maintaining engagement with linear video content (Kebritchi et
al., 2017), which can negatively impact academic achievement and reduce course completion rates (Pursel et
al., 2016). This issue is particularly pronounced in Massive Open Online Courses (MOOC:s), where course
completion rates remain persistently low despite increasing global participation (Zakaria et al., 2024). A major
contributing factor is the heavy reliance on self-paced formats, wherein learners must regulate their own study
behaviors (Zhu et al., 2024). Students lacking adequate self-regulation skills often struggle to maintain focus
and motivation when engaging with conventional, non-interactive video content (Kocdar et al., 2018).

In large-scale online courses, sustaining synchronous teacher-student interaction is inherently challenging due
to the volume of participants (Turan et al., 2024). Consequently, learner-content interaction assumes critical
importance in ensuring the effectiveness of online instruction (Kadir et al., 2024). Prior research has identified this
form of interaction as a primary determinant of learner satisfaction (Gameel, 2017) and a key predictor of learning
performance and course completion (Zimmerman, 2012). Enhancing learner-content interaction, particularly in
asynchronous environments, can be achieved through the use of interactive video formats (Smithwick etal., 2018;
Polat & Taslibeyaz, 2024). These videos can be implemented effectively in both high-enrollment courses and
instructional designs such as flipped learning, where video content serves as the foundation for in-class application.

Recent technological advancements enable the transformation of static, linear videos into interactive
learning experiences through the use of Web 2.0 tools and video authoring platforms (Pulukuri & Abrams,
20205 Priyakanth et al., 2021; Vakilian et al., 2022). Interactive video content integrates elements such
as embedded questions, hyperlinks, and timed annotations to prompt learner reflection and engagement
at designated points within the video (Yurum, 2023). This design increases the duration and depth of
student interaction with the material, which has been linked to improved learning outcomes and higher
completion rates (Zimmerman, 2012). Additionally, scenario-based and 360-degree interactive videos are
increasingly utilized to simulate real-world decision-making contexts, with tools such as H5P supporting the
development of these immersive multimedia formats (Bacon, 2024).

Although numerous studies have examined the role of interactive videos in online learning and reported
their effectiveness (Zhang et al., 2006; Gamage et al., 2019; Mutawa et al., 2023), the literature remains
fragmented. To date, no comprehensive synthesis of these studies has been conducted to evaluate overarching
trends, research priorities, or influential contributions. A systematic review of the existing literature is necessary
to clarify the scope and trajectory of research in this area, offering guidance to educators, researchers, and
developers interested in multimedia learning technologies.

To address this gap, the present study employs a bibliometric analysis to map the landscape of empirical
research on interactive video use in online education. The study aims to identify frequently used keywords
and terms, examine patterns of author collaboration, and determine the most influential authors in the field.
Accordingly, the following research questions guide the study:

* RQI. What are the most frequently used keywords in studies?
* RQ2. What are the most commonly used terms in the studies?
* RQ3. What patterns of author coupling are evident in the studies?
* RQ4. Who are the most influential authors in the field?
This study focuses specifically on empirical research that investigates the use of interactive video in fully or

partially online courses. The emphasis is on asynchronous learning environments, where interaction with
content plays a central role in promoting student autonomy and self-directed learning.

By mapping the structure of this research field, the study aims to inform both academic inquiry and practical
applications. It also seeks to highlight effective tools and techniques that educators can use to enhance their
instructional videos. As more tools become available that can turn existing videos into interactive ones—
often without the need for re-recording—and as platforms like YouTube make educational content widely
accessible, the potential to improve learning through interactive video is substantial.

The rest of the paper is organized as follows: Section 2 describes the methodology of the systematic review
and bibliometric analysis, Section 3 presents the findings, Section 4 discusses the results in light of the
literature, and Section 5 concludes with implications, limitations, and suggestions for future research.
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METHOD

This study employed a PRISMA-oriented systematic literature review (SLR) combined with a bibliometric
analysis to examine the use of interactive videos in asynchronous online learning environments, with a
particular emphasis on learner—content interaction. The research process followed established SLR
procedures to ensure transparency, replicability, and methodological rigor. The overall method consists of
four key components: (1) identification of relevant literature through a structured search across selected
academic databases, (2) application of predefined inclusion and exclusion criteria, (3) systematic screening
and selection of studies in line with PRISMA guidelines, and (4) data extraction and synthesis through both
bibliometric and content analyses. Each step is described in detail in the following subsections.

Databases and Search String

To identify relevant literature for this study, a comprehensive search strategy was employed using both the
Web of Science and Scopus databases. These databases were selected due to their wide coverage of high-
quality peer-reviewed publications and their data suitability for bibliometric analysis.

The search string was designed to capture studies focusing on the use of interactive videos in distance, online,
or e-learning contexts within educational settings. The following search terms and Boolean operators were
used:

(“interactive video*”) AND (“distance” OR “online” OR “e-learning”) AND (“educat*” OR “teach*” OR
“learn*” OR “instruct®” OR “course*” OR “school*” OR “college*” OR “universit*”)

The search was applied to the title, abstract, and keywords fields to ensure comprehensive coverage. Truncation
(e.g., educat™) was used to include all relevant variations of keywords (e.g., “education,” “educational,” etc.).

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria (see Table 1) were determined to ensure that the selected studies are
relevant, high-quality, and directly related to the research focus. Only peer-reviewed journal articles and
conference papers were included to ensure reliability, while other types like books and theses were excluded.
English-language and full-text studies were selected so the content could be fully understood and analyzed.
Since the study focuses on current online education, only videos shared on online platforms were included;
older formats like videodiscs were excluded. To examine independent learning, only asynchronous settings
were considered, excluding live or synchronous formats. The main focus was on learner—content interaction,
so studies centered only on interaction with peers or instructors were not included. The review is limited
to the education field and student participants to ensure relevance to formal learning settings. Finally, only
empirical studies directly related to the research questions were included to base the findings on actual data
and observed results.

Table 1. Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion
DocumentType  Journal article, conference paper Review, book, book chapter, thesis
Language English Non-English
Availability Full-text available Only abstract available
Sharing Videos are shared via an online Videos are shared via videodisc
platform
Timing Asynchronous Synchronous (Live broadcasts, videoconferences etc.)

Interaction Type

Includes learner-content

Includes only learner-learner interaction or learner-instructor

interaction interaction
Domain Education All other fields
Participants Students Professionals or Patients

Relevance

Type of study

Related to our research questions

Empirical

Not related to our research questions

Non-empirical
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Study Selection Process

The study selection process was conducted in early 2024 in accordance with the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines (Page et al., 2021) and is illustrated
in Figure 1.

In the identification phase, a total of 718 records were retrieved from two major databases: Web of Science (n
= 280) and Scopus (n = 438), following initial filtering based on document type and language, which limited
results to English-language journal articles and conference papers. After removing 215 duplicate records,
503 studies remained for the screening phase.

During the screening phase, the titles and abstracts of these records were evaluated using criteria related to the
educational domain, target population (students), video delivery method (online platforms), asynchronous
learning context, and full-text availability. As a result, 408 studies were excluded for not meeting these
requirements.

In the eligibility phase, the full texts of the remaining 95 studies were assessed in detail based on especially
relevance to the research questions, empirical nature of the study, and inclusion of learner—content
interaction. Additionally, for studies that lacked sufficient information on screening-related criteria (e.g.,
learning context or participant type), these aspects were also verified during this phase. This phase led to the
exclusion of 57 studies that did not satisfy one or more inclusion criteria.

Ultimately, 38 studies met all inclusion requirements and were incorporated into the final systematic
literature review and bibliometric analysis.

1. Identification 2. Screening 3. Eligibility 4. Included

Studies identified through Studies screened by Full-text studies assessed Studies included in this
Web of Science and Scopus title and abstract [ for elibility ' review

(n=718) (m = 503) ‘ (n=95) | (n=38)

Duplicates Studies Studies
excluded excluded excluded
(n=215) {n = 408) (n=57)

Figure 1. PRISMA Flow for Study Selection

Data Extraction and Synthesis

To facilitate bibliometric analysis, metadata from both Web of Science and Scopus databases were exported
and merged into a single .csv file. This consolidated dataset was analyzed using VOSviewer (Van Eck &
Waltman, 2021), a widely used software tool for constructing and visualizing bibliometric networks.
VOSviewer was selected for its ability to handle large datasets and generate high-quality visualizations of
relationships between keywords, terms, authors, and publications. Its strength in uncovering underlying
patterns and thematic structures within research domains made it particularly suitable for this study.

The following bibliometric analyses were conducted: keyword co-occurrence analysis, term co-occurrence
analysis, bibliographic coupling analysis, and co-citation analysis. Each analysis provided a unique lens
through which the development and structure of the literature could be interpreted. Keyword analysis
revealed the dominant topics and shifting areas of interest, reflecting what researchers prioritize in their work.
In contrast, term analysis focused on identifying the underlying themes present in the titles and abstracts
of publications, offering a deeper conceptual understanding. Bibliographic coupling helped uncover the
collaborative structure of the research field by grouping authors with similar citation patterns, suggesting
shared research agendas. Finally, co-citation analysis highlighted the intellectual foundations of the field
by identifying frequently co-cited authors, thus shedding light on the theoretical and empirical works that
have shaped current research directions. Together, these methods provided a multi-dimensional view of the
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thematic, conceptual, and collaborative landscape of the literature.

In parallel, a content analysis was performed to extract descriptive data from the selected studies. The
following elements were systematically recorded in a structured spreadsheet: course or domain, number
of participants, tool or platform used, research (evaluation) design, presence of a control or comparison
group, and main findings related to the use of interactive videos. This synthesis enabled a more detailed
understanding of the educational contexts, methodological approaches, and key outcomes reported across
the included studies.

RESULTS

This section presents the key findings of the study across five sub-sections. The first sub-section, (1) Overall
Findings, provides a summary of the general characteristics of the included studies. The remaining sub-
sections report the outcomes of the bibliometric analyses conducted to address the research questions. These
include the results of the (2) Keyword Analysis, (3) Term Analysis, (4) Bibliographic Coupling Analysis,
and (5) Co-citation Analysis, each offering insights into different aspects of the interactive video research
landscape in education.

Overall Findings

Table 2 lists all 38 studies reviewed in this study. For each study, it shows the reference, the course where
interactive video was used, the number of participants, the tool used to create the interactive videos, the
research design based on the evaluation approach, whether a comparison group was used, and the main
findings related to interactive video.

Figure 2a shows the number of studies published each year from 2006 to 2024, which can be divided into
early years (2006-2012), middle years (2013-2019), and recent years (2020-2024). While interactive videos
featured basic functionalities in the early years, they have incorporated more advanced features recently.
There was a significant increase in the number of publications after 2020. Overall, the data indicates an
increasing trend, highlighting the growing popularity of interactive videos in online courses today.

Table 2. The Selected Studies and Their Main Characteristics

Research Control Main Findings
Course or Number of ; . .
Reference Domain Participants Tool (Eva'luatlon) (Comparison)  (Related to Interactive
Design Group Videos)
“Students who
learned through short
(<6 minutes) videos
Education No (All three 'achle\(/jgdtbettgrl )
Technology, groups in this lcr«:rrrrr:ecola neit?\;]e reosr:J?ts
Afify (2020) Design and 63 Students PlayPosit Posttest study used d gn d
Production of interactive lan experience
Multimedia videos) ower cognitive load
compared to those
who learned through
medium and long
videos.”’
“Students experienced
a highly personalized
Akram et al. Twine,Hot Iearping joqrne){ with
(2023) Computer 163 Students  Potatoes, Posttest No the interactive video
HiHaHo and were mostly

positive about the
interactive video.”
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Bacon
(2024)

Barut
Tugtekin
and Dursun
(2022)

Botes and
Botha
(2021)

Cardinale et
al. (2020)

Chen
(2012a)

Chen
(2012b)

Chen
(2012¢)

Chilukuri
(2020)

Botanic

Introduction
to Economics
Il

Plant Sciences

Intro Cell Bio,
Intro Microbio
lab, Intro Bio

Computer
Application
Software—
Learning
Microsoft
Office Skills

Computer and
Information
Technology
Applications

Adobe
Photoshop

Network

17 Students

(16
Completed,
10 fiilled the
survey)

933 Students

38 (13+14
+11) Students

194 Students

76 Students
(Initially 85)

83 Students
(Initially 102)

124 Students
(Initially 141)

61

HsP

Articulate
Storyline,
Adobe

Captivate

H5P

Interactive
Video
Vignettes
(IVVs)

Interactive
Thematic
Video (ITV)

Interactive
Video on
Demand
(IVOD)

Interactive
Learning
Video (ILV)

H5P

Posttest

Posttest

Posttest

Pretest-
posttest

Pretest-
posttest

Pretest-
posttest

Pretest-
posttest

Pretest-
posttest

No

Yes

No

Yes

Yes

Yes

Yes

No

“Students had a
largely positive
response to the
360-degree virtual
tour, which included
a series of interactive
videos within an
interactive book.”

“Animation and
interactive video
materials did not
increase overall
cognitive load and
both groups had
higher material
motivation, but
interactive videos
caused higher
extraneous cognitive
load than animations.”

“Most students
reported that learning
with interactive
videos enhanced
their understanding,
and they stated to
prefer combining
interactive videos and
synchronous teaching
more than other
options.”

“Students who
completed interactive
video vignettes
showed significant
improvement in
understanding course
subject”

“Interactive videos
enhanced students’
learning performance
and motivation.”

“Interactive videos
enhanced students’
learning performance
and satisfaction.”

“Learners who use
interactive videos
have better retention
and motivation

than those who use
noninteractive video
or traditional face-to-
face training”

“Correlation between
the user satisfaction
and the performance
has clearly improved
in online active
learning framework
using interactive
videos.”
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Chouhan
(2021)

Chouhan
(2022)

Cummins et
al. (2016)

Devine et al.
(2015)

Gamage et
al. (2019)

Granjo and
Rasteiro
(2018)

Jacob and
Centofanti
(2024)

Jiang et al.
(2021)

Logic Circuits

Introduction
to Electrical
Engineering

Programming

Biomedical
Diagnostics,
Genetics and
Cell Biology
etc.

The
engineering
course
Hydraulics and
Hydrology

Chemical
Engineering
courses

Psychology
Concepts

Environmental
Engineering
course

25 Students

359 (129 +
230)

165 (81 + 84)

35 Students
(38 Initially)

169 Students

11/77
Students

(for only
interactive
videos/for all
the platform)

572 Students

30(18
Students)

Edpuzzle

Edpuzzle

Interactive

Lecture Video
Platform (ILVP)

Articulate
Storyline

Camtasia

LABVIRTUAL

H5P

H5P

Posttest

Posttest

Posttest

Posttest

Posttest

Posttest

Posttest

Posttest

No

Yes

No

No

No

No

Yes

No

“Learners were able to
achieve the learning
outcomes of the
interactive video
successfully, though

it required varying
levels of effort”

“The interactive video
lectures/assignments
in flipped classroom
significantly improved
learning performance.”

“Interactive videos
with in-video
questions resulted
in high student
engagement.”

“The Interactive video
(lab-based video with
interactive exercises)
was useful and
improved students’
learning of specific
video content.”

“Students were
engaged and
satisfied with the
interactive videos
including formative
asssessments, which
received positive
feedback from them.”

“Students reported
that interactive
videos helped them
understand topics
and support their
self-regulated study,
but interactive videos
donot boost their
engagement.”

“No significant
difference was found
in assessment scores
between students
who used interactive
videos and those who
did not. Although
overall engagement
was low, those who
engaged had a
positive experience
and preferred more
interactive elements
in future courses.”

“Students achieved
higher grades in
interactive videos
than linear videos and
lower than traditional
face-to-face lecture!
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Kim et al.
(2021)

Kleftodimos
and
Evangelidis
(2016)

Kleftodimos
and
Evangelidis
(2018)

Koenig et al.
(2021)

Koenig et al.
(2022)

Kolas et al.
(2016)

Laws et al.
(2015)

Levonis et
al. (2020)

Biology

Image and
Video Editing
Principles,
Graphics
Design

Image and
Video Editing
Principles

Calculus-
based Physics
Course

Physics

Information
Quality and
Digital Library
Services

Introductory
Physics

Chemistry
(Advanced
Bioscience
Lab)

8 Students

(12 Interviews)

51+ 57
Students

92 Students

200
(73+66+61)
Students

229 (105 +
124) Students

13 Students
(14 Initially)

565 (321 +
244) Students

9 Students

HyperButton

MediaElement
(HTMLS5
Player), Hot
Potatoes

MediaElement
(HTML5
Player), Hot
Potatoes

Interactive

Video-
Enhanced
Tutorials
(IVETs)

Interactive

Video-
Enhanced
Tutorials
(IVETs)

H5P, HapYak

Interactive
Video
Vignettes
(Vignette
Studio)

H5P

Posttest

Posttest

Pretest-
posttest

Posttest

Posttest

Posttest

Pretest-
posttest

Posttest

No

Yes

No

Yes

Yes

No

Yes

No

“The proposed
interactive video
interface significantly
enhances the
usability.”

“Students who
completed in-video
quizzes linked to
specific time points
in videos (i.e., time-
based interactive
videos) performed
significantly better
than those who did
not.”

“Students evaluated
positively the
interactive learning
environment that
includes videos
augmented with the
interactive activities.”

“Students who

used Interactive

video enhanced
tutorials (IVET

group) performed
significantly better
learning performances
than other students
(video-only and
control groups)”

“Students who
engaged with
interactive video-
enhanced tutorials
demonstrated
significantly better
learning outcomes
than those who used
linear videos.”

“The students were
generally positive and
found the interactive
learning modules to
be useful. Interactive
videos/presentations
were evaluated as the
most useful among
the learning materials/
activities in the
interactive module!”

“Students who

utilized interactive
video vignettes
demonstrated better
learning performances
and evaluated them
positively.”

“The virtual laboratory
tour created using
interactive platform
was an effective
learning aid”
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Monserrat
et al. (2014)

Mutawa et
al. (2023)

Perini et al.
(2023)

Polat and
Taslibeyaz
(2024)

Priyakanth
etal. (2021)

Pulukuri
and Abrams
(2020)

Smithwick
etal. (2018)

Vakilian et
al. (2022)

Physics

Fundamental
of Logic

Fire
Extinguishing,
First Aid etc.

Instructional
Technology

Basic
Simulation,
Electronic
Devices and
Circuits,
Digital System
Design

Chemistry

The Global
Parks and
Sustainability

Health
(Theoretical
Neurology)

18 Participants

69 Students

16 Students

55 Students

120 Students

59 Students

190 Students

80 Students

L.IVE system

H5P

The ELEVATE

Tool Suite

H5P

H5P

Edpuzzle

HapYak

Articulate
Storyline

Pretest-

posttest No
Pretest- No
posttest

Posttest Yes
Posttest Yes
Posttest No
Posttest No
Posttest No
Posttest Yes

“Students’learning
performance has
increased significantly
with the proposed
system (Integrated
Interactive Video-
based Environment
for Learning; L.IVE)”

“The interactive
features (also
including interactive
videos) of H5P offered
effective learning
experience to the
students.”

“Interactive videos
significantly improved
understanding

of basic concepts
compared to linear
videos. They also led
to shorter response
times and were
generally perceived
as more effective and
beneficial, although
differences in recalling
steps were not
significant”

“Using interactive
videos in the online
flipped learning
enhanced learning
performance and
lowered cognitive
load but had no
significant impact on
other investigated
variables (e.g.,
engagement and
satisfaction)”

“Interactive videos
had a positive impact
on students’learning
and engagement.”

“Most students gave
positive feedback
about the interactive
video platform.”

“Students reported
a better learning
experience with
interactive videos.”

“Students using
interactive videos
demonstrated better
learning performance
and reported higher
satisfaction.”
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Vural (2013)

Yurum et al.
(2023)

Zhang et al.
(2006)

Zolkwer et
al. (2023)

Computer
Literacy

Principles and
Methods of
Instruction

Management
Information
Systems

Health
(Blindness,
Malaria,

and First
Responders)

318 Students

18 Students

138 Students

114 Students

Interactive
Video
Environment
(QVE)

H5P

Learning by
asking (LBA)
system

PlayPosit

Pretest-
posttest

Pretest-
posttest

Pretest-
posttest

Posttest

Yes

No

Yes

No

“Interactive videos
increased students
achievement when
questions were
embedded into
interactive videos."

’

“Students’ satisfaction
significantly increased
for interactive videos
created using the
proposed framework
when motivation was
controlled”

“Students who
learned through
interactive videos
achieved significantly
higher learning
performance and
expressed greater
satisfaction compared
to those in other
learning settings.”

“Participants overall
had a positive
response to
interactive videos,
although there were
variations in their
experience based on
gender and age!

o -« -

&

Mo. of Publications

3 3 3
3
F
2
i 1 1 1
o

2006 2012 2013 2014 2015 2016 2018 2019 2020 2021 2022 2023 2024

Figure 2. (a) Publications by Year, (b) Types of Publications

Year

[
5 ‘ 3
| n |
| 3

Jan

Conference Paper
{n=10, 26%)

lournal Article
{n=28, 7a%}

While 28 of the publications are journal articles, 10 are conference papers (see Figure 2b). There are 34
different publication venues, with 4 venues hosting two studies (Education and Information Technologies,
IEEE Global Engineering Education Conference, Journal of Chemical Education, The Physics Teacher)
and 30 venues hosting one study. This diversity in journals and conferences shows that the place where
interactive videos are published varies depending on the field or course in which they are used.
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2
Only Posttest . 1
without 0 - [ |

Comparizon Group 1-10KF 100250 251-500 507500 751»
(=17, 45%) Ma. of Particlpants
a) b)

Figure 3. (a) Research Design, (b) Number of Participants

The study examines research designs based on how they evaluate interactive videos and whether they include
a control or comparison group (see Figure 3a). Evaluations using tests, surveys, or scales only after using
interactive videos are labeled as only post-test, while those that include tests both before and after are termed
pretest-posttest designs. Results show fewer studies using pretest-posttest designs (n=12) than those relying
solely on post-tests (n=26) for evaluation. Moreover, fewer studies incorporate a comparison group with
interactive videos (n=16) compared to those without (n=22). Specifically, there are 9 studies with only
a posttest and a comparison group, 17 studies with only a posttest and no comparison group, 7 studies
using a pretest-posttest design with a comparison group, and 5 studies with a pretest-posttest design but no
comparison group.

The study categorizes participant numbers into five groups (see Figure 3b). The majority of studies involve
100 participants or fewer (n=21), followed by studies with 101 to 250 participants (n=11). A smaller number
of studies involve 251-500 (n=3), 501-750 (n=2), and 751 or more participants (n=1) respectively. This
indicates a preference for smaller-scale studies, and accordingly, the studies do not benefit from the potential
of online courses (e.g., MOOC:) that can reach more students.

The studies revealed a variety of tools used to create interactive videos, with H5P (https://h5p.org/) being the
most commonly used (n=11). Among these tools, there are well-known options like:

Edpuzzle (https://edpuzzle.com/),

Articulate Storyline (https://www.articulate.com/360/storyline/),
HapYak (https://www.hapyak.com/),

PlayPosit (https://www.playposit.com/),

Captivate (https://www.adobe.com/tr/products/captivate.html), and
Camtasia (https://www.techsmith.com/camtasia/).

Additionally, less popular tools or those derived from modifications of existing tools were also employed for
creating interactive videos in the studies.
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Keyword Analysis

In the keyword analysis, all keywords, including author and index keywords, were selected as the units of
analysis, and full counting was used as the counting method. A minimum of three occurrences was set for
each keyword, resulting in 16 keywords meeting the threshold.

wideo-basgd learning

interacti@ ‘eaming

distanced@ducation

motition

romputer aid@d instruction |nleraw Wdeo
engineerifgeducation learnippyste e
hap e-le@hing
cnlinzdgarning E‘
distancgearning
teaghing
curdiedla
StL"Its Ripped d@aaronm
5 vOSviewer
i

Figure 4. Keyword Co-occurrence Map

Figure 4 presents the keyword co-occurrence map obtained through the keyword analysis. This analysis
revealed three distinct clusters, each representing a different perspective on the use of interactive video
in online learning. While keywords in each cluster can be associated with those in other clusters, they
can be broadly categorized as follows: teacher perspective (green), student perspective (red), and generic
perspective (blue). The teacher perspective cluster includes keywords like teaching, curricula, and computer-
aided instruction. The student perspective cluster features keywords such as students, interactive learning,
and motivation. The generic perspective cluster includes keywords like distance education and video-based
learning, relevant to both students and teachers or to individuals outside the field of education.

The top three most frequently used keywords are interactive video (n=20), e-learning (n=12), and students
(n=10). Interestingly, engineering education (n=9) follows, indicating that much of the research involved
engineering students. Other commonly used keywords include teaching (n=8), computer-aided instruction
(n=6), distance education (n=6), video-based learning (n=5), online learning (n=5), distance learning (n=4),
interactive learning (n=4), and flipped classroom (n=3). The flipped classroom keyword appears because
some studies used interactive videos for the asynchronous part of the flipped classroom model. Technology-
related keywords such as learning systems (n=4) and H5P (n=3) also appear. Other notable keywords include
curricula (n=3) and motivation (n=3).

Figure 5 presents the keyword co-occurrence map by year. A temporal analysis of keyword usage shows
a noticeable shift in focus over time. In recent years, terms such as distance learning, online learning, and
H5P have gained prominence. This trend is mainly due to the increasing popularity of distance and online
learning and the development of interactive tools like H5P. In contrast, keywords such as computer-aided
learning, video-based learning, motivation, and learning systems were more commonly used in older studies.
These conventional keywords have been familiar in education for a long time but are not as specific as H5P.
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Figure 5. Keyword Co-occurrence Map by Year

Term Analysis

For term analysis, the title and abstract fields were selected for term extraction and binary counting was
chosen as the counting method. A minimum occurrence threshold of 5 was set for terms, with a total of
35 terms being selected. To enhance the interpretability of the results, seven common terms were excluded:
Type, Participant, Group, Paper, Data, Time, and Study. The remaining 28 terms were used to form clusters
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Figure 6. Term Co-occurrence Map
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Figure 6 shows the term co-occurrence map. The terms analysis yielded four clusters (themes), and those
themes were named based on the distribution of terms as follows:

1. Course Design (Red): This involves creating interactive e-learning courses, including setting learning
outcomes and selecting tools and technologies.

2. Interaction Design (Green): This focuses on how learners interact with video content, incorporating
interactive elements like quizzes or questions for assessment.

3. Student Experience with Interactive Videos (Yellow): This centers on how students experience learning
through interactive videos, highlighting their involvement in the learning process.

4. Evaluation of Interactive Videos (Blue): This assesses various aspects, such as performance and engagement
targets, especially in the context of the pandemic, to evaluate the effectiveness of interactive videos.

The theme of ‘Course Design’ operates at a macro level, focusing on the overall structure and strategy of
interactive e-learning courses. In contrast, ‘Interaction Design’ functions at a micro level, concentrating
on the specific details of how learners interact with video content and the techniques used to enhance
interactivity. The theme of ‘Student Experience with Interactive Videos is more process-oriented, while the
theme of ‘Evaluation of Interactive Videos’ is more result-oriented.
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Figure 7. Term Co-occurrence Map by Year

Figure 7 shows the term co-occurrence map by year, illustrating how the emphasis of research topics has
evolved over time. More recent terms include COVID, pandemic, engagement, experience, and education,
indicating a strong research interest in understanding and supporting learner engagement during the
pandemic period. The frequent appearance of interactive video alongside these terms suggests that it
has been widely explored as a tool to enhance student participation in online settings, particularly when
traditional face-to-face interaction was no longer possible. These findings highlight how the pandemic not
only accelerated the adoption of online learning technologies but also reshaped research priorities toward
more student-centered approaches. Engagement and experience—both cognitive and emotional—became
central concerns in ensuring the effectiveness of digital learning environments. The map overall reflects
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growing interest in using interactive video to support active learning and student involvement in online
education, as well as the broader impact of the pandemic on educational research.

Coupling Analysis

For bibliometric coupling analysis, authors were chosen as the unit of analysis and full counting was
selected as the counting method. To maximize the results, the threshold values were set to a minimum of
one document per author and zero citations per author. Then, all 98 authors who met the thresholds were
selected. However, not all authors were connected to each other, so the largest connected set of 35 authors,
as proposed by VOSviewer, was chosen for the final network graph.
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Figure 8. Author Bibliometric Coupling

Bibliometric coupling groups authors based on the shared citations in their documents, which helps to create
a more comprehensive understanding of the scholarly landscape. This analysis resulted in 8 clusters, each
containing between 2 and 8 authors, as illustrated in Figure 8. The size of the circles representing authors is
determined by the number of documents each author has. Therefore, authors like Chen Y. -T. (n=3), Koenig
K. (n=3), Teese R. (n=3), Chouhan R. (n=2), Evangalis G. (n=2), Kleftodimos A. (n=2), and Maries A. (n=2)
are identified as the most influential contributors in this field. Researchers interested in this area can choose
to follow these individual scholars or explore their respective clusters.

Co-citation Analysis

Co-citation analysis focused on cited authors as the unit of analysis, using full counting as the method. A
threshold of 8 minimum citations per author was set, resulting in 13 authors meeting this criterion out of
2207. These 13 authors were then used to create a network map.

The analysis yielded three clusters, as shown in Figure 9. The green group focuses on learning analytics, the
red group is mostly centered around multimedia learning, and the blue group comprises authors of the most
cited paper in the field of interactive video. These groups demonstrate the interrelation between interactive
video, learning analytics, and multimedia design.
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The cited authors are ranked based on the number of citations in the analyzed papers as follows: Mayer R. E.
(n=26), Sweller ]. (n=16), Zhang D. (n=16), Zhou L. (n=14), Nunamaker J. E (n=12), Briggs R. O. (n=11),
Evangelidis G. (n=11), Kim J. (n=11), Kleftodimos A. (n=11), Guo P. J. (n=9), Moreno R. (n=9), Paas E (n=8),
Schwan S. (n=8). These authors are considered the most influential in the literature based on citation counts.
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Figure 9. Co-citation Analysis
DISCUSSION

The present study examines how interactive videos are used to support learner—content interaction in
asynchronous online learning environments, guided by the research questions of this review. Publication
trends are first examined to contextualize the field, followed by an analysis of the most frequently used
keywords (RQ1) and the most commonly used terms (RQ2), which together reveal how interaction is
conceptualized and operationalized in the literature. In addition, patterns of author collaboration (RQ3)
and scholarly influence (RQ4) are examined to situate major research streams and theoretical foundations

shaping the field.

One of the most notable patterns emerging from the analysis is the increasing number of publications on
interactive videos since 2020. This surge, especially during and after the COVID-19 pandemic, suggests that
interactive videos have been widely embraced as a timely solution to the challenges of maintaining student
engagement without real-time interaction. While asynchronous learning offers flexibility, it is often critiqued
for limiting meaningful interaction (Hung et al., 2024). In this context, interactive videos appear to fill a
critical gap, offering a form of structured, self-paced engagement that mimics some elements of real-time
feedback and guidance. The growing research interest aligns with a broader shift toward flexible learning
models where content must stand alone, yet still promote cognitive, behavioral, and emotional engagement.
Despite the growing body of work, the reviewed studies show clear methodological limitations. Many studies
use small, convenience samples from single courses or institutions, which limits statistical power and makes
it difficult to generalize the findings. In addition, the use of comparison or control groups remains limited,
reducing the ability to show whether the outcomes are due to interactive videos or other instructional
factors. This issue is especially clear in the small number of studies that combine pretest—posttest designs
with comparison groups, which are better suited for examining learning gains. As a result, although existing
research provides useful insights into learner engagement and perceived usefulness, future studies need to use
stronger research designs with larger and more diverse samples.

Building on these broader trends, regarding RQ1, the keyword analysis supports this shift by showing both
the current focus and how it has evolved over time. It identifies three main categories: teacher perspective
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(e.g., teaching, curricula), student perspective (e.g., students, motivation), and generic perspective (e.g.,
distance education, video-based learning). These categories reflect how interactive videos are used in both
teaching practices and student learning, as well as in broader online education settings. From a teacher
perspective, interactive videos are often framed as pedagogical tools, with their instructional structure
shaped through planned content structure and embedded interactive elements to support course goals and
guided learning activities (Cardinale et al., 2020; Granjo et al., 2018; Zhang et al., 2006). From a student
perspective, interaction is commonly discussed at an individual level, focusing on motivation, engagement,
and self-paced learning (Barut Tugtekin & Dursun, 2022; Koenig et al., 2021). From a generic perspective,
interactive videos are closely linked to asynchronous online learning contexts, where embedded interaction
supports engagement in the absence of real-time instruction (Zolkwer et al., 2023). Central keywords like
interactive video, students, e-learning, and engineering education are highly connected, showing that the
topic is widely explored, especially in technical fields. Over the years, general terms like computer-aided
instruction have become less common, while more specific and tool-based terms like H5P have gained
popularity (Mutawa et al., 2023; Jacob & Centofanti, 2024). This trend suggests that interactive videos are
no longer just experimental tools, but are now actively used across many courses and learning models.

With respect to RQ2, the term analysis revealed how researchers are approaching the design and evaluation of
interactive video experiences. The clustering of terms into four thematic areas—Course Design, Interaction
Design, Student Experience, and Evaluation—provides a conceptual framework for understanding how
learner—content interaction is scaffolded. This framework aligns well with the ADDIE model (Analysis,
Design, Development, Implementation, and Evaluation), a widely used instructional design approach
(Branch, 2009). Course design involves identifying learner needs (Analysis) and structuring content and
activities (Design and Development), while interaction design focuses on how learners engage with the
material during these stages. Student experience relates to how learners interact with the course during
implementation, and evaluation ensures continuous improvement. One of this study’s key contributions
is clarifying the distinction between course-level design and micro-level interaction design in interactive
video contexts. In asynchronous environments, effective course design must anticipate learner needs in
the absence of real-time intervention, while interaction design ensures that the content encourages active
processing, reflection, and decision-making. In course design, aligning instructional materials with intended
learning outcomes is essential (Swan et al., 2012), helping determine where interactive video can best support
specific learning goals. Thoughtful interaction design—such as clickable questions that guide learners to key
content—enhances learner control, engagement, and reflection through immediate feedback (Li, 2022).
These findings emphasize a central insight from the study: effective instructional design requires both
strategic course planning and careful attention to interactive elements.

Extending this design-focused perspective, and consistent with the scope of this study, the reviewed literature
primarily conceptualizes interaction as learner—content interaction, which is also the central focus of the
present review. Within this framework, several studies indicate that interactive videos may support emotional
engagement, although emotional variables are directly measured in only a limited number of cases, such as
in flipped and distance learning contexts where motivation, enjoyment, or affective responses are explicitly
examined (Polat & Taslibeyaz, 2023; Barut Tugtekin & Dursun, 2022). Social interaction is most often
addressed indirectly through design features that enable learners to engage with content via shared questions,
annotations, or feedback mechanisms, as demonstrated in hyper-video and in-video questioning systems
(Cummins et al., 2016; Kim et al., 2021), as well as in learning management system-based interactive
video environments that emphasize feedback and learner experience rather than social presence as a primary
outcome (Akram et al., 2023). Evidence from annotation-based hyper-video studies further suggests
that interactive videos can facilitate learner—learner and learner—teacher interaction; however, learners
predominantly engage in private, individual interactions unless collaborative participation is explicitly
embedded into the instructional design (Sidi et al., 2022). Distinct from these approaches, Soydan Oktay
and Yuzer (2024) explicitly examine scenario-based interactive video design and highlight its potential to
support reflection, decision-making, and perspective-taking, which are processes closely related to social and
emotional learning; however, scenario-based designs remain relatively rare in the reviewed literature despite
their demonstrated capacity to address affective and socially situated learning processes (Barut Tugtekin &
Dursun, 2022; Devine et al., 2015; Vakilian et al., 2022). Overall, while interactive videos afford emotional,
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social, and culturally situated interaction, the existing literature continues to prioritize individual cognitive
engagement through learner—content interaction, leaving these dimensions comparatively underexplored.

In relation to RQ3, the bibliometric coupling analysis indicates that research on interactive videos is expanding
yet remains relatively fragmented. Many researchers operate within distinct disciplinary or methodological
domains, with limited collaboration across research groups. For instance, Chen focuses on designing
interactive video systems that promote learner autonomy and control (Chen, 2012a; Chen, 2012b; Chen,
2012c). Koenig, Teese, and Maries investigate the use of video tutorials in physics education to support self-
paced problem solving (Koenig et al., 2021; Koenig et al., 2022; Laws et al., 2015). Chouhan examines the
role of interactive video assignments and learning analytics in flipped classroom settings (Chouhan, 2021;
Chouhan, 2022), while Kleftodimos and Evangelidis emphasize the technical development of interactive
platforms and their integration with learning analytics (Kleftodimos & Evangelidis, 2016; 2018). Some of
these studies incorporate tools that may seem outdated compared to modern solutions like H5P, yet they
remain influential in establishing foundational practices and theoretical frameworks. Although the current
research landscape lacks strong interdisciplinary connectivity, its diversity presents a valuable opportunity:
by synthesizing insights across domains, future research can help build more comprehensive and adaptable
frameworks for the use of interactive videos in asynchronous learning environments.

Finally, addressing RQ4, the co-citation analysis highlights the theoretical backbone of the field. Foundational
scholars such as Mayer and Sweller continue to shape how researchers conceptualize interactive video
design, drawing from multimedia learning (Mayer, 2002) and cognitive load theory (Sweller, 2011).
This emphasis aligns with recent studies on multimedia learning, which similarly advocate for cognitively
coherent instructional content (Polat et al., 2025). The sustained relevance of these theories underscores the
importance of designing content that supports cognitive processing, particularly in asynchronous learning
environments, where learners are required to self-regulate their engagement and understanding in the
absence of direct instructor guidance. At the same time, the presence of authors focused on learning analytics
and empirical video studies suggests a complementary movement toward data-informed decision-making
(Kleftodimos & Evangelidis, 2016; Zhang et al., 2006). This dual foundation—strong theory paired with
practical analytics—positions the field well for future growth, but also calls for more integration of newer
learning theories such as self-regulated learning and emotional engagement, which are particularly relevant
in learner-directed environments. Responding to this need for theoretical expansion beyond cognitive and
analytic perspectives, interactive videos can be conceptualized, from a post-digital pedagogical perspective,
as hybrid learning environments that integrate cognitive processing with emotional and experiential
engagement (Jandric et al., 2018; Knox, 2019). This perspective is further complemented by theoretical
frameworks from artificial intelligence in education, which emphasize adaptive and personalized feedback
(Luckin et al., 2016), as well as affective learning and sensory-responsive interaction models that highlight
the role of emotional states in shaping learning processes (D’Mello & Graesser, 2012; Calvo & D’Mello,
2010).

CONCLUSION

In conclusion, interactive videos are increasingly recognized not only as multimedia resources but as core
components of effective asynchronous learning environments. The findings of this study demonstrate that
these tools are being thoughtfully designed and evaluated with the goal of promoting deeper learner-content
interaction. This is particularly valuable in asynchronous contexts, where learners must engage with content
independently and remain motivated without immediate feedback from instructors or peers.

The growing presence of terms related to engagement, motivation, and interactivity—alongside the rising
use of specific tools like H5P—suggests that the field is progressing toward more intentional and data-
informed practices. However, while interest in interactive videos has grown rapidly, the research remains
somewhat fragmented and often methodologically limited. To fully realize the potential of interactive videos,
future studies must adopt more rigorous designs, larger sample sizes, and interdisciplinary collaboration.

By systematically integrating PRISMA-based review procedures with bibliometric analyses and theory-
informed interpretation, this study moves beyond isolated findings and provides a structured empirical and
conceptual synthesis of how interactive videos have been conceptualized, designed, and evaluated across
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the literature. This comprehensive approach strengthens the study’s contribution by clarifying dominant
research patterns and establishing a foundation for future experimental, longitudinal, and interdisciplinary
research on interactive video-based learning.

Implications

The findings of this study have several important implications for research, instructional design, and
educational technology practice:

* For educators and instructional designers, the results emphasize the value of embedding interaction
directly into content to support self-regulated learning. Designers should prioritize not only what
content is delivered, but also how learners are prompted to engage with it through questions, feedback,
and carefully sequenced interactions. This is especially critical in asynchronous environments, where
learners need to interact meaningfully with content without relying on live support.

* For institutions, the increasing use of tools like H5P suggests that open, accessible, and integrable
technologies are becoming standard for scalable course design. Institutions aiming to expand their
online offerings should invest in platforms that support interactivity and can be easily integrated into
learning management systems.

* For researchers, there is a clear need to move beyond descriptive studies and adopt more robust
experimental and longitudinal designs. There is also an opportunity to integrate underrepresented
theoretical perspectives—such as self-determination theory, transactional distance, or engagement
frameworks—to more comprehensively understand how interactive videos affect learner-content
interaction. Future research should also explicitly examine affective, social, and culturally situated
factors that shape learner—content interaction, particularly by creating more inclusive research contexts
that examine interactive video use across culturally diverse sample groups and consider how learner
characteristics, learning preferences, and prior educational experiences influence learner—content
interaction in asynchronous learning environments.

Limitations

While this study offers a comprehensive overview of how interactive videos are used to enhance learner-
content interaction in asynchronous online learning, several limitations should be acknowledged. First, the
analysis was based on a relatively small dataset of 38 studies. Although this number is limited, the selection
process was systematic and guided by clear inclusion criteria to ensure relevance and quality. Additionally,
many of the reviewed studies relied on context-specific or small samples, reflecting the emerging nature of
research in this area. Second, only English-language publications indexed in major academic databases were
included, potentially excluding relevant work published in other languages or local contexts—particularly
significant given the global reach of online education. Third, the focus of this study was specifically on
learner-content interaction; thus, other important dimensions of interactivity—such as learner-instructor or
learner-learner interaction—were not examined, even though they may intersect with the use of interactive
videos. Similarly, emotional, social, and culturally situated dimensions of learner—content interaction were
not systematically analyzed, as these aspects were less frequently and less consistently defined or measured in
the reviewed studies. Additionally, the bibliometric and co-occurrence analyses relied on term frequency and
clustering methods, which, while useful for identifying broad patterns, may overlook nuanced qualitative
insights related to pedagogical design or learner experiences. These limitations reflect the specific scope and
methodological choices of this study. Future research can address these limitations by incorporating a broader
and more diverse set of studies, applying mixed-methods approaches, and exploring the multifaceted roles
interactive videos play across different forms of interaction and learning environments.
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