Pertanika Journal of

SOCIAL SCIENCES
& HUMANITIES

VOL. 32 (3) SEP. 2024

Z

PERTANIKA

JJJJJJJJ

A scientific journal published by Universiti Putra Malaysia Press



Pertanika Journal of Social Sciences & Humanities

1)
2
.‘é‘
o}
E
=}
i
5
3
Q
5}
c
o
5}
0
8
5}
o}
2]
“
o
©
c
£
=
o
S
o
=
g
T
o}
a

Pertanika Journal of Social Sciences & Humanities

PERTANIKA JOURNAL OF SOCIAL SCIENCES & HUMANITIES

About the Journal
Overview

Pertanika Journal of Social Sciences & Humanities is the official journal of Universiti Putra Malaysia. It
is an open-access online scientific journal. It publishes original scientific outputs. It neither accepts nor
commissions third party content.

Recognised internationally as the leading peer-reviewed interdisciplinary journal devoted to the
publication of original papers, it serves as a forum for practical approaches to improve quality in issues
pertaining to social and behavioural sciences as well as the humanities.

Pertanika Journal of Social Sciences & Humanities is a quarterly (March, June, September, and December)
periodical that considers for publication original articles as per its scope. The journal publishes in English
as well as in Bahasa Malaysia and it is open for submission by authors from all over the world.

The journal is available world-wide.

Aims and scope

Pertanika Journal of Social Sciences & Humanities aims to develop as a pioneer journal for the social
sciences with a focus on emerging issues pertaining to the social and behavioural sciences as well as the
humanities. Areas relevant to the scope of the journal include Social Sciences—architecture and habitat,
consumer and family economics, consumer law, education, media and communication studies, political
sciences and public policy, population studies, psychology, sociology, and tourism; Humanities—arts and
culture, dance, language and linguistics, literature, music, philosophy, and sports.

History

Pertanika Journal of Social Sciences & Humanities was founded in 1993 and focuses on research in social
and behavioural sciences as well as the humanities and its related fields.

Vision

To publish journal of international repute.

Mission

Our goal is to bring the highest quality research to the widest possible audience.

Quality

We aim for excellence, sustained by a responsible and professional approach to journal publishing.
Submissions can expect to receive a decision within 120 days. The elapsed time from submission to
publication for the articles averages 180 days. We are working towards decreasing the processing time
with the help of our editors and the reviewers.

Abstracting and indexing of Pertanika

Pertanika Journal of Social Sciences & Humanities is now over 27 years old; this accumulated knowledge
and experience has resulted the journal being abstracted and indexed in SCOPUS (Elsevier), Clarivate
Web of Science (ESCI), EBSCO, DOAJ, Agricola, ASEAN CITATION INDEX, ISC, Microsoft Academic, Google
Scholar, and MyCite.



Citing journal articles

The abbreviation for Pertanika Journal of Social Sciences & Humanities is Pertanika J. Soc. Sci. & Hum.

Publication policy

Pertanika policy prohibits an author from submitting the same manuscript for concurrent consideration
by two or more publications. It prohibits as well publication of any manuscript that has already been
published either in whole or substantial part elsewhere. It also does not permit publication of manuscript
that has been published in full in proceedings.

Code of ethics

The Pertanika journals and Universiti Putra Malaysia take seriously the responsibility of all of its journal
publications to reflect the highest publication ethics. Thus, all journals and journal editors are expected
to abide by the journal’s codes of ethics. Refer to Pertanika’s Code of Ethics for full details, or visit the
journal’s web link at: http://www.pertanika.upm.edu.my/code_of ethics.php

Originality

The author must ensure that when a manuscript is submitted to Pertanika, the manuscript must be an
original work. The author should check the manuscript for any possible plagiarism using any program such
as Turn-It-In or any other software before submitting the manuscripts to the Pertanika Editorial Office,
Journal Division.

All submitted manuscripts must be in the journal’s acceptable similarity index range:
<20% — PASS; > 20% — REJECT.

International Standard Serial Number (ISSN)

An ISSN is an 8-digit code used to identify periodicals such as journals of all kinds and on all media—print
and electronic.

Pertanika Journal of Social Sciences and Humanities: e-ISSN 2231-8534 (Online).

Lag time

A decision on acceptance or rejection of a manuscript is reached in 120 days (average). The elapsed time
from submission to publication for the articles averages 180 days.

Authorship

Authors are not permitted to add or remove any names from the authorship provided at the time of initial
submission without the consent of the journal’s Chief Executive Editor.

Manuscript preparation

Most scientific papers are prepared according to a format called IMRAD. The term represents the first
letters of the words Introduction, Materials and Methods, Results, And Discussion. IMRAD is simply a
more ‘defined’ version of the “IBC” (Introduction, Body, Conclusion) format used for all academic writing.
IMRAD indicates a pattern or format rather than a complete list of headings or components of research
papers; the missing parts of a paper are: Title, Authors, Keywords, Abstract, Conclusions, References, and
Acknowledgement. Additionally, some papers include Appendices. For manuscripts in Bahasa Malaysia,
the title, abstract and keywords should be written in both English and Bahasa Malaysia.
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The Introduction explains the scope and objective of the study in the light of current knowledge on the
subject; the Materials and Methods describes how the study was conducted; the Results section reports
what was found in the study; and the Discussion section explains meaning and significance of the results
and provides suggestions for future directions of research. The manuscript must be prepared according
to the journal’s Instruction to Authors (http://www.pertanika.upm.edu.my/Resources/regular_issues/
Regular_lIssues_Instructions_to_Authors.pdf).

Editorial process

Authors who complete any submission are notified with an acknowledgement containing a manuscript
ID on receipt of a manuscript, and upon the editorial decision regarding publication.

Pertanika follows a double-blind peer -review process. Manuscripts deemed suitable for publication are
sent to reviewers. Authors are encouraged to suggest names of at least 3 potential reviewers at the time
of submission of their manuscripts to Pertanika, but the editors will make the final selection and are not,
however, bound by these suggestions.

Notification of the editorial decision is usually provided within 120 days from the receipt of manuscript.
Publication of solicited manuscripts is not guaranteed. In most cases, manuscripts are accepted
conditionally, pending an author’s revision of the material.

As articles are double-blind reviewed, material that may identify authorship of the paper should be
placed only on page 2 as described in the first-4-page format in Pertanika’s Instruction to Authors (http://
www.pertanika.upm.edu.my/Resources/regular_issues/Regular_lssues_Instructions_to_Authors.pdf).

The journal’s peer review

In the peer review process, 2 or 3 referees independently evaluate the scientific quality of the submitted
manuscripts. At least 2 referee reports are required to help make a decision.

Peer reviewers are experts chosen by journal editors to provide written assessment of the strengths and
weaknesses of written research, with the aim of improving the reporting of research and identifying the
most appropriate and highest quality material for the journal.

Operating and review process

What happens to a manuscript once it is submitted to Pertanika? Typically, there are 7 steps to the
editorial review process:

1. The journal’s Chief Executive Editor and the Editor-in-Chief examine the paper to determine
whether it is relevance to journal needs in terms of novelty, impact, design, procedure,
language as well as presentation and allow it to proceed to the reviewing process. If not
appropriate, the manuscript is rejected outright and the author is informed.

2. The Chief Executive Editor sends the article-identifying information having been removed, to
2 to 3 reviewers. They are specialists in the subject matter of the article. The Chief Executive
Editor requests that they complete the review within 3 weeks.

Comments to authors are about the appropriateness and adequacy of the theoretical or
conceptual framework, literature review, method, results and discussion, and conclusions.
Reviewers often include suggestions for strengthening of the manuscript. Comments to the
editor are in the nature of the significance of the work and its potential contribution to the
research field.

3. The Editor-in-Chief examines the review reports and decides whether to accept or reject
the manuscript, invite the authors to revise and resubmit the manuscript, or seek additional
review reports. In rare instances, the manuscript is accepted with almost no revision. Almost



without exception, reviewers’ comments (to the authors) are forwarded to the authors. If a
revision is indicated, the editor provides guidelines to the authors for attending to the reviewers’
suggestions and perhaps additional advice about revising the manuscript.

The authors decide whether and how to address the reviewers’ comments and criticisms and
the editor’s concerns. The authors return a revised version of the paper to the Chief Executive
Editor along with specific information describing how they have addressed the concerns of the
reviewers and the editor, usually in a tabular form. The authors may also submit a rebuttal if there
is a need especially when the authors disagree with certain comments provided by reviewers.

The Chief Executive Editor sends the revised manuscript out for re-review. Typically, at least 1 of
the original reviewers will be asked to examine the article.

When the reviewers have completed their work, the Editor-in-Chief examines their comments
and decides whether the manuscript is ready to be published, needs another round of revisions,
or should be rejected. If the decision is to accept, the Chief Executive Editor is notified.

The Chief Executive Editor reserves the final right to accept or reject any material for publication,
if the processing of a particular manuscript is deemed not to be in compliance with the S.0.P. of
Pertanika. An acceptance notification is sent to all the authors.

The editorial office ensures that the manuscript adheres to the correct style (in-text citations,
the reference list, and tables are typical areas of concern, clarity, and grammar). The authors
are asked to respond to any minor queries by the editorial office. Following these corrections,
page proofs are mailed to the corresponding authors for their final approval. At this point, only
essential changes are accepted. Finally, the manuscript appears in the pages of the journal and
is posted on-line.
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Foreword

Welcome to the third issue of 2024 for the Pertanika Journal of Social Sciences and Humanities
(PISSH)!

PJSSH is an open-access journal for studies in the field of Social Sciences and Humianities published
by Universiti Putra Malaysia Press. It is independently owned and managed by the university for
the benefit of the world-wide science community.

This issue contains 20 articles; four review articles; two case studies; and the rest are regular
articles. The authors of these articles come from different countries namely China, Indonesia,
Kingdom of Saudi Arabia, Malaysia, Pilippines and Thailand.

A selected article from the scope of psychology studies, titled “The Impact of Antisocial Media
towards Aggressive Behavior among Online Gamers in Malaysia,” examines the predictors of
aggressive behaviors among online gamers using a purposive and snowball sampling technique
on 384 online gamers. This article concludes that aggressive behaviors have a positive relation
with antisocial media. This study proves that high levels of moral identity, self-esteem, and a low
level of antisocial media exposure are important predictors in decreasing aggressive behavior
among local online gamers. Details of this study are available on page 1027.

A study entitled, “The Digital Dynamics of Political Engagement among Filipino Youth: Examining
Participation in Social Media Platforms” discussed how youth participation has been pivotal in
shaping the political landscape of the Philippines. This study employed the Social Media Political
Participation Scale to analyze the online political behaviors of Filipino Generation Z members.
It compared their engagement across several online platforms, including Facebook, Twitter,
Instagram, YouTube, and TikTok. The findings highlight the complex nature of digital political
engagement and its impact on political involvement, revealing that Instagram and TikTok are
the primary platforms driving political participation among respondents. Details of this study are
available on page 1051.

An investigation on incorporating moral education into college English courses to support
the holistic development of students was conducted by Lina Wang and colleagues. This study
employed a qualitative case study approach to investigate the changes in pedagogical content
knowledge (PCK) among college English teachers during the transition from college English (CE)
to moral education integrated college English (MECE) over three years. The findings indicate
that during the transition from CE to MECE, changes in pedagogical content knowledge (PCK)



were influenced by several key factors: engaging in objective-based study with reflection,
participating in training sessions and workshops, interacting within effective online and face-to-
face communities, and adopting a co-learning approach with students. The detailed information
of this article is presented on page 1201.

We anticipate that you will find the evidence presented in this issue to be intriguing, thought-
provoking and useful in reaching new milestones in your own research. Please recommend the
journal to your colleagues and students to make this endeavour meaningful.

All the papers published in this edition underwent Pertanika’s stringent peer-review process
involving a minimum of two reviewers comprising internal as well as external referees. This was to
ensure that the quality of the papers justified the high ranking of the journal, which is renowned
as a heavily-cited journal not only by authors and researchers in Malaysia but by those in other
countries around the world as well.

We would also like to express our gratitude to all the contributors, namely the authors, reviewers,
Editor-in-Chief and Editorial Board Members of PJSSH, who have made this issue possible.

PJSSH is currently accepting manuscripts for upcoming issues based on original qualitative or
guantitative research that opens new areas of inquiry and investigation.

Chief Executive Editor
Mohd Sapuan Salit
executive_editor.pertanika@upm.edu.my
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Malaysia Modern Rural Ranking Index: Validated Dimensions,
Criteria Groups, and Performance Criteria

Mohd Fadzil Abdul Rashid'*, Kushairi Rashid', Muhamad Azrul Azwan Azman',
Aizazi Lutfi Ahmad' and Hafriz Suhairi Mohd Rejab?
!Department of Built Environment Studies and Technology, College of Built Environment, Universiti Teknologi

MARA, Perak Branch, 32610 Seri Iskandar, Perak, Malaysia
’IZM Consultant, Taman TTDI Jaya, 40150 Shah Alam, Selangor, Malaysia

ABSTRACT

In Malaysia, rural areas are essential economic focal points for improving rural livelihoods
and reducing the life quality gaps between urban and rural areas. To that extent, rural assets
and resources, such as agricultural, entrepreneurial, business, and tourism, along with rural
infrastructure and service centres, become important elements to further explore and assess
for synergising rural change towards a modern approach. To our knowledge, no attempt has
been made to assess rural development progress based on the transition towards a modern
rural approach. Inspired by this, the study aims to offer a Malaysia modern rural ranking
index, the Malaysia Assessment Measure for Modern Rural Development (MAMRD)—a
missing link approach for assessing rural development progress towards a modern rural
system. The MAMRD was validated based on focus group discussions (FGDs) on three case
studies and finally constructed on the three dimension-objectives measure, comprising 13
criteria groups and 141 criteria, to rank a village in a MAMRD star rating index. Using the
MAMRD for the rural assessment is reliable for assessing the rural performance towards
the future niches of rural development in Malaysia—rural resilient-liveability-and-smart.
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and visit—a legacy for future generations.
Unfortunately, rural assets and resources,
such as agriculture, entrepreneurship,
business, and tourism, still require
diversification (Rural Development Policy
2030 or Dasar Pembangunan Luar Bandar
2030 [DPLB], 2018; Rashid et al., 2021).
Without this diversification, there will be
a shortfall in bridging the gap between
rural and urban living standards. This
alarming issue has resulted in youth out-
migration from rural to urban areas as
they seek more significant opportunities
and desire to overcome the limitations
of financial resources (Kusumo et al.,
2023). Consequently, this trend has led to
a dearth of rural human resources and low
productivity (DPLB, 2018; Rashid et al.,
2021), demanding immediate attention and
action. In addition, it is crucial to establish
a link between the national development
policies and strategies while fostering
understanding among rural stakeholders
to effectively translate rural development
agendas into actionable initiatives.

In line with the government’s directive
aspirations, the Sustainable Development
Goals (SDGs), particularly Goal 9: Industry,

The Malaysia Government aims to
transform rural areas into economic focal
points, improve rural livelihood and reduce
life quality gap between those lives in urban
and rural areas.

Innovation, and Infrastructure and Goal 10:
Reduced Inequalities (United Nations, 2015),
along with the advent of new technologies in
rural practices both nationally and globally,
highlight four crucial factors that underscore
the urgency of assessing rural development
progress, as summarised in Figure 1.
These outlined factors call for a notable
contribution to existing government policies,
such as the National Rural Physical Planning
Policy 2030 or Dasar Perancangan
Fizikal (DPF) Desa Negara 2030 (2017),
particularly during the implementation
stage. Therefore, adopting a place- or
strength-based strategy is crucial, enabling
all rural settlements to achieve remarkable
progress and increase sustainability and
prosperity. Inspired by this, the current
paper aims to offer a Malaysia modern rural
ranking index, the Malaysia Assessment
Measure for Modern Rural Development
(MAMRD)—a missing link approach
for assessing rural development progress
towards a modern rural ecosystem.

LITERATURE REVIEW

A MAMRD is an extension of a Framework
of Modern Rural Development (FMRD),

In the digital era, there is a smart rural
development concept relevant to be
embedded in rural infrastructures and
technologies development.

There is a need to an assessment
measure of modern rural development
to facilitate the implementation of DPF
Desa Negara 2030 as a guideline to
rejuvenate rural areas.

Figure 1. Factors alarming to the need for rural development measure (Source: Authors’ work, 2023)
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effectively translating the government’s
directive aspirations into a quantifiable
measure of rural progress. Rashid et
al. (2021) have developed the FMRD
as a new approach to synergise rural
transformation and solutions. The FMRD
is structured as an objective mechanism for
assessing rural transition towards a modern
approach, functioning as a translation of
the essential criteria required for modern
rural development. It is grounded on
three dimensions of objective measures:
(1) rural economic boosters and catalyst
infrastructures, representing the concept of
resilience; (2) rural characteristics and social
well-being infrastructures, representing the
concept of liveability; and (3) smart and
green technology practices, representing
the concept of smartness. It relies on the
adequacy of rural infrastructures, social
facilities, services, and technology practices,
particularly in agricultural, entrepreneurship,
business, and tourism developments. Then,
it is strengthened by incorporating the best
practices or ideas from a smart village
approach into the existing Malaysia rural
development approach, which emphasises
resilience and liveability, as outlined in
DPF Desa Negara 2030 (2017) and DPLB
2030 (2018).

In Malaysia, the concept of ‘modern’
or ‘rural modernisation’ has long been
incorporated into rural development
agendas, starting as early as 1971 with the
National Economic Policy (NEP, 1971—
1990). This policy aims to modernise rural
areas by introducing advanced techniques
in agriculture, improving irrigation and

drainage systems, establishing credit and
marketing institutions, developing rural
infrastructure, enhancing transportation
and communication networks, and
introducing new secondary schools in rural
regions (Bruton, 2007). Building upon
this, the Falsafah dan Strategi Baharu
Pembangunan Luar Bandar (A New
Philosophy of Rural Development) in 1994
focused on empowering people (human
development) and initiating the Gerakan
Desa Wawasan (Visionary Capability
Movement) programme. This programme
aimed to uplift villages, making them more
advanced, attractive, and beneficial. The key
approach was to raise awareness and change
the attitudes of rural residents towards
rural transformation. In 2010, the Rural
Development Master Plan was introduced as
a strategic action plan blueprint to promote
rural development. The plan centred around
three main pillars: (1) fostering a sustainable
and advanced economy, (2) creating a
prosperous society, and (3) ensuring
environmental sustainability (Ministry of
Rural and Regional Development, 2010).
These efforts are further emphasised in
the current policies of DPF Desa Negara
2030(2017) and DPLB 2030 (2018), which
highlight specific niches and discoveries for
rural advancement.

In Malaysia’s context of rural
development, one significant strategy
initiated by the government, namely a
village action plan strategy launched in
2009, marks a new movement of rural
planning in Malaysia (Ngah et al., 2010).
It is a rural development strategy also
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under the Visionary Capability Movement
Programme to strengthen the capacity
building of rural leaderships, such as the
Village Community Management Council
or Majlis Pengurusan Komuniti Kampung
(MPKK) and rural people in planning and
executing the village activities and projects.
Ngabh et al. (2010) demonstrate their research
findings on the strategy implemented in the
initial 17 villages throughout Malaysia.
They found that village people have the
capability to participate in planning and
implementing development projects in
their villages according to their needs and
aspirations. In this manner, the knowledge
and experience available from the various
backgrounds of village people could be
easily transferred into the plan-making and
implementation processes if adequately
organised and encouraged. They also
found that the village people were ready
and able to identify a range of development
priorities, covering physical, economic,
social and institutional dimensions. This
participatory empowerment that has already
been nurtured in rural people can potentially
be embedded in the new environment of
the rural digital era to well-integrated the
government’s directive aspirations and rural
people’s needs and capabilities to synergise
rural transformation and solutions in a
quantifiable way.

Therefore, the formulation of the
FMRD by Rashid et al. (2021) is timely
for incorporating technology disruption
and practices (transpired from a smart
village approach) into rural activities at the
community level, including the Internet

of Things (IoT), robotics, and big data
analytics. It offers solutions to everyday
problems in farming, SMEs, energy usage
and healthcare in rural areas (Alabdali et
al., 2023).

All processes underwent three major
stages. Stage 1 involved reviewing
contemporary rural development concepts.
Stage 2 involved analysing the content of
DPF Desa Negara 2030 (2017) (Thrust 2 to
Thrust 5) and DPLB 2030 (2018), extracting
the key performance criteria. Lastly, Stage
3 involved a single-round expert view
survey using a structured assessment form,
which included a rating priority exercise
to validate and assess the importance and
relevance of dimensions, group criteria,
and performance criteria that reflect modern
rural development outcomes. As a result, the
FMRD, tailored to the national development
agendas and smart technology practices,
would enhance rural opportunities for
change and align with future government
aspirations (Figure 2). Rashid et al. (2021)
provide detailed information about the
formulation process, criteria groups, and
performance criteria of the FMRD.

In continuation (extension) of the
FMRD, the current paper attempts to
provide an overview of the completed work
on this rural performance measure, the so-
called Malaysia Assessment Measure for
Modern Rural Development (MAMRD).
The MAMRD is a new measurement
tool that assigns a rating (ranging from
zero to six stars) to assess a village’s
progress according to the MAMRD
criteria. This measurement tool takes
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Figure 2. The FMRD serves as a missing link and catalyst for rural change in Malaysia (Source: Authors’

work, 2023)

into account the aspirations of the rural
communities, particularly the youth, amidst
the challenges posed by globalisation.
To the best of our knowledge, this study
represents a pioneering rural measurement
index in Malaysia, highlighting its novelty.
Others, such as Rashid et al. (2019), work
in different dimensions, concentrating more
on the rural revitalisation framework based
on five economic performance factors:
economic, human, social, cultural and
environmental. By formulating a rating
tool index for rural development progress
incorporating technology practices for
rural livelihoods and solutions, this study
emphasises the importance of adopting a
modern approach to rural development.
Technology applications have become
vital to narrowing the gap between rural
and urban living standards and driving
rural development to be smarter, more
advanced and more efficient. It is worth
noting that it aligns with the government
effort, where the Malaysian government

initiated the National Fourth Industrial
Revolution (4IR) in 2021 (Economic
Planning Unit, 2021a) as the guiding
principle, positioning Malaysia to stay
ahead of the 4IR technologies curve and
optimise its associated benefits.

METHODOLOGY

Overall, this research uses a qualitative
approach involving literature review and
contents analysis, experts’ views, and FGD
sessions. However, a quantitative method
has also been used in the data analysis,
particularly in a decision-making problem
regarding MAMRD’s dimensions and
criteria groups. Figure 3 depicts the five
stages of the research process involved in
developing MAMRD.

There are two main processes (Stages 4
and 5) in formulating a MAMRD measure:
(a) weighting the dimensions and criteria
groups and (b) the implementation of
MAMRD through FGDs.
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Review of contemporary concepts in rural
development, which focuses on the international
smart village practices

Review of the contents of the DPF Desa Negara
(Thrust 2 to Thrust 5) and the key essential inputs
from the DPLB

A single-round expert view survey to validate and
assess the relevance of dimension, group criteria
and performance criteria

Criteria Groups

@ FGD Sessions

Weighting the dimensions and criteria groups
based on the MCDA-AHP method to produce a set
assessment (with weightage) ready for a MAMRD

index exercise

The implementation of MAMRD through FGDs to
validate the suitability of the performance criteria
and measurements set

Figure 3. Overall research process: The five stages involved in MAMRD development (Source: Authors’

work, 2023)

Note. Stages 1-3 can be further referred to Rashid et al. (2021)

Weighting the Dimensions and Criteria
Groups

According to the experts’ views (Rashid
et al., 2021), the MAMRD should
emphasise rural economic boosters and
catalyst infrastructures (D1) more than
rural characters and social well-being
infrastructures (D2) and smart and green
technology practices (D3). Thus, the
three dimensions hold varying degrees of
importance in the overall assessment, similar
to the criteria groups that possess different
extents of influence. This situation poses a
decision-making challenge for the MAMRD
measure, necessitating further refinement to
enhance precision. Consequently, the study
employed Multi-Criteria Decision Analysis

810

(MCDA), which was based on Saaty’s
(1980) Pairwise Comparison Matrix (PCM)
in the context of the Analytic Hierarchy
Process (AHP). This procedure aims to
enhance the ranking method (Saaty, 1980;
Saaty & Kearns, 1985) to ensure that each
dimension and criterion group contributes
appropriately to the measurement results.
This technique is a relatively popular and
practical approach in decision-making
processes related to urban development
strategies (Malczewski, 1999; Rashid et
al., 2023). As such, Table 1 shows the
dimension and criteria group weighting
results. D1 was weighted at 54%, D2 was
weighted at 30%, and finally, D3 was set at
16%. This weighting process was carried out
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Table 1

Weightage of each MAMRD s dimension and criteria group based on PCM

Criteria Groups

Dimensions
D1: Rural Economic  CG1-D1: Economic and Rural Services Centre (Town)
Boosters and Catalyst  Weight = 0.50
Infrastructures CG2-D1: Rural Growth Centre (RGC)
Weight = 0.54 Weight = 0.25

CG3-D1: Rural economic cluster (agricultural, entrepreneurial, and tourism)

Weight = 0.25

Consistency Ratio (RC) = 0.000

D2: Rural Characters
and Social Well-Being
Infrastructures
Weight = 0.30

Weight = 0.064

Weight = 0.275

CG1-D2: Rural spatial characters and heritage

CG2-D2: Transportation networks of rural-town-city, and rural accessibility

CG3-D2: Efficient infrastructure

Weight = 0.402

CG4-D2: Internal village amenities

Weight = 0.098

CG5-D2: Rural governance (MPKK) and database

Weight = 0.161

Consistency Ratio (RC) = 0.024

D3: Smart and Green
Technology Practices
Weight = 0.16

Weight = 0.40

Weight = 0.29

CG1-D3: Rural agricultural, infrastructures, technologies, and innovations

CG2-D3: Rural entrepreneurial technologies and innovations

CG3-D3: Rural marketing and e-commerce

Weight = 0.13

CG4-D3: Village smart and green technology practices

Weight = 0.12

CG5-D3: Community-loT-based smart technology practices

Weight = 0.06

Consistency Ratio (RC)
=0.008

Consistency Ratio (RC) = 0.023

Source: Authors’ work (2023)

in accordance with the Consistency Ratios
(CR) being below the threshold of 0.10,
ensuring the validity of the results.

Within the dimensions, the criteria
groups were compared. In D1, for example,
the criteria group with the highest weight
is the economic and rural services centre
(CG1-D1), with a weight of 0.50, followed
by CG2-D1 and CG3-D1, both carrying a

weight of 0.25. Further details can be seen in
Table 1. The individual performance criteria,
however, were not assigned weights because
they were given scores of 1 (available) or
0 (not available) within their respective
criteria groups. This approach allows
each village or case study to be evaluated
according to its performance within the
criteria. It is important to point out that the
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overall scores and rankings are contingent
upon data availability, thus accommodating
flexibility in the face of data limitations.

The Implementation of MAMRD
Through FGDs
The application of MAMRD in various
village categories serves three main purposes.
Firstly, it aims to validate the suitability of
the performance criteria and measurements
set. Secondly, it seeks to determine the score
(index) for each participating village. Finally,
it aims to identify issues and challenges
while finding solutions, enabling lessons
to be learned for further improvements in
rural development strategies. However, this
paper focuses on the first result, clarifying
and validating the 139 performance criteria
outlined in the FMRD (Rashid et al., 2021).
The MAMRD intends to inform rural
development actors, including the funding
agencies, on the strengths and weaknesses
of each participating village to become
a resilient, liveable, and smart village.
Therefore, the MAMRD is based on the
active participation of rural actors in fostering
smart and sustainable rural livelihoods.
It acknowledges their ability to form an
aspiration (specific goal or desired state) and
adapt to new solutions, providing creative
solutions, innovation, and diversity to their
communities. This participatory approach is
critical for a village to be considered modern,
embodying the principles of being resilient,
liveable, and smart.

As mentioned earlier, the availability
of each criterion in the case study will
be given one mark each. The total mark

obtained was then weighted based on the
dimensions and criteria groups (Table 1).
Dimension 1 carries a weight of 54% of
the total marks, Dimension 2 is weighted
at 30%, and Dimension 3 is at 16% of the
marks. All marks are summed up to calculate
each village’s final score or overall index
under study. Based on the obtained final
score, the village is assigned a star rating
reflecting its MAMRD index performance.
The star ratings range from 0 to six stars,
corresponding to a score of 0 to 100 (Table 2).

As presented in Table 2, the minimum
score required for each village to be eligible
for a star is 15 points. The higher the star
rating, the higher the score required, with
a maximum score of 90 or more needed to
attain the six stars. As previously stated, the
results of the MAMRD star rating will be
presented in other publications.

This study was conducted in two main
sessions of FGD with three different village
categories: (1) aqua-tourism and smart
community-based village (Kampung Padang
Rumbia, Pekan, Pahang), (2) fishing-based

Table 2
Star rating to pursue in the MAMRD index

Star Rating *MAMRD Rating Range (%)
P SAGASIG I SAe >90 - 100
Fdee ek >75 - <90
P dek >60 - <75
PAGA S >45 - <60
W >30 - <45
* >15 - <30
>0 - <15

Note. *This star rating is adopted from the Malaysia
Research Assessment Instrument (MyRA), an
established rating index in Malaysia

Source: Shamsir (2021)
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village (Kampung Tepi Sungai, Sungai
Muda, Kedah), and (3) agriculture-based
village (Kampung Alur Gandak, Alor Setar,
Kedah). The selection of these three villages
was based on their profiles and specialised
economic activity, which have the potential
to embrace smart technologies. It helps
validate the MAMRD’s performance criteria
and adds other essential criteria to suit their
rural activities or solutions to problems. For
the three case studies, the representatives
of the MPKK, rural development agencies,
and local institutions (ranging from 7 to 15
participants) were initially identified and
invited through official letters, e-mails or
WhatsApp prior to the FGD sessions.

In the FGD sessions, they were led by
two researchers, one chairing the discussion
and another taking notes. In the initial
session, the MAMRD and the objectives of
the FGD were explained. The researchers
also provided details on the actions required
from the participants. For the second session,
the researchers assisted the participants in
completing the MAMRD criteria checklist,
a structured assessment form through FGD.
The participants’ inputs were crucial in
validating and informing the availability of
each criterion within their respective villages.
Rashid (2020) goes into detail on this.

RESULTS AND DISCUSSION
Formulation of a Modern Rural Model

A Modern Rural Model—a translation
from the FMRD—is the foundation for
the MAMRD. Its goal is to synergise for
rural change by improving local asset-
based economies, infrastructures, social

facilities, and smart technology practices.
As a directive vision, the model of modern
rural development is constructed based on
a three dimension-objectives measure that
translates the smart village and the resilient
and liveable rural concepts into a new
approach to modern rural development (see
Figure 4).

Resilient criteria (D1) highlight the
readiness and preparedness of rural arecas
and their communities in various aspects,
such as physical, social, and economic,
to effectively handle and recover from
unforeseen scenarios like disasters. Liveable
criteria (D2) focus on preserving rural
characters, attractiveness, comfort, adequate
infrastructure and support, and economic
opportunities as desired by all people,
including entrepreneurs, investors, and
urban residents. On the other hand, smart
criteria (D3) emphasise rural creative and
innovative technology practices (intelligent
rural supports), enabling solutions that
enhance livelihoods. These three dimensions
are crucial pillars in promoting and
materialising the modern rural development
approach, as depicted by their functions in
Figure 5. The model is also built to cater
to the four characteristics of rural areas as
proposed in the DPF Desa Negara 2030
(2017): Urban-rural (UR), rural-urban (RU),
rural (RS), and mainly rural (R6).

The modern rural model plays a crucial
role in synergising and boosting rural areas,
and it is based on eight core principles that
serve as the cornerstone for constructing
the key assessment criteria and the factors
contributing to the MAMRD’s success as a
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whole. It emphasises the government and
the private sector to function proactively
and responsively, especially with regard to
providing social facilities, infrastructures,

and the latest needed technologies required
by rural actors, such as farmers and
entrepreneurs), consequently providing
higher standards of services. Moreover,
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the model aims to provide a better quality
of life for rural communities and fulfilling
their needs. The efforts from the government
and private sectors are not enough to boost
the synergy and transformation in rural
areas. It demands concerted energy from the
community as the driven actors in exploring
and utilising rural assets that can enhance
their value and economic chain. In other
words, they are the key players in the rural
progress towards modern rural development.
It includes the community leaders and local
champions who are regarded as catalysts
for planning, monitoring, and empowering
the rural community’s living conditions
(Rami et al., 2021). Technology and courses
related to technology, as well as their
practices, must be parallel or suited to
the local context requirements (Zavratnik
et al., 2018). It ensures that technology
is effectively used to build a knowledge-
based society, consequently driving local
productivity and transformation. Training
courses on drone handling skills for
agricultural purposes is one of the many
examples of how technology can be used
and benefited. Using drones in agriculture
is essential today because the technology is
more cost-effective in terms of time, human
resources, and finances. It would reduce the
need for human resources in tasks such as
fertiliser and pesticide operations, where
human resources become an obstacle in
rural areas (Rashid et al., 2019). Using
drones is also more effective because they
can cover a vast agricultural area and be
introduced concisely. This situation can
attract financiers, investors, or private

sectors to contribute to the sustainability
of rural areas through a concerted idea,
energy, and capital to develop the rural area
(DPLB, 2018) as these financiers, investors,
or private sectors are profit-oriented.

The younger generation is an asset for
rural areas, and harnessing their potential
optimally and wisely is essential. Some
are educated, motivated, and have a strong
interest and energy to contribute to the rural
transformation process. Furthermore, the
youth are more adept at using technology,
particularly for gaining advantages in various
job sectors, like agriculture, than the older
generation (Marescotti et al., 2021). Given
their familiarity with technology, it is vital
to introduce them to skills focused on using
technology in agriculture, fisheries, and
businesses, ultimately leading to increased
local productivity. Higher productivity, in
turn, increases the marketing potential of
rural products and widens the opportunities
for rebranding, ultimately translating into
higher incomes.

MAMRD’s Performance Criteria:
Validated and Finalised Version

After analysing and interpreting the
MAMRD survey form for the three case
studies, it was determined that only 13
criteria are needed for further refinement,
with one criterion being removed and two
new criteria added to comply with the local
context or practices in the case studies.
Finally, the MAMRD will be assessed
based on a three-dimensional objective
measure comprising 13 criteria groups and
141 performance criteria (Table 3). It differs
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Table 3
The finalised MAMRD s performance criteria for assessing modern rural index
Dimensions (With Criteria Groups Criteria
Weightage) (With Weightage)
D1: Rural Economic CG1-D1: Economic Economic Development
Boosters and Catalyst  and Rural Services Mini market
Ini('l;:/st:rl‘;.cst:)r e C?{)l:]ri (()"l:(;:x)/)n) Retail: Food and beverage

Retail: Home appliances
Retail: Vehicle equipment

1

2

3

4

5 Retail: Agricultural equipment
6  Souvenir shop

7  Market/stall/bazaar

8  Farmers market/night market/day market
9  Restaurants/other food outlets*

10 Food court

11 Small-medium business

12 Agricultural product collection centre

13 Petrol station

14 Insurance agent/company*

15 Hotel/budget hotel/guest house

Infrastructure Facilities

16 Road network
17 Power and water supply
18 Telecommunication and ICT/Internet Service

Provider (ISP)*
19  Bus station/terminal
20 Bus stop

21 Railway station
22 Ferry/boat terminal

Service Centre

23 Secondary school
24 Primary school
25 Kindergarten

26 Mosque
27  Surau
28 Church

29 Hindu temple
30 Buddhist temple
31 Cemetery

32 Health clinic

33 Rural clinic

34 Police station
35 Fire station
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Table 3 (continue)

Malaysia Modern Rural Ranking Index

Dimensions (With

Criteria Groups

Weightage) (With Weightage) Criteria
36  Multipurpose hall
37 Public hall
38 Community working hall (Balai raya)
39 Rural library
40 Local park
41 Neighbourhood park
42 Playground
43 Bank
44 Registered bank agent
45  Mini Rural Trade Centre (RTC)
Human Development
46 Local centre for business and consultation
services
47  Entrepreneurship skills training centre
48 Community Rehabilitation Programme (CRP)
CG2-D1: Rural Growth Economic Development
Centre (RGC) 1 Agricultural (including fishery) product
(W=0.25) collection centre*
2 Small-scale retail
3 Shop that supplies modern agriculture (including
fishing and livestock) equipment and technology
(including technical services)*
4 A workshop that provides maintenance and
repair services for agricultural equipment
5 Hardware shop
Infrastructure Facilities
6  Road network
7  Power and water supply
Telecommunication, high-speed broadband, and
other ICT services
9  Public transport terminal
Service Centre
10 Community and recreational facilities
11 Mobile Community Transformation Centre
(CTC)
12 Registered bank agent
Human Development
13 Community Rehabilitation Programme (CRP)
14 Elderly activity centre
15 Youth and innovation centre (multipurpose skills

training centre, including for disadvantaged
individuals and single mothers)*
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Table 3 (continue)

Dimensions (With
Weightage)

Criteria Groups
(With Weightage)

Criteria

CG3-D1: Rural
economic cluster
(agricultural,
entrepreneurship, and
tourism)

(W =0.25)

N

N N L bW

Tourist information unit*

Homestays operated by the community through
MPKK

Cheap accommodation/ budget motel
Traditional and casual food premise concept
Permanent Food Production Farm (TKPM)
Rural trade and retail

Eco-friendly farm-based rural tourism
attraction**

High-speed broadband facilities (dedicated
space) for retailers and purchasers*

D2: Rural Characters CG1-D2: Rural spatial
and Social Well-Being characters and heritage
Infrastructures (W =10.064)
(W=10.30)

Rural boundary (delineation of village assets)*
Rural landmark (gateway, statue, and welcoming
signage)

Excellent rural asset development award

Agricultural areas maintained as a rural buffer
zone*

New development of low-density housing
(detached) suits with rural characters and B40

Adaptive reuse or restoration of old house
Preservation of traditional Malay houses (or
maintain the traditional archi-style)
Individual registration as National Heritage
Living Person (WAKOH)

CG2-D2:
Transportation
networks of rural-
town-city, and rural
accessibility
(W =10.275)

wm AW

The bus stop for stage buses (located within 500
meters of the village)

Shuttle train station
Water transport jetty
Rural paratransit stops (minibus/van)

MyCar, Grab, and other e-hailing service
providers

Paved main entrance/access

Paved rural internal road

CG3-D2: Efficient
infrastructure
(W =0.402)

N N B W N =

Continuous, adequate, and clean water supply*
Extensive power supply

1Malaysia Internet Centre (PI1M)

High-speed broadband

Fibre optic (fixed bandwidth) coverage
Sanitary landfill

Recycling centres are operated either by the
government or in partnership with the local
community

Septic tank system
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Table 3 (continue)

Dimensions (With Criteria Groups

Criteria

Weightage) (With Weightage)
CG4-D2: Internal 1 Mobile facilities (clinic and library)
village amenities 2 Community hall/rural community centre
(W=10.098) 3 Surau

5 Football field/public field/recreational park/
sports facility separate from school*

6  Healthcare centres (for the elderly, disabled
people, and neglected mothers)

7  Temporary shelter/transit service for disasters
with a dedicated command centre separate from
schools

CGS5-D2: Rural 1 MPKK working room
governance (MPKK) 2 Rural community co-operative centre
zznwd anta}):;t]si 3 Rural village database managed by a dedicated
: or a paid staff
D3: Smart and Green CG1-D3: Rural 1 Tractor
Technology Practices agricultural, 2 Plough
(W=0.16) telz}{:? (f{[(:l;?;lsl,rzsr; d 3 Hérvesting machine
innovations 4 Micro-watershed management
(W = 0.40) 5 Farmers Information System (FIS)/Fisheries
Information System/drone technology*

6  Drone or UAV technology (crop monitoring and
pest control)

7  Smart database for agriculture through sensors
and satellite data

8  Smart weather and irrigation system

9  Vertical farming

10 Vinyl greenhouse agriculture

11 Smart dairy through smart devices (livestock)

12 Production of high-demand agricultural products
(kenaf, vanilla, basmati rice, musang king,
stingless bee/lebah kelulut, and burung walit)

CG2-D3: Rural 1 Agro-industry basic facilities (such as incubator
entrepreneurship, centres for up to district scale)
technologi.es, and 2 Community biogas plant for entrepreneurship
innovations activities
(W=0.29) 3 Market analysis tools/software

4 Village community radio

5 Telecommunication and video conferencing

6  ICT-related materials and outsourcing training

7  Mentor-mentee training programme or rural icon

in business
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Table 3 (continue)

Dimensions (With Criteria Groups

Weightage) (With Weightage) Criteria
CG3-D3: Rural 1 Fresh fruit stall (GBBS)
marketing and 2 Agrobazaar
a3 Ko |
4 Training centre and e-commerce services
(equipped with high-speed broadband)
CG4-D3: Village smart 1 Rainwater harvesting
and green t?chnology 2 Renewable energy (through solar rooftop PV,
practices solar micro grid, micro-hydroelectric, and solar
(W=0.12) farming)
3 Generate energy through biogas digestion
4 Micro-hydroelectric power for multipurpose
uses**
5 Solar cookers
6 LEDs
7  Low-energy motors
8  Flood risk alarming through a smartphone
9  Biochar for transforming garden waste into
organic fertilisers—waste-to-wealth
CG5-D3: Community- 1 Smart healthcare facilities/healthcare mobile
loT-based smart apps
technology practices 2 Waste monitoring and management system
(W=10.06) through wireless sensors monitor
3 Smart education (through videos, smart
classroom, and fun-toy library)
4 CCTV cameras/smart surveillance system
5 Goods and services delivery system via mobile

apps

Note. *The criteria which have gone through the refinement; and **the additional new criteria of the MAMRD

(Source: Authors’ work, 2023)

from the FMRD by adding only two criteria
to the original 139 criteria.

The MAMRD’s performance criteria
have compounded all the essential criteria
of DPF Desa Negara 2030 (2017) and
DPLB 2030 (2018) while integrating
them with smart technologies and ICT
applications to modernise infrastructures
and village/community practices within
rural areas. This kind of approach reflects

820

a holistic approach to addressing rural
problems, harnessing the potential of
new technology practices (Morris et
al., 2022; Zavratnik et al., 2018), and
catching up to rural economies and overall
productivity (United Nations, 2021).
However, the successful application largely
depends on technological diffusion, socio-
cultural aspects, and the readiness of
rural actors, particularly their educational
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levels and skills (Curry et al., 2021;
Morris et al., 2022; Salemink et al., 2017).
Developing telecommunications and
information infrastructures (ICT and digital
infrastructures), especially high-speed
broadband, also plays a crucial role in
expanding coverage and capacity within and
around rural areas. Improving the quality
of these infrastructures and adopting new
technologies in agriculture, business, and
other rural sectors contribute to creating
an attractive and smart environment.
Moreover, it empowers individuals,
especially the younger generation, to
actively participate in modern-smart rural
life and adapt to new solutions, fostering
creative solutions, innovation, and diversity
within their villages and communities.

The 141 MAMRD criteria have been

considered in shaping the future niches
and the pathways of rural development in
Malaysia, as well as globally. They can be
summarised but not limited to:

*  Future rural development patterns
are becoming more complex,
necessitating a more strategic
vertical and horizontal development
approach.

*  The involvement and participation
of all parties, including rural actors,
private sectors, and government
interventions, are crucial for
promoting proactive and well-
balanced dimensions of rural
development.

*  The integration of bottom-up and
community engagement (involving
youths, entrepreneurs, pensioners,

and private sectors) alongside
top-down approaches is essential
to effectively implement current
policies and fulfil the aspirations and
capabilities of the rural community.
To account for the characteristics
and uniqueness of the rural
community, “there is no one-size-
fit-all solution.”

The rural community needs to
undergo a paradigm shift, moving
away from overdependence on the
government and instead fostering
their creativity, innovation, and
proactive approach to developing
their villages.

Rural growth centres (RGC)/
rural community centres (RCC)
become the foundation for the
development and liveability of
rural areas by providing goods and
services needed by the community,
especially daily and weekly goods.
The adoption and application of
technology and ICT (IoT) in rural
activities can potentially elevate
rural areas in terms of information,
knowledge, business, marketing,
and accessibility. Moreover, it
enhances resilience in the face
of risks, such as the ongoing
COVID-19 endemic, which
continues to impact Malaysia and
the global community. It is one of
the strategic principles resetting
rural development for the 21st
century outlined by the United
Nations (2021).
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Therefore, the MAMRD plays a
timely role in empowering rural areas for
transformation, focusing on infrastructure,
services, and the rural community. It
is worth noting that existing literature
highlights the need for higher adoption
levels of advanced technologies, which
progress slowly among small-scale farmers
in developing countries (Curry et al., 2021).
Hence, this paper contributes significantly
to promoting the widespread application of
digital and ICT technologies to realise the
modern rural approach in Malaysia.

Dissemination of the MAMRD Exercise

As mentioned earlier, the model of modern
rural is derived from four of the six typologies
(characteristics) outlined in the DPF Desa
Negara 2030 (2017), namely UR, RU, RS,
and R6. The remaining two typologies,
Ul and U2, are exempted as their primary
land use is no longer agriculture, and their
communities primarily consist of service
sector workers. Therefore, implementing
the MAMRD is suggested for the four
mentioned typologies (see Figure 4), which
are based on agriculture, rural assets, or rural
resources comprising entrepreneurship,
SMEs, tourism, and other sectors.

The third case study, Kampung Alor
Gandak, is categorised as Ul as the
community is situated within the perimeter
of Alor Setar city. Nevertheless, it is still
selected as a case study because its land
use is still dominated by agriculture, and
most residents are farmers. This situation
indicates that the MAMRD is suitable for all
categories of villages. However, the main

focus remains on the villages in the four
categories stated earlier. The Indigenous
people villages located on the outskirts
are also deemed suitable for implementing
the MAMRD because they are categorised
as sustainable, given equipped facilities
and the community’s adherence to
conservative or environmental-friendly
practices. However, it should be noted
that Indigenous villages in remote areas
face challenges in meeting all 141 criteria
listed by the MAMRD. In such cases,
certain criteria, particularly those related
to D2 and D3, can be considered for
measurement to attain the MAMRD index
while exempting D1.

Based on these considerations,
the implementation of the MAMRD is
summarised as the following village
characteristics:

*  Allvillages from the four typologies
in the model (Figure 4) are eligible
for assessment using the MAMRD.

e Villages from typologies Ul and
U2 are also suitable for evaluation
if agriculture remains the dominant
land use.

* Although Indigenous villages
are included in the MAMRD
assessment, the focus is not
on their index or star rating.
Instead, the evaluation focuses on
measuring the level of technology
practices and the adequacy of
provided facilities that align with
the aspirations of modern rural
characteristics. In this regard, it
is crucial to establish and enforce
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the RGC/RCC for the sake of the
community’s welfare, services,
amenities, and prosperity.

CONCLUSION

This research mainly focuses on formulating
the MAMRD as an innovative approach to
undertaking existing government policies
such as the DPF Desa Negara 2030
(2017) and DPLB 2030 (2018). The
MAMRD offers a measurement tool for
rural stakeholders to monitor and realise the
aspirations of rural development agendas.
It would provide additional impacts and
efforts in transforming rural change towards
a modern approach. It is important to
highlight that this research has discovered
a new approach to rural development by
synthesising and adopting the concepts
of resilience, liveability, and smartness,
reflecting Malaysia’s modern rural
development context. The MAMRD deserves
endorsement as it pioneers the integration
of innovative modern technology practices
in rural areas. Furthermore, applying
weights to the dimensions and criteria
groups ensures transparency and facilitates
meaningful comparisons across regions,
states, districts, and other levels.

The modern-smart approach in
agriculture has been one of the main
elements of the Twelfth Malaysia Plan
(Economic Planning Unit, 2021b). This
approach includes using innovative
technologies and information and
knowledge-based technology in rural
development. Technologies such as sensor
networks, mobile applications, and other

advancements contribute tremendously to
the transition towards a knowledge-driven
society where constraints of time and place
are no longer significant. As a result, new
models for rural businesses, agriculture, and
industries will emerge to replace the existing
processes with new roles, mechanisms,
and technologies. Indeed, the utilisation of
these technologies will not only increase
productivity and decrease the dependency
of the workforce but also attract younger
generations and investors to participate in
rural activities and actively contribute to
their enhancement.

The MAMRD, while primarily focused
on providing infrastructures, facilities,
services, and rural technology practices, also
enforces investment in rural communities.
It emphasises the opportunities available
in the social, economic, and environmental
dimensions, as well as the development of
smart individuals to synergise and boost the
rural change that will lead to modern rural
outcomes. Therefore, using the MAMRD
for rural assessments is a reliable approach
to optimise rural performance towards
future niches and pave the way for future
advancements in rural development in
Malaysia. As mentioned earlier, the best
practice to obtain data for the MAMRD
assessment is through an FGD, and the
MPKK, in particular, are the key informants
to provide the needed information. More
importantly, they will receive first-hand
output (direct feedback) regarding the
advancement of their village towards
a modern approach, as indicated by a
rating star.
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Implications for Practices

This study has achieved the aim pertaining
to the validated dimensions, criteria groups,
and 141 MAMRD’s performance criteria for
the rural development measurement index
towards a modern approach. The MAMRD
measure offers a significant star rating index
that enables the rural stakeholders to monitor
rural development transformation by relying
on technology practices and enhanced
solutions. More importantly, it has been
tailored to the national rural development
policies, such as the DPF Desa Negara 2030
(2017) and DPLB 2030 (2018), so it has its
impacts on rural development in Malaysia.
It is important to emphasise that the policies
above have progressed to the revision stage
after a duration exceeding five years in the
implementation phases. Consequently, the
MAMRD’s dimension, specifically D3
(Smart and Green Technology Practices),
is poised to provide pertinent guidelines.
This dimension focuses on enhancing
smart village practices in Malaysia, and
it is evident that neither or less of the
policies were designed considering this
aspect. Malaysia is igniting its path towards
increased digitalisation and embracing the
Fourth Industrial Revolution (4IR) in 2021,
two to three years after the policies were
implemented.

So, the MAMRD comes timely and
impacts future rural transformation in
Malaysia, either at top-down (policymakers)
or bottom-up (rural actors) levels. Anticipated
outcomes include enhanced benefits for
rural communities, such as connectedness,
increased economic chances, increased

readiness for a disaster, and improved
healthcare facilities by implementing the
MAMRD index measurement.

Limitations and Recommendations

The above summary findings and
implications are subjected to the methods
and assumptions applied by the study.
Therefore, the generalisation of the study
findings in different contexts or cases should
be cautiously considered, considering the
three limitations. First, the MAMRD was
developed using content analyses and
expert opinion surveys. For the expert
opinion, five local/international experts on
rural development were invited to validate
the criteria used in the MAMRD in only
a single-round survey. During the survey,
criteria validation was made using Likert
scale measurement. Despite that, experts
were encouraged to suggest new criteria
and confirm the dimensions and the criteria
groups. Although the number of experts
and the round involved in the validation
process is relatively limited, the study
further validated the criteria via the case
studies approach — the participants’ (rural
actors) opinion in the FGD sessions for
further validation. Therefore, a further round
of opinion surveys is not necessary. Future
research may benefit from an enlarged
number of experts in the expert opinion
survey and an additional round of the expert
survey.

Second, the important findings are based
on the three village categories: aqua-tourism
and smart community-based village, fishing-
based village, and agriculture-based village.
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The selection of the village categories was
made considering agricultural activities that
are mainly practised in Malaysia’s rural
areas. Considering all types of villages
in all grids as stipulated in the DPF Desa
Negara 2030 (2017) may yield a multi-
dimensional insight into the rural activities
and various ground conditions and benefit
future researchers.

The third limitation is that the study only
focused on rural infrastructures, facilities,
services and technology practices as the key
assessment criteria for facilitating modern
rural development. Instead, the DPF Desa
Negara 2030 (2017), the DPLB 2030 (2018),
and other policies have comprised the
strategies for rural development, including
infrastructure, social, economy, environment,
land use, and many more. Including these
elements in future research may yield a better
comprehension of the issues and challenges
faced by agricultural-entreprencurial-
tourism-based rural residents.

It is necessary to note that all the above
limitations do not compromise the quality of
the study outcomes since it was conducted
with vigorous methodology or processes and
valid and reliable data. Moreover, potential
areas for future research could be explored
as a limitation of this research. As suggested
in the following:

* Participatory-based research
will implement the technology
practices proposed in the MAMRD
to achieve a society 5.0 @ rural
in Malaysia. It involves rural
actors in decision-making, adapts
technologies to rural contexts, and

aims for societal advancement

through technological innovation

and community participation.

e Profiling the knowledge-based
society and technology practices
among rural communities in
Malaysia. This research involves
an inventory of rural champions and
technology practices. It will explore
how they engage with technology
to promote socio-economic
development and enhance their
way of life and prosperity.

e Rural actors’ behaviours
framework for synergising rural
transformation towards a modern
approach. This research involves
developing a framework of rural
actors’ behaviours to enhance rural
transformation, aligning with the
MAMRD’s dimensions and index
measurement.

In addition to that, it recommended a
more frequent site visit to explore multiple
ways of looking at the issues, challenges,
and ideas in rural areas extensively,
including understanding the forces and
changes of the past, recording narratives
from vastly experienced local residents and
entrepreneurs to calibrate the reality of their
lives, and gaining real insights into how
things progress in rural areas.
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ABSTRACT

The research aims to develop and verify a real-time digital learning platform for diagnosing
the degree of mathematical competency of seventh-grade students. A total of 1,559 students
from four regions of Thailand and six experts participated in this research. The researchers
employed a design-based approach and the Multidimensional Coefficient Multinomial Logit
Model to evaluate the effectiveness of the real-time digital learning platform. The measurement
tool consists of two aspects, namely mathematical measures and the construction of knowledge
dimensions, with 58 items to simulate students’ responses to the three respective content
constituents: number and algebra, measurement and geometry, and statistics and probability.
The findings showed that the multidimensional model offered a significantly better statistical
fit in measurement, geometry, statistics, and probability, while numbers and algebra fit better
in the unidimensional model. There were positive, strong, and significant correlations between
the dimensions. The findings indicated that all items fit the OUTFIT MNSQ and INFIT
MNSQ, which are between 0.75-1.33. The findings revealed that the internal structure when
it came to evaluating the degrees of students’ mathematical competency using the Wright
map and the Multidimensional Test Response Model conformed with the quality of the digital
learning platform in terms of its usefulness, accuracy, and feasibility. This real-time digital
learning platform for diagnosing the degree of mathematical competency can be accessed

from anywhere with an internet connection,
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INTRODUCTION

The rapid development of technology has
indeed prompted the integration of various
technological tools into teaching and
learning processes. Digital diagnostic tools
are crucial in assessing and enhancing the
learning experience, particularly in the post
COVID-19 pandemic (Buakhamphu, et al.,
2024). According to Thisopha et al. (2023),
digital diagnostic tools can provide real-time
assessments of students’ understanding of
the material. In the post-COVID world,
education should make free and open-source
technologies available to teachers and
students. Open educational resources and
open-access digital tools must be supported.
Education cannot thrive with ready-made
content built outside the pedagogical space
and human relationships between teachers
and students (International Commission
on the Futures of Education, 2020). The
COVID-19 pandemic has transformed the
education system and created enormous
disruption (Maisa et al., 2021) that needs the
development of a real-time digital learning
platform to diagnose students’ mathematical
competency. In addition, Kesorn et al. (2020)
emphasized the importance of mathematics
in providing practical knowledge and
stimulating students’ learning. Kantahan et
al. (2020) highlighted that an interactive and
creative digital learning platform focused
on individual needs and competencies is
required in this new era. In this study, the
theoretical framework applied a holistic
approach that combines assessment design,
data analysis, feedback mechanisms, and
ethical considerations to ensure that the

platform serves its educational purpose and
provides reliable and valid measurements of
student outcomes.

Previously, the mathematics teacher
was the primary source of knowledge, and
learning was restricted to the classroom.
Even though the role of the mathematics
teacher remains undiminished in the
current educational setting, students now
have several resources or a wealth of
opportunities literally at their fingertips,
allowing them to self-direct and take
control of their learning and assessment
processes (Harman, 2021). According to
Harman, all digital platforms, with their
various functions and features, can support
any type of learning, namely, in the form
of online learning, classroom learning, and
blended learning, hence fostering overall
academic growth in students. Harman
(2021) also explained the advantages of
using digital learning platforms: easy
access to information, up-to-date content,
advanced reporting, multimedia learning,
new communication channels, 24-hour
access to learning resources, and self-
directed study.

Phaniew et al. (2021) defined
mathematical competency as a student’s
ability to engage in exploration,
critical thinking, and logical reasoning.
Mathematical competency goes beyond
rote memorization and emphasizes the
importance of understanding and reasoning
through mathematical concepts and
problems. The essential constituents of
mathematical competency are numbers
and algebra, measurement and geometry,
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and statistics and probability. Therefore,
the awareness of these content constituents
and how they interact make up the basic
stages of precision, stages, and problem-
solving play a vital role in developing
students’ mathematical competency (Yulian
& Wahyudin, 2018). According to these
researchers, the role of the mathematics
teacher is to allow students to acquire
significant and evocative mathematical
concepts and procedures, using interactive
mathematics classes that permit every
student to engage in stimulating, thought-
provoking practices when it comes to learning
mathematics. Students need to develop
several mathematical competencies to
successfully learn mathematics. In addition,
Milgram (2007) also viewed mathematical
competence as having five dimensions:
conceptual understanding, procedural
fluency, strategic competence, adaptive
reasoning, and productive disposition.
These mathematical competencies should be
developed in an integrated and balanced way
for students to learn mathematics (Kilpatrick
etal., 2001).

The definition of mathematical
competence is further supported by Junpeng
et al. (2018), who identified mathematical
competencies as the procedure of employing
mathematical understanding. Junpeng et
al. (2018) revealed that numerous attempts
to pilot and review students’ answers with
regard to open-response questions in order
to assess their capabilities are important
to diagnose their degrees of mathematical
competency. Therefore, Junpeng et al.
(2018) identified mathematical measures

(MME) as one of the mathematical
competence dimensions. They state that
MME is the ability to execute mathematical
practices elastically, precisely, competently,
and correctly. On the other hand, Biggs and
Collis (1982) defined the construction of
knowledge (CKL) as it appears in the SOLO
taxonomy, as a mathematical competence
dimension that recognizes, illustrates or
clarifies the degree of knowledge on the
part of the student to establish the degree
of student understanding outcomes. In other
words, the CKL dimension is characterized
as understanding mathematical concepts
to solve mathematical problems using the
students’ capacities for logical thinking and
justification (Junpeng et al., 2018).

Kepner and Huinker (2012) revealed
that mathematical practices, as expectations
of student behaviors, depend on essential
methods and skills found in mathematics
education and have long-lasting
consequences. Therefore, each assessment
claim indicates what would be expected
of a student with regard to demonstrating
competencies across a range of content and
practices (Kepner & Huiner, 2012). They
further emphasized that the consortia’s
promise of assessing and reporting on
multifaceted student performance entails
assessment assignments and items that go
beyond select-response items to construct-
response items. Furthermore, Adom et al.
(2020) stated that there is a constant need
to measure the outcomes or the quality of
responsiveness of the teaching and learning
referred to as assessment in the teaching-
learning environment. This essential
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symbiotic process can occur before, during,
and after the teaching process.

In addition, Fowler et al. (2019)
suggested that mathematics teachers should
structure learning activities in such a way
as to not only demonstrate content but
involve students in profound acquaintance
with mathematical thinking by utilizing an
appropriate pedagogy that intertwines the
mathematical competencies, leading to the
emergence of lifelong users of mathematics.
They recommended the use of digital tools
to support the presentation of mathematical
competencies by delivering active learning,
as a result of which students are able to
resolve mathematical problems confidently,
independently, and collaboratively,
thereby developing their understanding of
mathematical concepts and being able to
explain their reasoning. Digital learning
platforms allow students to experience
mathematical concepts that are hard to
exhibit in actual circumstances. Through
research-proven methods and the skillful
incorporation of digital sources, mathematics
teachers can meaningfully discover
students’ interpretations of mathematical
competencies (Fowler et al., 2019).

The Thailand Mathematics Curriculum
is established across the interface of
these content constituents and the four
competency constituents. As noted above,
the content constituents are number and
algebra, measurement and geometry, and
statistics and probability. In short, the
content constituents depict what is to
be learned and understood by students
(Thailand Ministry of Education, 2008). On

the other hand, the competency constituents
of mathematics include understanding,
fluency, problem-solving, and reasoning.
These constituents illustrate by what means
content is investigated or established;
that is, it relates to the reasoning and
performing of mathematics. Therefore,
they offer an eloquent foundation for the
development of concepts in the learning
of mathematics and have been merged into
the content descriptions of the three content
constituents. Based on this line of reasoning,
the Thailand Ministry of Education has
adopted this approach to certifying the
mathematical competencies that can be
developed throughout the curriculum and
become progressively advanced over the
years of schooling (Manmai et al., 2021).
The above literature review indicates the
challenges researchers face when developing
and verifying a measurement model and its
interpretation process in every way possible.
The motivation for developing a real-time
digital learning platform for diagnosing
degrees of mathematical competency stems
from several critical gaps in theoretical
understanding and practical applications
in the current educational landscape. It is
undeniable that the COVID-19 pandemic
has given a major boost to online
education. It leads to all schools having
already adopted, or being in the process
of adopting, a digital learning platform to
support learning (Harman, 2021). Moreover,
the development of a real-time digital
learning platform for diagnosing degrees of
mathematical competency is motivated by
the need to address theoretical gaps related to
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individualized learning, dynamic assessment,
and cognitive load, as well as practical gaps
concerning timely intervention, resource
accessibility student engagement, and data-
driven decision-making in education.
Maoto et al. (2018) emphasized
that mathematics teachers are having
difficulties assessing the degree of students’
mathematical competency. They need
information and skills about what needs to be
evaluated in terms of students’ mathematics
competencies and how to perform such
evaluations related to the intended goals
of the task. As a result, this research would
be timely in providing an exploration of
real-time mathematical competency to aid
mathematics teachers in easily diagnosing
their students’ mathematical competencies.
Following this line of reasoning, the
research aimed to develop and verify a
real-time digital learning platform for
diagnosing the degree of mathematical
competency of seventh-grade students.
In this paper, the researchers planned to
investigate 1,559 seventh-grade students’
answers in a predictable digital assessment
process to fix the criteria for measuring
the degree of mathematical competency
in terms of the three content constituents:
number and algebra, measurement and
geometry, and statistics and probability. It
was followed by developing a mathematical
competency measurement model using
the Rasch model as a Multidimensional
Random Coefficient Multinomial Logit
Model (MRCMLM) to analyze the situation.
Finally, the researchers evaluated the
overall quality of the real-time digital

learning platform in terms of diagnosing the
degree of mathematical competency on the
part of seventh-grade students by using a
measurement model involving three aspects:
usefulness, feasibility, and accuracy, using
heuristic evaluation.

MATERIALS AND METHODS

The researchers employed construct
modeling to introduce a real-time digital
learning platform in which the three
mathematics content constituents were
designed diagnostic tasks to measure the
degree of mathematical competency on
the part of seventh-grade students (Wilson,
2005). Moreover, a design-based research
method was adopted from Adams (2005),
and the MRCMLM (Adams et al., 1997) was
applied to verify the quality of the real-time
digital learning platform. Item Response
Theory (IRT) assesses the relationship
between a student’s mathematical ability
or trait and their responses to a set of
items or questions. The primary idea
behind IRT is to model the probability of a
particular response to an item as a function
of the student’s latent trait and the item’s
characteristics (Linacre, 2005).

The key concepts in IRT include
item parameters, latent traits, and test
information. Each test item has its own
set of parameters, such as difficulty and
discrimination. Difficulty indicates how
hard the item is, while discrimination
measures the item’s ability to differentiate.
The unobservable trait in this study is the
mathematical competency that the test aims
to measure. IRT models estimate a student’s
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position on this latent trait. The amount of
information a test provides about a student’s
ability level. IRT helps design tests that
maximize information across a range of
ability levels (Linacre, 2005).

Population and Sample

The research population consisted of all the
seventh-grade secondary school students
from the four regions of Thailand: northeast,
central, north, and south. A total of 1,559
students were chosen as test-takers using
stratified random sampling. It allowed the

researchers to obtain a sample population
including smart, moderate, and weak
students in such a way as to best represent
the entire population being studied (Hayes,
2024). According to Wright and Stone
(1979), a minimum sample size of not less
than 500 individuals is needed to obtain
sufficient quality data for analysis when
using the multidimensional test response
theory. Table 1 demonstrates the distribution
of the test-takers who participated in the
three assessment tools in terms of the three
content constituents.

Table 1
Distribution of the test-takers in the three content constituents
Region School Number of test-takers
Number and Algebra Measurement and Geometry Statistics and probability
Northeast 1 55 49 47
2 72 71 72
3 62 63 58
4 2 3 3
5 7
6 64 66 65
7 9 7 7
8 - 2
Central 9 52 54 48
10 51 46 50
North 11 4 2 2
12 12 11 8
13 3 3 4
14 11 12 9
15 1 1 2
16 5 5 5
17 5 5 5
18 2 3 2
19 7 5 4
20 4 4 4
South 21 42 40 38
22 12 14 13
23 - 56 53
Total 524 528 507

Source: Authors’ work
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Research Procedure

Researchers utilized the construct modeling
approach Wilson (2005) proposed to design
the mathematical competency measurement
model. In addition, design-based research
was employed as the research design
(Vongvanich, 2020) by adapting four
building blocks as the sections of the
measurement scheme (Wilson & Sloane,
2000). The four building blocks were
(1) a progressive standpoint of students’
understanding, (2) the association between
teaching and measurement, (3) the teacher
administering classroom teaching and
measurement, and (4) the creation of
high-quality evidence. On top of that, the
researchers used software and analysis
methods, including machine learning
algorithms like regression, classification,
clustering, and natural mathematical
language processing techniques.

In the first phase, the researchers
conducted numerous inclusive meetings
with mathematics teachers and experts
by referring to the basic education core
curriculum 2008 (Ministry of Education,
2017) to create three assessment tools.
These diagnostic tools were a multiple-
choice test with four options in an online
testing system entitled “e-MAT-Testing.”
The e-MAT-Testing approach assessed three
main content constituents: (1) number and
algebra (21 items), (2) measurement and
geometry (20 items), and (3) statistics and
probability (17 items). The internal structure
of the e-MAT-Testing approach was then
formed and evaluated using model fit and
interdimensional correlation analysis.

The test results from the first phase were
used in the second phase to create an innovative
prototype, a real-time digital learning platform
for diagnosing seventh-grade students’
mathematical competency levels. In the third
phase, the researchers utilized MRCMLM
(Adams et al., 1997), which is a type of Rasch
Model (Rasch, 1960), to generate quality
evidence of the value of the real-time digital
learning platform for diagnosing degrees
of mathematical competency on the part of
seventh-grade students.

The researchers analyzed the item fit of
the mathematical competency measurement
model. Then, they evaluated the degree of
student mathematical competency using
the Wright map and the Multidimensional
Test Response Model. The Wright map was
used to validate evidence of the quality of
the progress map in each dimension with
regard to each content constituent. As a
result, the MRCMLM was used to correlate
the modeling of items in multidimensional
competencies, assess the student’s
competency parameters, and place the
transition points for diagnosing the degree
of the student’s mathematical competency
in each dimension. The ACER ConQuest
Version 2.0 program (Wu et al., 2007)
was applied to estimate the mathematical
competency measurement model parameters.

In the final phase, the researchers
revised the heuristic evaluation ideas of
Stuffiebeam (Kanjanawasi, 2011) to appraise
the overall quality of the real-time digital
learning platform for diagnosing the degree
of mathematical competency of the seventh-
grade students in three aspects, namely
usefulness, feasibility, and accuracy. Six
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experts carried out this process. A five-
point Likert scale assessment document
was employed to measure the experts’
interpretation of the real-time digital learning
platform, ranging from minimal to most
applicable. Table 2 shows the five degrees
of applicability, which were determined in
accordance with the mean score range.

Table 2
Clarification of applicable degree according to the
mean score range

Mean Score Range Interpretation
1.00-1.49 Minimal applicable
1.50-2.49 Less applicable
2.50-3.49 Medium applicable
3.50-4.49 Very applicable
4.50-5.00 Most applicable

Source: Authors’ work

FINDINGS AND DISCUSSION

The researchers adapted the mathematical
competency measurement model in relation
to the proposals recommended by past
researchers that involve the MME dimension
(Junpengetal., 2018) and the CKL dimension
(Biggs & Collis, 1982). For each degree of
learning competency, an assessment process
must be conducted correctly utilizing the
most appropriate assessment tool for the
three content constituents: number and
algebra, measurement and geometry, and
statistics and probability.

Creation of a Multidimensional
Mathematical Competency
Measurement Model

Researchers need to develop assessment tools
to provide an overview that truly describes

the degree of students’ mathematical
competency in terms of their abilities.

Internal Structure of the Assessment Tools

The researchers developed three assessment
tools consisting of 21 items for the number
and algebra content constituent, 20 items
for the measurement and geometry content
constituent, and 17 items for the statistics
and probability constituent. The number
and algebra assessment tool consisted of
11 items in the MME dimension and 10 in
the CKL dimension. The measurement and
geometry assessment tool comprises ten
items in each MME and CKL dimension.
The statistics and probability assessment
tool included eight items in the MME
dimension and nine in the CKL dimension.
Table 3 shows the internal structure of the
three assessment tools with regard to the
digital learning platforms.

Comparing the Model Fit

The internal structure of the mathematical
competency measurement model in
terms of its accuracy with regard to the
mathematical competency constructs was
performed by comparing the model fit
for unidimensional and multidimensional
models. The unidimensional model refers to
clustering all the items into one dimension.
In contrast, the multidimensional model
separates items into the MME and CKL
dimensions. The findings indicated that
the unidimensional model was found to
fit significantly better statistically than the
multidimensional model with regard to the
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Table 3
Assessment tools of the three content constituents
. Total of Total of Total
Content constituent MME (Item) MME CKL (Item) CKL item
Number and algebra 1,2,3,4,5,6,7,8, 11 12, 13, 14, 15, 16, 17, 10 21
9,10, 11 18, 19, 20, 21
Measurement and 1,2,3,6,15,16,17, 10 4,5,7,8,9,10, 11, 12, 10 20
geometry 18, 19, 20 13, 14
Statistics and 3,7, 8,9, 10, 11, 8 1,2,4,5,6,14, 15, 16, 9 17
probability 12,13 17

Source: Authors’ work

number and algebra content constituent.
The findings were shown in terms of the
Likelihood Ratio Chi-Square G* (y*=3.83,
df =2, p=0.01) (Wilson & De Boeck,
2004) as well as the Akaike Information
Criterion (AIC) (Yao & Schwarz, 2006) and
the Bayesian Information Criterion (BIC)
(Schwarz, 1978) which had a higher value
in multidimensional concepts for measuring
mathematical competencies in terms of the
number and algebra content constituent.
However, the findings showed that the
multidimensional model was a statistically
better fit than the unidimensional model in
terms of the measurement and geometry
content constituent and the statistics and
probability content constituent. It is reflected
in the results with regard to the Likelihood
Ratio Chi-Square G* (y* = 10.72, df =2, p
=0.01) for the measurement and geometry
content constituent, and the Likelihood Ratio
Chi-Square G* (y* =17.32,df =2, p=0.01)
(Wilson & De Boeck, 2004). In addition,
the AIC (Yao & Schwarz, 2006) and the
BIC (Schwarz, 1978) had smaller values
in terms of the multidimensional concepts
for measuring mathematical competencies
for both the measurement and geometry
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content constituent as well as the statistics
and probability content constituent. Table 4
demonstrates the comparative findings of the
model fit for the three content constituents.

Interdimensional Correlation Analysis

The researchers continued by examining
the correlation between the dimensions
of the multidimensional mathematical
competency measurement model. The
findings indicated that there were positive,
strong, and significant correlations between
the MME and CKL dimensions, [r(524)
= .78] for number and algebra content
constituent, [#(528) =.89], the measurement
and geometry content constituent, and the
statistics and probability content constituent
[r = (507) = .89] at a significant level of
0.05. Table 5 elucidates the findings of the
interdimensional correlation analysis.

Item Fit Analysis of the Mathematical
Competency Measurement Model

All the 58 items’ difficulties in the
mathematical competency measurement
model were examined as presented in Tables
6, 7, and 8. The researchers referred to
the criteria proposed by Adams and Khoo
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Table 4
The comparison of model fit
Content constituent/ Model Deviance N of parameter AIC BIC
Number and algebra
Unidimensional 13123.33 22 13167.33 13183.16
Multidimensional 13127.16 24 13175.16 13192.42
Likelihood Ratio Chi-Square G (y* = 3.83, df =2, p =0.01)
Measurement and geometry
Unidimensional 12337.86 21 12379.86 12395.04
Multidimensional 12327.14 23 12373.14 12389.76
Likelihood Ratio Chi-Square G* (y>=10.72, df=2, p=0.01)
Statistics and probability
Unidimensional 9560.79 18 9596.79 9609.48
Multidimensional 9553.44 20 9593.44 9607.54
Likelihood Ratio Chi-Square G (y* =7.32, df=2,p =0.01
Source: Authors’ work
Table 5
Interdimensional correlation analysis
Content constituent Dimension MME dimension CKL dimension
Number and algebra MME 0.50%**
CKL 0.78*
Variance 0.56 0.72
Measurement and geometry MME 1.38%%*
CKL 0.89%
Variance 1.37 1.76
Statistics and probability MME 1.50%*
CKL 0.89*
Variance 1.97 1.50

Note. *Represents the correlation value **Represents the co-variances

Source: Authors’ work

(1996) and Wilson et al. (20006) to verify
the appropriateness of OUTFIT MNSQ
and INFIT MNSQ values that have to be
between 0.75-1.33. For the number and
algebra content constituent, the findings
showed that the item difficulties ranged
from -0.674 logits (SE = 0.096) to +1.227
logits (SE = 0.106) and -0.187 logits (SE =
0.094) to 2.279 logits (SE = 0.142) in the

838

MME dimension and the CKL dimension
correspondingly. Moreover, the findings
in terms of both OUTFIT MNSQ and the
INFIT MNSQ values were between 0.88—
1.96 and 0.89-1.22, fulfilling the criteria in
terms of the suitability of the digital learning
platform with regard to the number and
algebra content constituent (Adam & Khoo,
1996; Wilson et al., 2006) as illustrated in
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Table 6

Findings of item fit analysis for number and algebra constituent

OUTFIT INFIT Item score threshold
Item Difficulty SE

MNSQ CI MNSQ CI 1 2 3 4
MME1 0.878 0.100 .13 (0.88,1.12) 1.09  (0.92,1.08) 0.88
MME2 0.536 0.095 1.07  (0.88,1.12) 1.07 (0.93,1.07) 0.54
MME3 0.131 0.093 0.99  (0.88,1.12) 0.99 (0.94, 1.06) 0.13
MME4 0.760 0.098 1.00  (0.88,1.12) 0.99  (0.92, 1.08) 0.76
MMES5 -0.664  0.096 095 (0.88,1.12) 098 (0.93,1.07) -0.66
MME6 1.227 0.106 1.08 (0.88,1.12) 1.03  (0.90, 1.10) 1.23
MME?7 1.216 0.106 1.04  (0.88,1.12)  0.99 (0.90, 1.10) 1.22
MMES 1.031 0.102 0.96 (0.88,1.12) 0.94 (0.91, 1.09 1.03
MME9 0.666 0.097 095 (0.88,1.12) 0.95 (0.93,1.07) 0.66
MME10  -0.282  0.093 097 (0.88,1.12) 098  (0.94,1.06) -0.28
MMEI1l  -0.674  0.096 1.00  (0.88,1.12) 1.01  (0.93,1.07) -0.67

Transition Point -0.54 0.13 0.71 1.16
CKL12 -0.187  0.094 096 (0.88,1.12) 098  (0.94,1.06) -0.19
CKL13 0.960 0.102 0.88  (0.88,1.12) 0.90 (0.91, 1.09) 0.96
CKL14 0.729 0.099  0.89 (0.88,1.12) 090 (0.92,1.08) 0.73
CKL15 1.013 0.103 0.89  (0.88,1.12) 0.89  (0.91, 1.09) 1.02
CKL16 0.193 0.094 096 (0.88,1.12) 097  (0.94, 1.06) 0.20
CKL17 2.279 0.142 1.69 (0.88,1.12) 1.22  (0.81,1.19) 2.28
CKL18 1.066 0.104 1.28  (0.88,1.12) 1.17  (0.90, 1.10) 1.06
CKL19 1.327 0.109 1.30  (0.88,1.12) 1.19  (0.89,1.11) 1.33
CKL20 0.220 0.094 0.88 (0.88,1.12) 090  (0.94, 1.06) 0.22
CKL21 0.798 0.100 091 (0.88,1.12) 092  (0.92,1.08) 0.80

Transition Point -0.19 021 098 2.28

Source: Authors’ work

Figure 1. Therefore, it can be concluded that
the number and algebra assessment tool is
appropriate in terms of the data.

Next, the findings with regard to
the measurement and geometry content
constituent indicated that the item difficulties
varied from -1.332 logits (SE = 0.109) to
+0.935 logits (SE=0.105) and -1.172 logits
(SE=0.108) to 0.870 logits (SE = 0.106) in
the respective MME and CKL dimensions.
Nevertheless, the findings in terms of the
OUTFIT MNSQ and the INFIT MNSQ
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values were between 0.83—1.25 and 0.87—
1.18. Consequently, they have achieved
the criteria for determining the suitability
of the digital learning platform in terms
of the measurement and geometry content
constituent (Adam & Khoo, 1996; Wilson
et al., 2006), as demonstrated in Figure 2.
Therefore, the researchers concluded that
the measurement and geometry assessment
tool is appropriate for the data.

The final findings of item fit relating to
statistics and probability (17 items) showed
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Figure 1. Item fit graph of INFIT MNSQ values of 21 items in number and algebra

Source: Authors’ work

Table 7

Findings of item fit analysis for measurement and geometry constituent

. OUTFIT INFIT Item score threshold
Item Difficulty SE

MNSQ CI MNSQ CI 1 2 3 4
MMEI1 -0.173  0.098 0.86 (0.88,1.12) 0.90 (0.93,1.07) -0.17
MME2 -0.952  0.103 0.80 (0.88,1.12) 091 (0.91,1.09) -0.95
MMES3 0.392 0.100 1.14 (0.88,1.12) 1.03  (0.92, 1.08) 0.39
MME6 0.452  0.100 0.87 (0.88,1.12) 0.89 (0.92, 1.08) 0.45
MMEI1L5  -0.067 0.098 1.16 (0.88,1.12) 1.11  (0.92,1.08) -0.07
MMEI6 0935 0.105 1.05 (0.88,1.12) 094 (0.90,1.10) 0.94
MME17 0719 0.103 131 (0.88,1.12) 1.17 (0.91,1.09) 0.72
MMEI8  -1.332  0.109 127 (0.88,1.12) 1.10 (0.90,1.10) -1.34
MME19 -0.703 0.101 090 (0.88,1.12) 094 (0.92,1.08) -0.70
MME20  0.166  0.099 1.02 (0.88,1.12) 1.01  (0.92,1.08) 0.16

Transition Point -1.00 -0.03 0.42 0.83
CKL4 -0.945 0.105 0.82 (0.88,1.12) 094 (0.91,1.09) -0.95
CKLS5 0.175 0.101 095 (0.88,1.12) 0.96 (0.92, 1.08) 0.17
CKL7 0.605 0.104 1.13  (0.88,1.12) 1.04 (0.91,1.09) 0.60
CKLS8 0.155 0.101 1.15 (0.88,1.12) 1.12  (0.92, 1.08) 0.16
CKL9 -1.080 0.107 1.13  (0.88,1.12) 1.01  (0.90,1.10) -1.08
CKL10 0.870  0.106 1.34 (0.88,1.12) 1.24  (0.90, 1.10) 0.87
CKLI11 -1.149  0.108 0.77 (0.88,1.12) 091 (0.90,1.10) -1.15
CKLI12 -1.172 0.108 0.70  (0.88,1.12) 0.85 (0.90,1.10) -1.17
CKLI13 0.802 0.106 1.04 (0.88,1.12) 0.98 (0.90, 1.10) 0.80
CKL14 -0.508 0.102 0.82 (0.88,1.12) 0.88  (0.92,1.08) -0.51

Transition Point -1.09 -0.51 0.17 0.76

Source: Authors’ work
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Figure 2. Item fit graph of INFIT MNSQ values of 20 items in measurement and geometry

Source: Authors’ work

that the item difficulties fluctuated from
—2.853 logits (SE = 0.158) to +0.608 logits
(SE = 0.104) for the MME dimension and
from -0.516 logits (SE = 0.103) to +3.158
logits (SE = 0.183) for the CKL dimension.
In addition, the findings with regard to both
OUTFIT MNSQ and INFIT MNSQ values
were between 0.83—1.25 and 0.87-1.18
and have therefore achieved the criteria for
determining the suitability of the digital
learning platform in terms of the statistics

and probability content constituent (Adam
& Khoo, 1996; Wilson et al., 2006) as
verified in Figure 3. Therefore, it can be
concluded that the statistics and probability
assessment tool is in an acceptable range.

Evaluation of Degrees of Student
Mathematical Competency Using
Wright Map

The researchers continued by examining
the structural validity of the construct map
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Figure 3. Item fit graph of INFIT MNSQ values of 17 items in statistics and probability

Source: Authors’ work
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Table 8

Findings of item fit analysis for statistics and probability constituent

Item Difficulty SE OUTFIT INFIT Item score threshold
MNSQ CI MNSQ CI 1 2 3 4
MMES3 -1.196  0.109 0.79 (0.88,1.12) 091 (0.90, 1.10) -1.20
MME7 -1.713  0.119  1.01 (0.88,1.12) 0.94 (0.87,1.13) -1.71
MMES -2.853  0.158 0.71 (0.88,1.12) 0.89 (0.78,1.22) -2.85
MME9 -0.209  0.102  0.99 (0.88,1.12) 0.98 (0.92,1.08) -0.21
MME10  -0406  0.102 1.02 (0.88,1.12) 0.99 (0.92, 1.08) -0.41
MMEI11  -0.516 0.103 095 (0.88,1.12) 0.97 (0.92,1.08) -0.52
MMEI12  0.608 0.104 1.01 (0.88,1.12) 0.99 (0.91, 1.09) 0.61
MMEI13  -0.146  0.102 1.12 (0.88,1.12) 1.09 (0.92, 1.08) -0.16
Transition Point -2.85 -146 -033 0.61
CKLI1 0.105 0.102 1.21 (0.88,1.12) 1.16 (0.92,1.08) 0.11
CKL2 -0.479  0.103 0.86 (0.88,1.12) 092 (0.92,1.08) -0.49
CKL4 3.158 0.183 233 (0.88,1.12) 1.08 (0.74, 1.26) 3.16
CKL5 -0.516 ~ 0.103 1.00 (0.88,1.12) 1.02 (0.92,1.08) -0.52
CKL6 0.303 0.102 0.89 (0.88,1.12) 091 (0.92,1.08) 0.30
CKL14 0.937 0.108 1.12 (0.88,1.12) 1.03 (0.90, 1.10) 0.94
CKLI15 0.116 0.102 0.89 (0.88,1.12) 0.90 (0.92, 1.08) 0.12
CKL16 -0.132 0.102  1.07 (0.88,1.12) 1.04 (0.92,1.08) -0.13
CKL17 0.387 0.103 1.07 (0.88,1.12) 1.06 (0.91, 1.09) 0.39
Transition Point -0.51 0.16 094 3.16

Source: Authors’ work

and the criterion area of the Wright map to
verify the transition points. The transition
points were calculated from the mean of
the item thresholds in each degree for each
dimension, as demonstrated in Tables 6, 7,
and 8.

Degrees of Student Mathematical
Competency Using the Wright Map
Jfor the Number and Algebra Content
Constituent

Table 6 shows the difficulty and
threshold values of 21 items, 11 in the
MME dimension and 10 in the CKL
dimension. Each dimension has four

842

degrees of mathematical competency.
The four degrees of competency in terms
of the MME dimension for the number
and algebra content constituent are:
Threshold 1 consists of items 5, 10, 11
with threshold values of -066, -0.28, and
-0.67, respectively; Threshold 2 consists
of item 3 only with a threshold value of
0.13; Threshold 3 consists of item 1, 2,
4, and 9 with threshold values of 0.88,
0.54, 0.76, 0.66, correspondingly, and
Threshold 4 consists of item 6, 7, and 8
with threshold values 1.23, 1.22, 1.03,
respectively. Conversely, the four degrees
of competency of the CKL dimension for
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the number and algebra content constituent
are: Threshold 1 consists of item 12 with
a threshold value of -0.19; Threshold 2
consists of items 16 and 20 with threshold
values of 0.20 and 0.22; Threshold 3
consists of item 13, 14, 15, 18, 19, and 21
with threshold values 0.96, 0.73, 1.02, 1.06,
1.33, and 0.80, respectively, and Threshold
4 only has item 17 with a threshold value
of 2.28.

Degrees of Student Mathematical
Competency Using the Wright Map for
the Measurement and Geometry Content
Constituent

Table 7 shows the difficulty and threshold
values of 20 items. Each dimension
has ten items as well as four degrees of
mathematical competency. The four degrees
of competency of the MAP dimension for
the measurement and geometry content
constituent are: Threshold 1 consists of
items 2, 18, 19 with threshold values
of -095, -1.34, and -0.70, respectively;
Threshold 2 consists of items 1, 15,
and 20 with threshold values of -0.17,
-0.07, and 0.16 respectively; Threshold 3
consists of items 3 and 6 with threshold
values as 0.39 and 0.45, and Threshold 4
consists of items 16 and 17 with threshold
values 0.94 and 0.72, respectively. In
addition, the four degrees of competency
of the CKL dimension for the measurement
and geometry content constituent are:
Threshold 1 consists of items 4, 9, 11, and
12 with threshold values of -0.95, -1.08,
-1.15, and -1.17, respectively; Threshold 2
consists of item 14 only, with a threshold

value of -0.51; Threshold 3 consists of
items 5 and 8 with threshold values 0.17
and 0.16, respectively, and Threshold
4 consists of items 7, 10, and 13 with
threshold values of 0.60, 0.87, and 0.80,
respectively.

Degrees of Student Mathematical
Competency Using the Wright Map for
the Statistics and Probability Content
Constituent

Table 8 shows the difficulty and threshold
values of 17 items, namely eight items
in the MME dimension and nine in the
CKL dimension. Each dimension has four
degrees of mathematical competency. The
four degrees of competency of the MME
dimension for the statistics and probability
content constituent are: Threshold 1 consists
of item 8 only with a threshold value of
-0.28; Threshold 2 consists of items 3 and
7 with threshold values of -1.20 and -1.71
respectively; Threshold 3 consists of item
9, 10, 11, and 13 with threshold values
as -0.21, -0.41, -0.52, -0.16, respectively,
and Threshold 4 consists of item 12 with
a threshold value of 0.61. In contrast, the
four degrees of competency of the CKL
dimension for statistics and probability
content constituent are: Threshold 1 consists
of item 2 and item 5 with threshold values
of -0.49 and -0.52, respectively; Threshold
2 consists of items 1, 6, 15, 16, and 17 with
threshold values of 0.11, 0.30, 0.12, -0.13,
and 0.39, respectively; Threshold 3 consists
of only item 14 with a threshold value 0.94,
and Threshold 4 has item 4 with a threshold
value of 3.16.
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Degrees of Student Mathematical
Competency Using a Multidimensional
Test Response Model

The mean threshold of each dimension of
the degree of mathematical competency for
the three studied content constituents was
applied to create a standardized mathematical
competency measurement model. The
transition point was calculated from the
mean of the item thresholds in each degree
of the dimension, as elucidated in Tables
6, 7, and 8 for the respective number and
algebra content constituent, the measurement
and geometry content constituent, and the
statistics and probability content constituent.
The researchers then created measurement
standards by taking into account the transition
in conjunction with the criteria area on the
Wright map for every degree of mathematical
competency, as shown in Figures 4, 5, and 6.
The mean threshold is determined with regard
to the equivalent degree of mathematical
competency for every content constituent
of the two dimensions of mathematics.
The researchers made a comparison of
students and items by using the Wright
map to verify the transition point through

Table 9

the criteria area setting (Lunz, 2010) to
understand the measurement of mathematical
competency specifically. Based on this line
of reasoning, the benchmarks for diagnosing
students’ mathematical competency levels
in every dimension would follow the
intersection point to cluster degrees of student
mathematical competency in accordance with
the categorization recommended by Junpeng
etal. (2019). Table 9 shows the construct map
of the MME and CKL dimensions.

Level5

Levela  *

§§§ TR

Level3

000000000000k | 3 013

Level 1

mgééégg gég

Figure 4. Wright map indicates the transition points
of MME and CKL dimensions for number and
algebra content constituent

Source: Authors’ work

Construct maps of the MME and CKL dimensions of mathematical competence standards

Dimension Learning Diagnostic Descriptions
Level Progress Level
MME Strategic/extended Students can solve a complex problem using multiple steps. The

procedure is clearly described and illustrated in various methods that

can be utilized to a higher degree.

Students can solve a complex problem using more than one step. The
procedure involves applying principles and theories, but the answer is

not matched due to miscalculation.

Degree 5 thinking

MME Simple skills and
Degree 4 concepts

MME Basic memory and
Degree 3 reproduction

application.

Students can use their basic understanding of mathematical procedures
to find the answer. However, the answer is incomplete due to a lack of
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Table 9 (continue)

Diagnostic Descriptions

Students can use their understanding of simple mathematical procedures
to solve the problem. However, the answer reflects that the student is
unable to remember important content as a basis for solving the problem.

Students cannot use proper mathematical procedures to obtain the

Students can relate concepts, summarize references as abstract
knowledge, and use them to conclusions.

Students can connect complex concepts, describe each part, and relate
to problem situations but cannot summarize as an abstract body of

knowledge to analyze or integrate the concepts.

Students can connect simple concepts but are unable to identify what
they have learned in the form of memory to solve problems.

Students can solve an example-like problem without adding conditions
or concepts. However, they often misunderstand concepts and lack

skills in interpreting information.

Dimension Learning
Level Progress Level
MME Unrecalled
Degree 2 memory
MME Non-response/
Degree 1 irrelevance answer.
CKL Extended abstract
Degree 5 structure
CKL Relation structure
Degree 4
CKL Multi-structure
Degree 3
CKL Uni-structure
Degree 2
CKL Pre-structure
Degree 1 to form concepts.

Students lack the skills to interpret problem situations and are unable

Source: Authors’ work

Degrees of Student Mathematical
Competency Using a Multidimensional
Test Response Model for the Number and
Algebra Content Constituent

Based on the determination of the cut-
off point in measuring the mathematical
competencies of the students’ test in terms of
the number and algebra content constituent,
the findings indicated that the transition
point could be allocated into four cut-off
points of five degrees each in ascending
order. For instance, the intersections of the
MME dimension were discovered from
Degrees 1 to 2, Degrees 2 to 3, Degrees
3 to 4, and Degrees 4 to 5 as -0.54, 0.13,
0.71, and 2.43, respectively. Conversely, the
intersections of the CKL dimension were
recognized from Degrees 1 to 2, Degrees
2 to 3, Degrees 3 to 4, and Degrees 4 to 5

as -0.19, 0.21, 0.98, and 2.28, respectively.
Figure 4 shows the transition point in
every dimension from the Wright map with
regard to the number and algebra content
constituent.

The researchers then used the
measurement criterion findings from the
Wright map to design the specification
adjustments for a mathematical competency
measurement model for the number
and algebra content constituent. Thus,
the researchers determined five score
ranges, which were transformed from
evaluation mathematical competency
parameters into scale scores and raw scores
in that order. Table 10 demonstrates that
those students who achieve their logits
smaller than -0.54 and -0.19 in the MME
and CKL dimensions, respectively, are
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Table 10

Findings of determination of mathematical competence standards for the number and algebra content

constituent

Dimension Intersection 6 0 range Scale scores Raw scores

MME Degree 5 1.16 >1.16 >61.60 811
MME Degree 4 0.71 0.71<6<1.16 57.10-61.59 7
MME Degree 3 0.13 0.13<6<0.70 51.30-57.09 5-6
MME Degree 2 -0.54 0.54<6<0.12 44.60-51.49 4
MME Degree 1 - <0.54 <44.60 1-3
CKL Degree 5 228 >2.28 >72.80 8-10
CKL Degree 4 0.98 0.98<6<2.28 59.80-72.80 67
CKL Degree 3 0.21 0.21<6<097 52.10-59.79 4-5
CKL Degree 2 -0.19 -0.19<6<0.20 39.10-52.09 3
CKL Degree 1 - <-0.19 <39.10 0-2

Source: Authors’ work

identified as possessing the lowest degree
of mathematical competency. Likewise,
if their logits are greater than 1.16 and
2.28 with regard to the MME and CKL
dimensions, respectively, those students are
identified as achieving the highest degree
of mathematical competency.

Degrees of Student Mathematical
Competency Using a Multidimensional
Test Response Model for the
Measurement and Geometry Content
Constituent

According to the determination of the cut-
off point in measuring the mathematical
competencies of the students’ test in
the measurement and geometry content
constituent, the findings indicated that the
transition point could be allocated into four
cut-off points of five degrees in ascending
order. For instance, the intersections of
MME dimensions were discovered from
Degrees 1 to 2, Degrees 2 to 3, Degrees 3 to

4, and Degrees 4 to 5 as -1.00, -0.03, 0.42,
and 0.83, respectively. On the other hand,
the intersections of the CKL dimension were
identified from Degrees 1 to 2, Degrees 2
to 3, Degrees 3 to 4, and Degrees 4 to 5 as
-1.09, -0.51, 0.17, and 0.76, respectively.
Figure 5 shows the transition point in
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AAXRXAX |2 6 | 047 Level4 yyyyyxy|7
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4
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Figure 5. Wright map indicates the transition points
of MME and CKL dimensions for measurement and
geometry content constituent

Source: Authors’ work
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every dimension of the Wright map for
the measurement and geometry content
constituent.

The researchers then used the
measurement criterion findings from the
Wright map to design the specification
adjustments for a mathematical competency
measurement model for the measurement
and geometry content constituent. Thus,
the researchers identified five score
ranges, which are transformed from
evaluation mathematical competency
parameters into scale scores and raw scores
correspondingly. Table 11 reveals that those
students who attain logits lower than -1.00
and -1.09 in the MME and CKL dimensions,
respectively, are identified as possessing the
lowest degree of mathematical competency.
Similarly, if their logits are greater than
0.83 and 0.76 with regard to the MME
and CKL dimensions, those students are
identified as possessing the highest degree
of mathematical competency.

Table 11

Degrees of Student Mathematical
Competency Using a Multidimensional
Test Response Model for the Statistics
and Probability Content Constituent

As stated by the determination of the cut-
off point in gauging the mathematical
competencies of the students’ test in terms
of the statistics and probability content
constituent, the findings indicated that the
transition point could be allotted into four cut-
off points of five degrees in ascending order.
For occurrence, the intersections of the MME
dimension were discovered from Degrees
1 to 2, Degrees 2 to 3, Degrees 3 to 4, and
Degrees 4 to 5 as -2.85,-1.46,-0.33,and 0.61,
respectively. Conversely, the intersections
of the CKL dimension were identified from
Degree 1 to 2, Degree 2 to 3, Degree 3 to
4, and Degree 4 to 5 as -0.51, 0.16, 0.94,
and 3.16, respectively. Figure 6 shows the
transition point in every dimension from the
Wright map with regard to the statistics and
probability content constituent.

Findings with regard to the determination of mathematical competence standards for the measurement and

geometry content constituent

Dimension Intersection 6 0 range Scale scores Raw scores
MME Degree 5 0.83 >0.83 >58.30 &-10
MME Degree 4 0.42 0.42<6<0.83 54.20-58.29 7
MME Degree 3 -0.03 -0.03<6<041 49.70-54.19 4-6
MME Degree 2 -1.00 -1.00<6<-0.04 40.00—49.69 2-3
MME Degree 1 - <-1.00 <40.00 0-1
CKL Degree 5 0.76 >0.76 >57.60 8-10
CKL Degree 4 0.17 0.17<6<0.76 51.70-57.59 7
CKL Degree 3 -0.51 -0.51<6<0.16 44.90-51.69 4-6
CKL Degree 2 -1.09 -1.09<6<-0.52 39.10-44.89 2-3
CKL Degree 1 - <-1.09 <39.10 0-1

Source: Authors’ work
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Figure 6. Wright map indicates the transition points
of MME and CKL dimensions for statistics and
probability content constituent

Source: Authors’ work

The researchers then used the
measurement criterion findings from the
Wright map to identify the specification
adjustments for a mathematical competency
measurement model for the statistics
and probability content constituent.
Consequently, the researchers determined
five score ranges, which were transformed
from evaluation mathematical competency

parameters into scale scores and raw
scores in that order. Table 12 indicates
that those students who achieved logits
lower than -2.85 and -0.51 in MME and
CKL dimensions are separately deemed to
possess the lowest degree of mathematical
competency. Correspondingly, those
students possess the highest degree of
mathematical competency if their logits are
greater than 0.63 and 3.16 in the MME and
CKL dimensions.

Findings of Heuristic Evaluation

The heuristic evaluation findings are based
on the quality of the real-time digital learning
platform in terms of its usefulness, feasibility,
and accuracy, as reported by six experts.
The six experts reported that the real-time
digital learning platform for diagnosing the
degree of student mathematical competency
in number and algebra, measurement and
geometry, and statistics and probability
content constituents was highly applicable
in terms of its usefulness, feasibility, and

Table 12

Findings of determination of mathematical competence standards for the statistics and probability content

constituent

Dimension Intersection 0 0 range Scale scores Raw scores

MME Degree 5 0.63 >0.63 >56.30 7-8
MME Degree 4 -0.33 -0.33<6<0.63 46.70-56.29 6
MME Degree 3 -1.46 -1.46<6<-0.34 35.40-46.69 4-5
MME Degree 2 -2.85 -2.85<6<-147 21.50-35.39 2-3
MME Degree 1 - <-2.85 <21.50 0-1
CKL Degree 5 3.16 >3.16 >81.60 7-9
CKL Degree 4 0.94 0.94<0<3.16 59.40-81.59 5-6
CKL Degree 3 0.16 0.16<6<0.93 51.60-59.39 34
CKL Degree 2 -0.51 -0.51<0<0.15 44.90-51.59 1-2
CKL Degree 1 - <-0.51 <44.90 0

Source: Authors’ work
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accuracy. The highest mean score related
to the usefulness of the real-time digital
learning platform (mean score = 4.50,
SD = 0.50) and applicability. The finding
implies that the real-time digital learning
platform can react to the requirements of
students, and students’ feedback can be used
to diagnose their degree of mathematical
competency concretely. In addition, the
report the platform provides can then be
utilized to prepare students to improve their
learning outcomes.

It is observed with regard to the
accuracy of the real-time digital learning
platform, which displayed a high degree of
applicability with a mean score of 4.44 and
a standard deviation of 0.52. Therefore, the
finding implies that the real-time digital
learning platform can accurately specify the
measurement objectives, the measurement
process is accurate, and the feedback reports
accurately match the degree of student
competency. Although the feasibility aspect
was found to have the lowest mean score
(4.17) with a standard deviation of 0.26,
it was still deemed to be most applicable.
The findings imply that the real-time
digital learning platform is a clearly defined
method for reporting the degree of student
mathematical competency. In addition,

the scope of reporting content applies to a
comprehensive measurement report. Finally,
the overall quality of the real-time digital
learning platform (mean score = 4.37; SD
= (0.42) is consistent with current learning
measurement guidelines. Table 13 illustrates
the findings of the heuristic evaluation in
detail.

CONCLUSION

Our findings indicate a need for mathematics
teachers to respond swiftly to technology
adoption by using the real-time digital
learning platform for diagnosing degrees
of mathematical competency with regard
to seventh-grade students so that they can
overcome the challenges posed by the
COVID-19 pandemic. The key findings
of this research relate to the quality of the
real-time digital learning platform in terms
of its usefulness, accuracy, and feasibility.
Our findings correspond to Clark-Wilson’s
(2020) findings on teacher use of digital
technology in mathematics learning and
how this has been accomplished. Therefore,
the researchers would like to suggest to the
Thailand Ministry of Education that there
is a need to adopt it nationwide to support
student learning and foster their academic
growth so that students can be assessed

Table 13
Findings of the heuristic evaluation
Quality Aspect Mean Score Standard Deviation Applicability Degree
Usefulness 4.50 0.50 Most applicable
Feasibility 4.17 0.26 Most applicable
Accuracy 4.44 0.52 Most applicable
Overall 4.37 0.42

Source: Authors’ work
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using an online environment that allows for
automated and timely scoring. As a result,
the real-time digital learning platform will
allow a much faster turnaround of results,
which is crucial for mathematics teachers
when making instructional decisions at the
individual student and instructional unit
levels (Seo et al., 2021).

Implications for Theory and Practice

Existing educational theories often focus on
generalized teaching methods, overlooking
the diverse learning needs of individual
students, especially in mathematics
(Inprasitha, 2022). A real-time digital
learning platform can address this gap by
tailoring instructional content based on the
specific competencies and learning styles
of each student (Inprasitha, 2023). Besides,
traditional assessment models may not
effectively capture the dynamic nature of
mathematical competency development.
A real-time platform can incorporate
continuous and adaptive assessment
techniques, allowing for a more accurate
and real-time evaluation of a student’s
mathematical proficiency.

In addition, the researchers employed
by IRT in developing a real-time digital
learning platform have allowed for creating
adaptive assessments within a real-time
digital learning platform. As students answer
questions, the system can dynamically
adjust the difficulty of subsequent items
based on their previous responses. It ensures
that the assessment is finely tuned to each
student’s level of competency, providing
a more accurate and efficient diagnosis.

Moreover, IRT can be integrated into
the platform to analyze the strengths and
weaknesses of individual students. Based on
their responses to specific items, the system
can recommend personalized learning
paths, focusing on areas where the student
needs improvement. This adaptive and
tailored approach enhances the efficiency
of the learning process. In conclusion,
the digital platform can continuously
monitor a student’s progress over time
rather than relying solely on periodic
assessments, and the system can gather data
from each interaction to update the estimate
of the student’s mathematical competency.
This real-time monitoring enables timely
intervention and support.

Limitations and Recommendations for
Future Research
Developing a real-time digital learning
platform for diagnosing degrees of
mathematical competency is a complex
task that involves various challenges
and considerations. In other words, the
effectiveness of the platform heavily relies
on the quality and diversity of the data
used for training and testing, which will
be the limitation. Future research should
focus on collecting high-quality and diverse
datasets representing various mathematical
competencies across different demographics.
Another limitation is that some students
may have unique learning styles, and a
one-size-fits-all approach might not be
optimal. Therefore, future researchers are
recommended to investigate methods for
personalization and adaptability in the
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platform to cater to individual learning
preferences and needs. Moreover,
providing accurate real-time feedback is
challenging, and there may be instances
where the platform misinterprets a student’s
competency level. Future researchers can
invest in advanced algorithms and artificial
intelligence techniques to enhance the
accuracy of real-time feedback, minimizing
false positives and negatives.

The researchers would like to
suggest that future research investigate
the incorporation of various pedagogical
approaches, such as inquiry-based learning
or collaborative learning, to enhance the
overall effectiveness of the platform. On
the other hand, future research should stay
updated with technological advancements,
such as machine learning and artificial
intelligence advancements and leverage
these technologies to improve the platform’s
capabilities.

As never before, students with limited
mathematical competencies are indicated to
have underdeveloped mathematical skills. It
is a formidable barrier to participation in their
future learning (Michael & Ritzelda, 2021)
with the use of real-world requirements with
regard to the mathematics knowledge used
in daily life and their future academic and
economic pursuits. The real-time digital
learning platform is proven to be effective
in helping students acquire the fundamental
mathematical competencies they need
to achieve success in their current and
future learning, as emphasized by previous
researchers (Kantahan et al., 2020; Kesorn
etal., 2020; Maisa et al., 2021). The research

indicates that a real-time digital learning
platform not only diagnoses degrees of
mathematical competency but also provides
the knowledge needed to stimulate their
individual needs and the competencies
required in this new normal era.

The researchers concluded by addressing
these limitations and pursuing these
recommendations. Future researchers can
contribute to developing a more effective,
inclusive, and ethically sound real-time
digital learning platform for diagnosing
degrees of mathematical competency.
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ABSTRACT

Virtual mobility programs have gained popularity in higher education institutions. It can
be a viable complement to physical mobility. There is a lack of research on international
mobility students’ perceptions and experiences of virtual mobility programs, particularly
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Asia. The findings of this study demonstrated that students have a positive perception of
short-term virtual mobility programs’ effectiveness via a descriptive analysis. Students’
experiences were analyzed by thematic analysis, and positive and negative experiences toward
short-term virtual mobility programs were found. This study suggests that virtual mobility
programs should not be abandoned in the post-pandemic era. Higher education institutions
may consider incorporating intercultural virtual mobility into academic programs to achieve
the internationalization agenda.
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among diverse cultural groups within
and across nations (Fernandes et al.,
2022; Spencer-Oatey & Dauber, 2019).
Internationalization promotes cultural
exchange to enhance the quality of education
and research for students and academics,
and this phenomenon encompasses not
only cross-border engagements but
also intercultural exchanges at regional
and national levels. The pursuit of
internationalization in higher education is
driven by a myriad of objectives, including
enhancing the quality of education and
research, fostering cultural exchange, and
contributing to societal advancement (De
Wit, 2020; Knight, 2008).

With its profound impact on various
facets of academic institutions, including
teaching, research, and student experiences,
internationalization is a continuous process
that necessitates sustained efforts for
effective implementation. Recognizing its
significance, many universities, including
those in Malaysia, have embraced
internationalization initiatives in their
research and teaching endeavors (Munusamy
& Hashim, 2019; Mustapha et al., 2021).
These initiatives encompass a range of
activities, such as attracting international
students and scholars, fostering academic
collaborations, and promoting international
publications, all aimed at advancing the
global engagement agenda set forth by
national authorities.

The internationalization agenda aims
to support the nation’s development
and economic growth, as outlined by
Malaysia’s Ministry of Higher Education

(2015). Many universities in Malaysia have
incorporated international dimensions in
their research and teaching components
(Munusamy & Hashim, 2019; Mustapha
et al., 2021), focusing on the number of
international students, international scholars,
mobility exchange abroad, co-authored
international publications in high-impact
academic journals, mutual agreements and
memorandums of understanding to support
the internationalization agenda. These
efforts promote the exchange of knowledge
and support international collaborations,
reputation building, and branding for
universities in Malaysia.

In the context of higher education
rankings, the presence of international
students has emerged as a significant
criterion in ranking systems, such as
Times Higher Education World University
Rankings and QS World University
Rankings, prompting universities to devise
strategies to attract students from diverse
cultural backgrounds (Yee et al., 2018). One
such strategy involves academic mobility
programs, which facilitate the exchange
of students and scholars across borders.
These programs contribute to students’
professional development and enhance the
quality of human capital, thereby bolstering
national economies (Slipchuk et al., 2021).

The outbreak of the COVID-19 pandemic
has posed unprecedented challenges to
academic mobility programs worldwide.
According to a survey by the International
Association of Universities, international
student mobility has been impacted by 89%
(Marinoni et al., 2020). With restrictions on
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international travel and physical gatherings,
universities have been compelled to explore
alternative modes of engagement to sustain
their internationalization efforts (Marinoni
etal., 2020). In this context, virtual mobility
programs have emerged as an effective
solution, allowing students to engage in
academic exchanges without physical travel.
The transition towards a “new normal” is
increasingly characterized by digitalization,
with traditional teaching methods being
transformed into online platforms (Recio
& Colella, 2020).

The disruption caused by the COVID-19
pandemic has necessitated the adoption of
virtual alternatives to traditional academic
mobility programs. Yildirim et al. (2021)
found that while students’ interest in
physical mobility has decreased amidst the
pandemic, their interest in online mobility or
participation in online international courses
has risen. Short-term mobility programs
have become more attractive as they allow
students to continue their studies at home
while participating in academic mobility
programs in host countries (Slipchuk et
al., 2021). Yang et al. (2022) proposed that
diversifying academic mobility programs by
either joint degree programs or short-term
visiting projects abroad shall continue after
the pandemic as a long-term development
strategy to promote international mobility
programs.

However, there is a dearth of
understanding regarding students’
experiences and perceptions of short-term
virtual mobility programs, particularly in
terms of the potential impact on students

from Indonesia, Malaysia, and Thailand.
Studies have explored students’ perspectives
on virtual mobility, primarily through case
studies, particularly in Japan (Enkhtur et al.,
2023), Europe (Baranowski & Jabkowski,
2023), Brazil (Queiroz et al., 2023), and
Singapore (Cheng et al., 2023). Research on
how students perceive the value of virtual
mobility programs compared to traditional
study abroad programs, especially in
Southeast Asia, is very limited. A further
understanding of the students’ experiences
and perceptions toward short-term virtual
mobility programs is warranted. Thus,
this research aims to explore students’
experiences of participating in short-term
virtual mobility programs and the perception
of how this program could help them in
future learning.

This paper mainly includes an
introduction to introduce the background
of studies related to international academic
mobility, followed by the literature review
section to discuss types of academic mobility
and analyze the studies’ findings. The third
section is related to the method used to
conduct the research. The final section is a
summary of the main points and suggestions
for future research on international academic
mobility.

LITERATURE REVIEW
Academic Mobility Program

Academic mobility refers to a set of
attitudes and willingness to move, as well
as the physical movement itself, such
as academic migration, for education,
advanced professional training, and
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academic activities for both students and
teaching personnel in the education and
science system, as defined by Ryazantsev et
al. (2019). Academic mobility, also known
as mobility exchange, allows international
students to study and experience life outside
their home country. It immerses students
in different countries’ social and academic
cultures. Apart from gaining academic
knowledge, participation in a mobility
exchange program develops students’ soft
skills. Mobility exchange provides the
opportunity to enhance language skills, be
more independent, increase confidence, and
learn and improve social and communication
skills. The value of mobility exchange
can invariably be seen in personal and
professional development, frequently by
incorporating an intercultural dimension
into an academic path (Blankvoort et al.,
2019; Chan et al., 2021; Woldegiorgis &
Doevenspeck, 2015).

Apart from gaining different perspectives
of experience, mobility exchange benefits
students with cultural awareness. Students
who participated in mobility exchange gained
a better understanding of different cultural
norms and appreciated the diversity in that
country. Students’ cultural development
increases their understanding of foreign
languages, eventually adding value to their
future careers (Dixon & Tahmaz, 2020;
Heirweg et al., 2020; Rahim, 2021). It also
helps to develop international skills, increases
chances of employability, and increases the
likelihood of a person working abroad later
in life. The richness of a mobility exchange
program stems from the combination of

academic experience and social-cultural
experiences gained while living in a
foreign country. Indeed, the significance
of out-of-classroom experiences cannot
be overstated, as they have been shown to
significantly contribute to the transformative
learning of international students. Academic
mobility benefits students and home and
host institutions, communities, and society
(Knight, 2012).

An academic mobility program can be
interpreted as a student exchange program
and is determined by the time international
students spend in the host country. Mobility
usually refers to students who cross borders
within/outside nations to receive short-term
academic training in higher education and is
associated with professional development,
competence development, and broadening
one’s horizons (Blankvoort et al., 2019;
Woldegiorgis & Doevenspeck, 2015).
The initiative of an academic exchange
program benefits students’ professional
growth and improves the quality of human
capital, contributing to the national economy
(Slipchuk et al., 2021). Participating in
academic mobility exchange programs
can increase the likelihood of individuals
working abroad later in life, adding value to
their future careers (Heirweg et al., 2020).

Inbound Mobility vs. Outbound
Mobility

The distinction between mobility exchange,
such as inbound and outbound mobility,
is based on the mobility flows. Inbound
mobility is classified as individual and/
or groups of students (undergraduate or
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postgraduate) and academic staff from a
foreign institution joining a local institution
for educational or internship purposes in a
set period, normally in a semester or up to
ayear (Rostovskaya et al., 2021). Outbound
mobility entails individual and/or group
exchanges of students (undergraduate and
postgraduate) and academic staff to foreign
institutions for educational and internship
purposes for a set period, normally in a
semester or up to a year (Rostovskaya et
al., 2021).

In short, inbound mobility refers to
foreign students traveling from their home
country to attend a local institution for
educational purposes. In contrast, outbound
mobility refers to local students traveling
to a foreign country to attend the academic
program hosted by higher education
institutions.

Credit Mobility vs. Non-credit Mobility

Students can consider participating in the
academic mobility program with or without
credit transfer at the end of the program.
Credit mobility refers to those students
who complete a semester of study at a host
university and are eligible for credit transfer
to the qualification they are pursuing at their
home university. The credit transfer process
occurs after students have completed a
semester mobility exchange and received
course results from the host university.
The courses taken at the host university are
recognized by their home university and
transferable to their qualifications.
Non-credit mobility occurs when a
student attends an academic mobility

program but does not transfer credit to the
qualification they are pursuing. Non-credit
mobility is typically brief, lasting from a
few hours to a few days or weeks. Students
participate in non-credit mobility mainly to
learn about and appreciate different cultures,
volunteer in community service in another
region, and build relationships and networks
with international students. International
students can attend a summer camp at a
local institution or vice versa for two weeks.
Non-credit mobility programs are designed
to provide international experience and
personal development rather than credit
transfer.

Virtual Mobility Program amid the
Pandemic

Prior to the COVID-19 pandemic, the
mobility program was conducted on-site,
where mobility exchange students met in
person, allowing them to gain hands-on
experience. Physical mobility exchange
includes international transportability and the
exchange of tertiary students and university
staff attending a higher education program
in a location other than their home country
to broaden opportunities for intercultural
enrichment and knowledge creation and
transfer of knowledge (Rostovskaya et al.,
2021). When the COVID-19 pandemic hit
the world, universities adopted technology
to ensure the continuance of teaching and
learning and academic mobility was not
excepted from the shift from physical to
online mode, namely virtual mobility.
The term “virtual mobility” is a coinage
of the words virtual (information and
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communication technology) and mobility
(movement), and it refers to the ability
to use ICT to replace the difficulties of
movement. With the advancement of ICT,
institutions can collaborate and compete
more effectively, and students and academic
lecturers who are unable to participate in
physical exchanges can benefit from virtual
mobility exchange programs.

Virtual mobility is considered a valuable
alternative to physical mobility because it
allows students to participate in courses at
other institutions without leaving their home
country and thus without incurring the risk
of virus infection, financial costs, or visa
application, although the time and space
limitations (Cioltan-Draghiciu & Stanciu,
2020; Yang et al., 2022). A university can
provide an international experience for
students and staff through virtual mobility
by hosting an international webinar, an
online international discussion, and a
virtual international community support
group. Moreover, virtual mobility exchange
provides vast academic experience to the
exchange students and develops their digital,
linguistic, and intercultural competence
(Helm, 2019; Yang et al., 2022); it also offers
a new perspective for knowledge sharing.

Various activities have been initiated
using online platforms to sustain the
mobility collaboration with partner
universities, i.e., online/hybrid classes,
webinars, online/hybrid summer camps,
and cultural events. For example, students
are encouraged to discover and appreciate
cultural diversity through a virtual cultural
program. Students can share the various

cultures of their home countries virtually by
using multimedia or video presentations on
the online platform. There will be an online
discussion to exchange knowledge, such as
sharing pre and post-cultural awareness or
providing feedback on cultural reflection
(Yang et al., 2022).

Challenges of Virtual Mobility

Virtual mobility has been popular among
university faculty and students and has
become a viable complement to physical
mobility (Helm, 2019; Yang et al., 2022).
Nonetheless, transitioning from physical to
virtual mobility poses challenges for students
and academic staff, administrative officials,
institutions, and higher education. Although
White and Lee (2020) stated that there is less
space bound for the post-mobility world,
there are some critical concerns about the
quality of online learning (Teris et al.,
2020). From an institutional perspective,
the academic staff’s competence in online
teaching pedagogies, IT infrastructure in
place, and blended learning regulations
will all contribute to the quality of online
learning and determine the success of the
mobility program. In contrast, connectivity,
motivation, study skills, and time zone
differences will also impact individual
students’ virtual mobility participation.
The transition from physical to virtual
mobility has compelled university officials,
faculty, and staff to quickly adapt to online
solutions to ensure the mobility program’s
continuation. Changes imposed unexpected
burdens on faculty and students, requiring
them to quickly adapt to new forms of

860 Pertanika J. Soc. Sci. & Hum. 32 (3): 855 - 873 (2024)



Short-term Virtual Mobility Program: Experiences and Perceptions

teaching and learning. As this is a new
practice for mobility students to become
acquainted with the university’s teaching
practices and examination requirements,
teaching and administrative staff play a
critical role in assisting virtual mobility
students.

Academic staff must act quickly to
transition their lectures from classrooms
and lecture halls to digital platforms, learn
how to use digital tools to continue teaching
and learning remotely, adjust both content
and methodology online, find ways to
incorporate critical thinking and reflection
in learning and ensure student attention
and participation in the online class. It
will eventually cause stress for academic
staff because most lecturers are digital
immigrants (Prensky, 2001), which means
they are not technologically savvy and are
struggling to adapt to a new technology
environment while refusing to abandon
traditional teaching methods.

On the other hand, students thought
their virtual mobility learning experience
during the COVID-19 pandemic vastly
differed from a typical mobility exchange.
Because not all courses were designed to run
synchronously (Koris et al., 2021), they are
unable to perceive the physical interaction
that should occur during a physical exchange.
The students’ adaptation to the host country’s
sociocultural environment is critical for
an effective virtual mobility exchange
program (Koris et al., 2021). Sociocultural
adaptation is more difficult in the online
mode of exchange because contact and
interaction with the host country’s culture

may be limited due to synchronous and
asynchronous remote class sessions. The
lack of social interaction between teacher
and student made the virtual sociocultural
immersion program even more difficult.
Additionally, students’ discontent with
technical difficulties experienced during
online classes on digital platforms like
Microsoft Teams, Cisco Webex, or the
Zoom application has led to a pessimistic
outlook on virtual mobility (Sandarenu,
2021). Students were also concerned
about the costs of internet connectivity
and data packages, online connectivity
devices, and access to online resources
(Sandarenu, 2021). Furthermore, long
online lectures and insufficient break time
caused students to become fatigued, and
as a result, distractions developed among
students (Koris et al., 2021).
Incorporating game-based activities
becomes crucial in maintaining their interest
and enhancing their participation to cater to
the short attention spans of digital-native
students. These activities foster engagement
and contribute to developing important
cognitive skills such as critical thinking,
visual-spatial abilities, observation, and
inquiry skills. Prensky (2001) suggested
that activities should include components
for reflection and critical thinking to
facilitate the effective flow of information.
Additionally, providing parallel discussion
sessions allows students to engage in
meaningful conversations and exchange
ideas. However, it is important to note
that remote learning requires students to
be more self-directed in their studies, as it
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often entails individual work. It necessitates
students to dedicate additional time and
effort to their learning endeavors.

Virtual mobility benefits students
by eliminating the hassle of preparing
the international travel requirements to
the host country. It is flexible but faces
some challenges, like a lack of IT
skills, infrastructure support, and online
interaction. Despite the challenges of
implementing virtual mobility for a
semester, short-term virtual mobility,
where the duration is within a few days
or weeks but less than three months, is an
alternative to encourage cultural exchange
and international collaboration. The process
of planning virtual mobility is akin to
planning physical mobility in terms of
required efforts, with the only distinction
being the utilization of technological tools
in the former, whereas the latter involves
face-to-face interactions. When designing
short-term virtual mobility, the central
focus is fostering digital interaction. A key
question to address during the planning
process is, “How can participants experience
social interaction that emulates the sense of
engagement found in physical activities?”
Social constructivism is a learning theory
that emphasizes knowledge development’s
social interaction and collaborative nature.
It posits that students build knowledge and
construct their understanding through their
social and cultural experiences.

Short-term virtual mobility provides
students with international exposure to
strengthen their professional identities
and develop cultural competencies, which

leads to the following questions: How
do students perceive the value of virtual
mobility programs? What are the experiences
reported by students after participating
in virtual mobility programs? This study
endeavors to shed light on these questions
by exploring and investigating students’
perceptions and experiences in the short-term
virtual mobility program where they can
engage with peers from different universities
and countries to exchange ideas, share
perspectives, and collectively explore cultural
differences. This study postulated that social
interaction could lead to students’ positive
experiences and perceptions of short-term
virtual mobility program effectiveness.
Guided by the research questions, two
hypotheses were proposed: (1) students
exhibit overall positive perceptions toward
short-term virtual mobility programs, and (2)
students will experience significant positive
or negative effects on their engagement and
comprehension during the short-term virtual
mobility program.

Context of the Study

The collaboration between Malaysian
universities and the universities in Indonesia
and Thailand is rooted in an established
partnership, fostering academic cooperation
across borders. This collaboration is a short-
term virtual mobility program designed
to facilitate international exchange and
collaboration. Throughout the year,
participating universities engage in six
planned activities meticulously crafted in
consultation with partner institutions. These
activities are focal points for collaborative
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efforts, fostering meaningful interactions
and knowledge exchange among students
and faculty.

Central to the program’s ethos is its
alignment with Sustainable Development
Goals (SDGs), ensuring that each series of
activities tackles pressing global challenges
from various angles. This thematic coherence
provides a unifying framework and
underscores the program’s commitment to
addressing real-world issues. Each student
is paired with a mentor with expertise in the
assigned SDG-related topic to enrich the
learning experience. This mentorship ensures
that participants receive guidance and support
as they delve into their respective research
areas, laying the groundwork for informed
discussions and presentations.

During the virtual mobility program,
students from diverse backgrounds
and geographical locations converge
in discussion groups, fostering cross-
cultural understanding and collaboration.
Participants collectively explore solutions
to complex challenges through shared
dialogue and presentations, leveraging
their unique perspectives and expertise.
Overall, this dynamic and collaborative
approach to international education enriches
participants’ academic experience and
cultivates a global mindset, empowering
them to become agents of positive change
in their communities and beyond.

METHODS

This study explores students’ experiences
with short-term virtual mobility programs
and their perceptions of how these programs

could enhance their future learning. A
three-week short-term virtual mobility
program was conducted using an online
Zoom application platform in September
2021. The participants comprised 375
university students and staff from Indonesia,
Malaysia, and Thailand. All participants
were recruited as the sample of this study. An
online survey questionnaire was employed
to collect the data. The questionnaire
comprises demographic information, nine
questions adapted from training evaluation
forms (Greenfield et al., 2015) to gauge
students’ perceptions, and an open-ended
question to capture their experiences. The
participants were required to answer the
survey questionnaire at the end of the virtual
mobility, and those who did not submit the
survey were given one week to complete
it. A reminder was sent three days after the
events, and all responses were recorded at
the end of one week.

The collected data were analyzed
using descriptive statistics and thematic
analysis. Thematic analysis is a useful and
flexible method for qualitative research in
and beyond psychology (Braun & Clarke,
20006), and it allows for a comprehensive
understanding of students’ experiences and
perceptions within the context of virtual
mobility programs.

RESULTS

Given the study’s focus on students’
experiences and perceptions of short-term
virtual mobility, university staff were
excluded from the sample. The final number
of respondents for the study amounted to
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361 students. The respondent’s profile is
presented in Table 1.

Table 1
Profile of respondents
. Total Total
Details respondents percentage
(%)
Gender
Male 70 19.4
Female 291 80.6
Country
Indonesia 34 9.4
Malaysia 92 25.5
Thailand 235 65.1
First time participating
in virtual mobility
Yes 186 51.5
No 175 48.5
Channel to learn about
this virtual mobility
Social Media 106 29.4
University official 199 55.1
channel
Friend 51 14.1
recommendation
Other 5 1.4
Preference to the mode
of mobility program
Online/virtual 252 69.8
Physical/face-to-face 99 27.4
Hybrid/both online 10 2.8
and physical

Source: Authors’ work

The study revealed that female
participation outweighed that of males, with
80.6% (291) of participants being female
students and 19.4% (70) male students.
Geographically, a significant proportion of
respondents hailed from Thailand (65.1%,
235 students), followed by Malaysia (25.5%,
92 students), with a smaller cohort originating
from Indonesia (9.4%, 34 students). Notably,
most participants (51.5%) were newcomers

to short-term virtual mobility programs,
lacking prior experience in such initiatives,
as illustrated in Table 1.

Further, about 55.1% of students
recognized the international office’s
concerted efforts in promoting the short-
term virtual mobility program through
official university channels. Alternatively,
29.4% of participants discovered this virtual
mobility program via social media channels,
while 15.5% of students were introduced
to it through friend recommendations and
other sources.

Interestingly, most students (69.8%)
preferred short-term mobility programs
delivered online or virtually, whereas only
27.4% (99 students) favored face-to-face
mobility, and a mere 2.8% leaned towards
a hybrid approach. This inclination towards
virtual modalities aligns with the evolving
landscape of education, particularly amidst
the pandemic, which has accelerated the
adoption of online learning and collaboration
platforms.

Students’ perceptions of short-term
virtual mobility programs were analyzed
using descriptive analysis across nine
statements, ranging from program
organization to satisfaction with program
content, and presented in Table 2. The data
provided represents responses from 361
participants regarding their perceptions.
Each item was rated on a 5-point Likert
scale, ranging from “1 = Strongly Disagree”
to “5 = Strongly Agree.”

Most respondents (over 90%) either
agreed or strongly agreed that the program
was well organized, indicating a high level
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Table 2
Student s perceptions of virtual mobility program
lS)tirs(;r;i}; Disagree Neutral  Agree Sz(z;rrlegely

1) This program was well organized. 1 3 24 128 205
2) The moderators facilitated the program 1 0 23 136 201
effectively.
3) The keynote speaker provided information I can 2 1 31 144 183
use to be a success.
4) This program has created an efficient learning 4 1 27 156 173
environment.
5) The program is valuable. 0 30 128 202
6) This program improved my understanding of 2 4 28 147 180
the topics.
7) Participating in this program increased my 2 2 26 146 185
interest in the topics.
8) I can apply what I learned in this program. 3 2 30 152 174
9) I am satisfied with the program content. 2 25 157 176

Total respondents: 361

Source: Authors’ work

of satisfaction with how the program was
structured and managed. Similarly, most
respondents (over 90%) agreed or strongly
agreed that the moderators effectively
facilitated the program, suggesting that
the facilitators played a crucial role in
guiding the program activities. While most
respondents still agreed that the keynote
speaker provided useful information, there
were slightly fewer strong agreements
compared to the previous statements.
When asked about the efficient learning
environment, a substantial number of
respondents (over 80%) agreed or strongly
agreed that the program created an efficient
learning environment, indicating that the
format and delivery of the program online
were conducive. Few students did not
agree that the virtual mobility program
created an efficient learning environment,
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probably because some students might
have experienced technical difficulties or
limitations during the virtual sessions, such
as poor internet connectivity, audio/video
issues, or platform usability issues. These
technical challenges can disrupt the learning
process and diminish the overall efficiency
of the virtual environment.

A significant majority of respondents
(over 90%) agreed or strongly agreed that
the program was valuable, and over 80% of
respondents agreed or strongly agreed that
the program improved their understanding
of the topics covered, suggesting that they
perceived the importance of the program,
and the content was impactful. Notably,
a significant majority of respondents
(over 80%) agreed or strongly agreed that
participating in the program increased their
interest in the topics discussed, indicating
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that the program successfully engaged
participants and stimulated their curiosity.

While still a majority, slightly fewer
respondents (around 75%) agreed or strongly
agreed that they could apply what they
learned in the program, suggesting that there
may be some room for improvement in terms
of practical application. Even if students
recognize the relevance of the content, they
may feel that there are limited opportunities
to apply what they learned in their current
academic or professional contexts. Without
clear guidance on transferring the knowledge
into action, students may doubt their ability
to apply what they learned.

Most respondents (over 80%) agreed
or strongly agreed that they were satisfied
with the program content, indicating overall
positive perceptions among participants
regarding various aspects of the short-term
virtual mobility program.

Students’ experiences with short-
term virtual mobility were analyzed using
thematic analysis. Thematic analysis is
a powerful method for understanding
experiences and thoughts across a data set
(Braun & Clarke, 2006). This study allows
participants to share their experiences in
their own words in the open-ended question.
About 334 students were provided written
responses to record their positive or negative
experiences with this short-term virtual
mobility program.

The recorded responses were then
transformed into a thematic network
following the steps. Firstly, the responses
are coded by breaking the text into digestible
and coherent segments. The second

step is to identify themes. In this step,
organizing themes were formulated from
the coded segment and categorized into two
global themes. i.c., positive and negative
experiences. The organizing themes were
then subdivided into two global themes
based on related conceptual content. Lastly,
the thematic network was interpreted and
presented in Table 3.

The findings from Table 3 highlight
both the positive and negative experiences
reported by students participating in the
virtual mobility program. Many students
expressed enjoyment and excitement in the
learning process. They found the program to
be engaging and stimulating, with activities
that they found enjoyable. It showed that this
virtual mobility program effectively captured
students’ interest and motivated them to
participate actively. Further, students reported
that they like to apply the knowledge gained
from the program in real-life situations.
It suggests that the content of the virtual
mobility program was relevant and practical,
which enabled students to transfer their
learning to their daily lives. Nevertheless,
students appreciated the opportunity to
interact with peers from different countries
and gain insights from international
perspectives, meaning the students value the
cultural exchange aspect of the program.

On the other hand, some students
faced difficulties understanding English,
which hindered their participation and
comprehension of the program. In
addition, technical issues, such as internet
connectivity, were frustrating for some
students. Poor internet connection disrupted
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Table 3

Global themes for students experiences toward virtual mobility
Organizing o
Theme Description

Representative quote

Fun Learning

Global Theme: Positive Experiences

Students described
enjoyment and
excitement in the
learning process.

“I want to have this program again because it’s so much fun. I like
it.”

“I like everything because it is so exciting, and fun, and gives me
more knowledge.”

“I like it when there is a dance to the song. It’s fun.”

“I like everything about this program. It is an educational activity
about improving mental health. I am able to apply the knowledge
gained in my daily life and make my daily life happy.”

“I extremely like the content of this presentation because I can
apply what I learned from it to use in real life.”

>

“Interaction and sharing between students from various countries.’
“The things I like is that we can have new experiences and friends
from another university.”

“This program makes me know what happened in my neighboring
country during the COVID-19 pandemic.”

Global Theme: Negative Experiences

Knowledge Students apply the
application knowledge they have
learned in real life.
International  Students appreciate
networking new friendships
and and knowledge
knowledge from international
perspectives.
Language Students described
Barrier difficulty in
understanding
English.
Internet Students expressed
Connection frustration with the
problem internet connection

issue.

“I wish there were more languages spoken because some people
might not understand the language.”

“What I don’t like is that I don’t understand English.”

“Some words or sentences I do not understand because I am not
very good at English.”

“As a digital tool, sometimes the connection is not good enough to
hear what is being said.”

“I dislike the problem of the internet.”

Source: Authors’ work

their ability to fully engage in the program
and affected their learning experience.
Overall, while the virtual mobility program
provided many positive experiences, there
were also challenges related to language
barriers and technical issues that need to be
addressed to enhance such programs’ overall
effectiveness and inclusivity.

DISCUSSION

The findings of this study shed light on
the student’s perceptions and experiences
of short-term virtual mobility programs,
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revealing valuable insights for both
academic institutions and policymakers.
Firstly, students’ awareness of short-term
virtual mobility programs, primarily through
the university’s official channels, indicates
the importance of proactive promotion
by university officers to promote such
programs, whether long-term or short-term,
physical or virtual. Given that the pandemic
has accelerated the adoption of online
academic mobility, students have reported a
positive experience with short-term virtual
mobility and intend to participate in the
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future. Hence, a virtual mobility or hybrid
program initiative needs to be sustained
beyond COVID-19 (Yang et al., 2022).

Secondly, the aggregated results
demonstrate overwhelmingly positive
feelings regarding their short-term virtual
mobility program participation. Most
students, above 90%, perceived that this
short-term virtual mobility program is well
organized and that they benefit from it in
terms of understanding the topics, increasing
interest in learning, and learning in an
efficient environment. They are pleased with
this short-term virtual mobility program
because it was valuable, and the keynote
speaker provided useful information. Most
students exhibit positive perceptions of the
virtual mobility program, indicating high
satisfaction with various aspects of the
program beyond just the content.

Besides that, students also shared their
experiences with this short-term virtual
mobility program. The experiences were
coded and aggregated into a global theme
(Braun & Clarke, 2006). There are three
organizing themes for good experiences and
two for bad experiences. Students reported
they had much fun learning new information,
and some even requested that a similar
program be implemented. Furthermore,
students valued the knowledge gained
during the program because it applies to their
daily lives. Most importantly, students have
the opportunity to broaden their networking
to other countries, make new friends, and
stay up to date on the latest information in
the neighboring countries. The experiences
of mobility students in short-term virtual

mobility programs promote personal and
professional development by strengthening
their academic courses, cultural awareness,
and digital literacy, which prepare them for
the labor market in the future.

Notwithstanding, several students raised
the possibility of a language barrier and
admitted to a lack of English proficiency.
The English language used throughout
the program was a challenge for their
understanding and communication failures.
One possible solution could be to provide
translators fluent in Thai and Indonesian in
the future with the same mobility program
when English is the primary medium of
communication to avoid this negative
effect. Despite technological advancements
such as virtual meeting technology, the
internet’s stability is one factor that disrupts
the program’s effectiveness. Students are
dissatisfied with the internet connection
problem, which causes them to be ‘kicked
out’ of the online program regularly. In
other words, students with negative online
learning experiences are more inclined
to perceive virtual mobility programs
negatively and vice versa.

The findings of this study provide
empirical evidence that short-term virtual
mobility programs can play a significant
role, just like physical mobility. Participating
in a short-term virtual mobility program
can influence awareness of cultural
diversity, enhance intercultural competence,
encourage personal and professional
development, promote diversification,
build character and attitudes, as well as
develop social and communication skills
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(Blankvoort et al., 2019; Slipchuk et al.,
2021; Yang et al., 2022). It has also been
demonstrated that the short-term virtual
mobility program fosters an effective
learning environment and has aided in
acquiring new learning environments and
knowledge (Helm, 2019; Koris et al., 2021).
Indeed, as international students share their
culture with other students, knowledge
sharing has the potential to effectively
support the lifelong learning process. It
is also reflected as more enjoyable while
providing significant benefits outside the
typical classroom setting.

Short-term virtual mobility programs
are a useful tool for universities to promote
internationalization in higher education, as
highlighted by Knight (2012), Munusamy
and Hashim (2019), Mustapha et al. (2021),
and Yee et al. (2018). By offering such
programs, universities can attract students
worldwide, regardless of their location or
travel restrictions. It provides educational
opportunities to a wider audience and
enhances the institution’s link to the global
community.

One of the major advantages of short-
term virtual mobility programs is their
flexibility, making them more appealing to
students. With such programs, students can
continue their studies while participating
in academic mobility programs in host
countries (Slipchuk et al., 2021). This
exposure to different cultures, languages, and
ways of thinking can help students become
more globally aware, preparing them better
for the global workforce. Moreover, students
can gain valuable international experience

and cultural exchange without committing
to long-term physical mobility, making it an
attractive option for many.

Another benefit of short-term virtual
mobility programs is their use of technology
to create immersive learning experiences,
such as virtual reality or gamification. It
can help students engage with their learning
and connect with others, building networks
supporting their future career opportunities.
Furthermore, virtual mobility programs are
more cost-effective than traditional physical
mobility programs, making international
experiences more accessible to a wider
range of students, including those from low-
income backgrounds. Hence, it is important
to note that virtual mobility programs should
not be abandoned after the pandemic. In fact,
Yang et al. (2022) also suggest incorporating
virtual mobility with physical mobility to
provide online and offline academic and
cultural activities.

Implications of Findings

This study contributes to the understanding
of student’s experiences and perceptions of
virtual mobility programs by extending the
current literature and providing insight for
higher education institutions when planning
for the internationalization agenda. The
findings serve as a blueprint for institutions
globally to design impactful international
mobility programs focusing on students’
experiences with short-term virtual mobility.
Highlighting the lack of integration between
universities under a Memorandum of
Understanding (MOU) underscores the
necessity for well-defined international
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student recruitment policies. It is particularly
important due to the imbalance in the
number of participants from Indonesia
and Malaysia compared to Thailand.
Higher education institutions should invest
more time in developing virtual mobility
programs incorporating interactive activities
and meaningful engagement to maximize
student satisfaction and learning outcomes
(Blankvoort et al., 2019; Koris et al., 2021).
It includes investing in technological
infrastructure and creating support systems
to address the specific needs of students
engaging in virtual mobility. It is important
to ensure the opportunity for collaboration
among mobility students and provide them
with enriching educational experiences.
Higher education institutions can also
leverage these findings to promote virtual
mobility programs as an alternative for
students who face financial constraints or
travel limitations for physical mobility.

CONCLUSION

This study provides a snapshot of Southeast
Asian students’ perceptions and experiences
of a short-term virtual mobility program
in the new normal. The findings highlight
the potentially beneficial role that a short-
term virtual mobility program could
play in developing students’ educational
experiences in terms of personal and
professional development and cultural
awareness. Despite some difficulties, such
as adjusting to the language and connection
problems with the online program, some
aspects could be better systematized,
particularly in terms of the attractiveness

of mobility programs. Policymakers
are encouraged to refine international
student recruitment policies and integrate
intercultural learning into virtual mobility
curricula, fostering engagement with diverse
perspectives and strengthening educational
experiences. More student-friendly online
and hybrid education can be suggested
in the long run. While doing so, ensuring
mutual collaboration and strengthening
interinstitutional relationships is critical.

Recommendation

The COVID-19 pandemic has accelerated
the adoption of digital education in higher
institutions, marking a shift toward a
more digital post-pandemic era. The
development of virtual mobility programs,
catalyzed by this transition, presents a
significant challenge and an opportunity
for innovative educational approaches.
Embracing technological advancements,
universities can ensure students’ connection
and engagement with their institutions while
promoting internationalization. Universities
must sustain virtual mobility programs
beyond the pandemic, incorporating them
into curriculum development to attract
international students and bolster their
internationalization efforts. This trajectory
also offers a promising avenue for future
research on the interplay between physical
and virtual mobility in higher education.

Limitations and Future Research

The sample size of this study may not be
sufficient to draw definitive conclusions
about the virtual mobility program. Future
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research may include a large sample size
and international mobility students from
the Middle East and European countries.
Further, students’ discontent with technical
difficulties experienced during online classes
on digital platforms like Microsoft Teams,
Cisco Webex, or the Zoom application
has led to a pessimistic outlook on virtual
mobility. Future research may delve deeper
into the different platforms, pedagogical
approaches, training and development within
virtual mobility programs and also consider
the specific aspects of virtual mobility, such
as the impact of virtual mobility on students’
academic performance and long-term career
outcomes and the impact of virtual mobility
on higher education institution’s rankings.
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ABSTRACT

Softball batting performance, characterised by bat velocity and rotational strength, is
crucial for competitive success. This study explores the effect of medicine ball training,
a widely used yet understudied method, on these key performance metrics. This study
examines the impact of an 8-week medicine ball training program on torso rotation
strength and batting velocity in female collegiate softball players. Forty participants were
divided into a control group and a medicine ball group, performing 100 bat swings thrice

weekly. Additionally, the medicine ball
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both groups, with the medicine ball group
exhibiting notably greater enhancements.
Torso rotation strength and batting velocity
increased significantly in the medicine ball
group, demonstrating large effect sizes
(Cohen’s d=1.15 and Cohen’s d=1.17,
respectively). In contrast, the control group
showed a substantial improvement in
torso rotation strength (Cohen’s d=0.86)
but a minor increase in batting velocity
(Cohen’s d=0.22). These results suggest
that medicine ball training effectively
boosts key performance metrics in female
softball players, offering valuable insights
for designing more effective athletic training
programmes.

Keywords: Batting velocity, collegiate female,
medicine ball, softball, torso rotation strength

INTRODUCTION

Softball is a sport that demands a high
level of competence in a range of skill sets,
including throwing, batting, and fielding.
These skills necessitate focused attention to
optimise performance. Within the context of
player skills, batting stands out as an area that
demands considerable attention, focusing on
enhancing bat velocity (Hussain, Mea, et
al., 2019; Hussain & Shari, 2021). Various
elements must be considered. These include
swift awareness, reactive reflexes, proper
swing technique, and bat velocity to excel in
softball batting (Rivera et al., 2018). Batting
in softball is characterised by a complex
kinetic link, as discussed in previous
research (Hussain, Mea, et al., 2019; Larson,
2021). To excel in batting, one must possess

physical strength and a deep understanding
of the intricate mechanics involved in the
swinging technique. Enhancing rotational
strength via targeted training can improve
bat speed, directly influencing overall
batting performance.

Extensive research has been conducted
on using medicine balls in baseball and
other swing- and throw-related sports.
Research has shown that using weighted
baseball training programmes can improve
pitch velocity, arm biomechanics, and
passive range of motion while decreasing
the likelihood of injuries (Reinold et al.,
2018). Furthermore, research has shown
that implementing acute weighted baseball
throwing programmes can substantially
affect shoulder range of motion and elbow
varus torque, suggesting their profound
impact on the biomechanics of the throwing
motion (Reinold et al., 2020). Moreover,
research has shown that incorporating
medicine ball training into tennis players’
workout regimens can significantly improve
their upper-body explosive strength. This
finding underscores the efficacy of this
training method in enhancing athletic
performance, particularly in sports that
involve swinging or throwing motions
(Kong & Xu, 2023).

In baseball, research has shown that
training with weighted baseballs can
increase arm speed without significantly
increasing elbow and shoulder joint kinetics,
implying a potential for performance
improvement without putting undue strain
on the throwing arm (O’Connell et al., 2022).
In addition, research has demonstrated
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the beneficial impact of medicine ball
throws on ball velocity and accuracy
among young competitive tennis players.
It further reinforces the effectiveness of
medicine ball training in improving sports
performance, as highlighted by Terraza-
Rebollo and Baiget (2021). The necessity
of conducting a new study on medicine ball
training in softball arises from the sport’s
distinct biomechanics and skill demands,
despite the extensive documentation of its
benefits in baseball and other sports. Softball
players exhibit unique hitting and throwing
techniques, potentially resulting in different
effects of medicine ball training on their
overall performance. Conducting studies
with softball presents an opportunity to
develop training programmes specifically
designed to meet the biomechanics and skill
demands of the sport. It ensures that the
training methods are tailored to the unique
requirements of softball, optimising their
effectiveness. Furthermore, exploring the
impact of medicine ball training on softball
players can greatly contribute to advancing
sport-specific training protocols, thereby
enriching the collective knowledge of
training methodologies in softball.

Studies showing improved athletic
performance have supported using medicine
balls in baseball and other swing- and throw-
related sports. The effectiveness of medicine
ball training has been well-documented
in different sports. However, conducting
a specific study on softball is crucial
due to its distinct biomechanics and skill
requirements. It emphasises the significance
of designing training programmes catering

to softball’s demands. Despite their frequent
incorporation into training regimens, more
research needs to be conducted on the impact
of medicine ball exercises, particularly in
the context of female softball players. Our
study seeks to fill a void in existing research
by examining the effects of medicine ball
training on bat swing velocity in female
collegiate softball players. By doing so, we
aim to enhance our knowledge of effective
training techniques in this sport.

MATERIALS AND METHODS
Research Area and Duration

This research was conducted to determine
the effect of eight-week medicine ball
training on improving female collegiate
softball players’ torso strength and batting
velocity. The research area occurred at the
Universiti of Teknologi MARA Selangor,
Shah Alam campus, Malaysia.

Research Design

The study employed an experimental
design, incorporating a pre-test and post-test
randomised design.

Participants

The sample size for this study was
determined through a thorough calculation
of the effect size, utilising the formula
proposed by Cohen (1992). According
to the findings of a previous study by
Higuchi et al. (2013), this method has a
large effect size (0.75) on batting velocity,
as seen in 12 participants. In a study
conducted by Schoenfeld et al. (2014), a
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group of 10 participants was examined,
revealing a moderate effect size (0.56) in
batting velocity. Twenty of the sixty female
softball players who initially volunteered
for the study were excluded because of
predetermined inclusion requirements. Forty
healthy female athletes were left in the final
cohort. The participants in the study had
an average age of 23.32 years (+1.87), a
height of 156.42 cm (£1.69), and a weight
0f'53.49 kg (£3.06). The following were the
requirements for inclusion in the study: (1)
having a valid collegiate softball team roster,
(2) having prior experience with resistance
training, and (3) not having any self-reported
medical conditions, neurological disorders,
mental illnesses, or significant past or
present injuries that could put participants
at risk during training or exercises. A bat
speed measurement was performed on
each participant to guarantee baseline
comparability. Participants were randomly
assigned to the Medicine Ball (MB) or
Control (CT) group by fish-bowl drawing,
with no initial batting velocity differences.
The methodological approach utilised in this
study received approval from the Research
Ethics Committee of Universiti Teknologi
MARA (600-RMI 5/1/6), underscoring the
study’s commitment to upholding ethical
research standards.

Instrument

Torso Rotation Strength Test

The Cybex Torso Rotation Machine™
has been widely utilised for conducting
3RM torso rotation strength tests, as
demonstrated in the study by Szymanski

et al. in 2010. Before the 3RM rotational
strength test, participants were instructed
to engage in standing torso exercises
with a lightweight medicine ball as a
warm-up. After the warm-up, participants
were provided with a brief one-minute
rest period. The participants assumed a
seated position on the machine and gently
positioned their feet on the footplates. They
applied pressure to the machine’s adductor
pads to ensure their knees were at a 90°
angle. The post-test involved recording the
number of seat adjustments made by each
participant. Participants assumed an upright
position, firmly grasping the handles with
both hands and applying pressure to their
chests against the machine’s chest pad. The
study aimed to evaluate the participants’
strength on the dominant side of their
torso, specifically focusing on the direction
of their bat swing. Before the test, each
participant performed a single bat swing.
Participants were instructed to execute
rotations within a range of motion that
closely mimicked the movements involved
in a softball swing to assess the strength
of their torso rotation. This range spanned
from -30° to +75°, resulting in a total range
of 105°. This range was established utilising
the Cybex Torso Rotation Machine™ and
has been used in softball and baseball
batting experiments (Szymanski et al.,
2010). Each participant’s movement during
the test was carefully monitored and guided
by a qualified strength and conditioning
instructor. Participants were given a
2-minute rest after failing to complete the
full range of motion (105°) or perform the
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test properly before trying again with a
2.3-kg load. The test-retest reliability for
these variables was statistically significant,
with a correlation coefficient greater than
0.90 (p <0.05).

Batting Velocity

After conducting the 3RM Torso rotation
strength test, a 30-minute break was
provided before proceeding with the
batting velocity test. Before assessing
the bat swing, a comprehensive warm-up
routine lasting 5 minutes was implemented,
consisting of intense full-body exercises.
Five dry swings were conducted using the
designated softball bat for the upcoming
testing as part of the warm-up routine.
The bat utilised during the testing phase
was constructed from aluminium, with
a length of 84 cm and a weight of 0.68
kg. The bat swing velocity was measured
using a portable swing analyser (ZEP-
BT-000002; Zepp Company, Cupertino,
California, USA). According to a study
conducted by Hussain, Kee, et al. (2019),
this swing analyser has been found to have
reliability ranging from » = 0.822 to 0.988.
The participants performed a series of five
swings, with a brief 30-second rest period
between each swing. The participants were
instructed to execute rapid swings while
ensuring a consistent stance and technique.
Participants were asked to focus on the
external environment rather than their
bodily movements to optimise performance
(Gray, 2018). The velocities of each of the
five swings were meticulously recorded
for analysis.

Procedure

Participants were required to attend a one-
day session for assessment. The initial
evaluation involved measuring body
composition, including height, weight, and
body mass index, as well as conducting
a 3-Repetition Maximum (3RM) torso
rotation strength test. The pre-test for batting
velocity was conducted at the same location,
with a 30-minute rest period following the
3RM torso rotation strength test. Participants
were instructed to abstain from high-
intensity physical activity before the test
session. All the tests were recorded for each
participant—the MB group was involved in
regular practice, performing 100 dry swings
three times a week. Nevertheless, the group
engaged in medicine ball training in the
gymnasium following the completion of
swing training. The training was structured
using the stepwise periodised method,
as seen in previous studies on resistance
training for enhancing strength and batting
velocity (Szymanski et al., 2007). The
training regimen began with a high volume
of training at a low intensity (300 kg),
gradually transitioning to a lower volume
of training at a higher intensity (320 kg), as
illustrated in Table 1.

During each training session,
participants engaged in a sequence of
exercises, completing a predetermined
number of repetitions. The exercises
mentioned encompassed various throwing
techniques, such as the hitter’s throw, figure-
of-eight throw, speed rotation, standing
side throw, and squat and hurl. The throw
executed by the hitter follows a conventional
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Table 1
Medicine ball training program

Week 1 to Week 4

Week 5 to Week 8

Variables

Sets Reps Sets Reps
Warm-up 2 10 2 10
Swing practice 5 20 5 20
Medicine Ball Exercise Sets Reps Load (kg) Sets Reps Load (kg)
Hitters throw 2 6 5 2 8 4
Standing figure of eight 2 6 5 2 8 4
Speed rotation 2 6 5 2 8 4
Standing side throw 2 6 5 2 8 4
Squat and hurl 2 6 5 2 8 4

Source: Szymanski et al. (2007)

batting stance, resembling the motion of
swinging a softball bat while incorporating
a medicine ball. The figure-of-eight throw
involves a dynamic exchange of medicine
balls between two participants positioned
back-to-back, requiring them to rotate
swiftly. The partner pass entails swiftly
rotating the torso and throwing a medicine
ball to a designated partner. A notable
exercise is the standing side throw, in which
individuals vigorously propel a medicine
ball following a swift rotation, emulating
a batter’s stance. The rotational exercises
involving the medicine ball were executed
in both directions to promote equilibrium
and enhance the development of the muscles
in the torso. The squat and hurl exercise
involves participants squatting down and
rapidly extending their arms to throw the ball
forcefully. In week five, modifications were
implemented to replicate the conditions of a
game by adjusting the weight and repetitions
of the medicine ball by transitioning from
heavier to lighter balls and increasing the
number of repetitions. The CT group utilised
the training programme Szymanski et al.

(2009) developed for the baseball swing.
The batting velocity of baseball players
experienced a notable increase due to the
implementation of this programme.

Furthermore, the instructors utilise this
programme during their regular softball
practice sessions. Participants performed
several sets of swing training, with each
exercise session commencing with a warm-
up consisting of two sets of ten swings using
a standard bat. Next, the participants are
required to complete five sets of 20 swings.
During the eight-week training period,
participants consistently stuck with the bat
they had chosen.

Statistical Analysis

Before proceeding with the analysis, a
Kolmogorov-Smirnov test was conducted
to evaluate the normality of the data
distribution. The findings revealed that all
parameters exhibited a normal distribution.
This study used a mixed within-group
analysis to examine the changes in the
3RM torso rotational strength test and
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batting velocity before and after an eight-
week intervention. A pairwise comparison
analysis was used to compare the pre-and
post-test results for each variable. A test
was conducted to validate the assumption
of homogenous variances. The data was
analysed using SPSS 23 software (IBM®,
Armonk, NY, USA), with an alpha level of
p <0.05 to determine statistical significance.

RESULTS AND DISCUSSION

An analysis of variance was conducted to
evaluate the effects of two interventions
(medicine ball and bat swing) on participants’
scores on the torso rotation strength test and
batting velocity test over two periods (pre-
intervention and post-intervention). The
analysis revealed no significant interaction
between training and time for the torso
rotation strength test and batting velocity
(Wilks’ Lambda =0.59, F'(1,38)=26.43,p
=0.15, partial eta squared =0.42). Similarly,
no significant effect was found for the
same variables when considering Wilks’
Lambda =1.05, F(1, 38) =322.47, p =0.16,
and partial eta squared =0.89. The results

Table 2

revealed a significant main effect for time,
indicating a substantial increase in torso
rotation strength test and batting velocity
scores across the two periods (Table 2).
The statistical analysis showed a strong
effect size, with Wilks’ Lambda =0.16, F' (1,
38) =199.91, p <0.001, partial eta squared
=(.84 for the torso rotation strength test, and
Wilks’ Lambda =0.06, F(1, 38) = 642.79, p
<0.001, partial eta squared =0.94 for batting
velocity scores. The study’s results revealed
a significant main effect when comparing
the two types of interventions. For the
torso rotation strength test, the F/-value was
5.00 (p =0.03, partial eta squared =0.12),
while for the other test, the F-value was
4.01 (p =0.05, partial eta squared =0.10).
These findings suggest a notable difference
in the effectiveness of the two training
approaches. Statistical analyses through
pairwise comparisons indicated a significant
enhancement in torso rotation strength
for the Medicine Ball (MB) group when
contrasted with pre-intervention values
(p <0.001), exhibiting a large effect size
(Cohen’s d=1.15). A parallel increase was

3RM Torso rotation strength test and batting velocity test scores for the medicine ball and control groups

across two time periods

Parameters Group Mean Std. deviation N

Torso Rotation Strength  MB Pre 30.36 7.16 20
Test Post 39.21 8.23 20
CT Pre 28.29 5.16 20

Post 32.42 4.39 20

Batting Velocity MB Pre 87.95 6.47 20
Post 95.48 6.40 20

CT Pre 87.22 5.87 20

Post 88.51 5.58 20

Source: Authors’ work
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observed in batting velocity, displaying a
large effect size (Cohen’s d=1.17). In the
Control (CT) group, pairwise comparisons
denoted a notable improvement in torso
rotation strength compared to baseline
measurements (p < 0.001), with a large
effect size (Cohen’s d=0.86). Conversely,
the alterations in batting velocity from pre-
to post-intervention for the CT group were
associated with a small effect size (Cohen’s
d=0.22).

The present study utilised a between-
subjects design to examine and compare the
bat swing velocity of the medicine ball (MB)
and the control (CT) groups by investigating
the impact of medicine ball training, a
specialised form of resistance training, on
the bat speed of collegiate softball players.
The experimental design employed in this
research allowed for a thorough examination
of this relationship. Previous studies have
predominantly centred around training
programmes to enhance the bat speed of
high school and collegiate baseball players.
The training programmes discussed in the
literature incorporate various sport-specific
resistance training methods, including
weighted implement warm-ups, weighted
bat training, and total-body resistance
training. These programmes have yielded
favourable outcomes in enhancing batting
velocity (Kobak et al., 2018; Rivera et al.,
2018). The current study found that the MB
group demonstrated significantly greater
improvements in the 3RM torso rotation
strength test (%) and batting velocity (%)
compared to the CT group. The results of
this study were anticipated, as the MB group

incorporated a structured medicine ball
programme consisting of periodic rotations
thrice a week for eight weeks. It is worth
noting that the MB group also maintained
the same number of total bat swings as the
CT group.

In contrast to not incorporating medicine
ball exercises, the CT group demonstrated
a modest improvement in the 3RM torso
rotation strength test and batting velocity.
Felion and DeBeliso (2020) discovered that
engaging in a daily routine of swinging a bat
100 times three days a week for six weeks
significantly improved bat swing velocity.
According to Szymanski et al. (2009), the
relationship between strength and power
and its impact on the batting velocity of
adolescent, high school, and collegiate
baseball players has been explored in 11
different studies. Based on the analysis,
it is evident that enhancing strength and
power directly correlates with increased
batting velocity. Power is the result of
combining strength and velocity. Power can
be defined as multiplying the applied force
by the applied velocity. The correlation
between force and velocity is crucial in
determining muscular power output. An
inverse relationship exists between the
force-generated quantity and application
velocity.

The relationship between force and
velocity presents a trade-off. Muscle strength
and speed have a positive correlation,
although this relationship has limits. As a
result, the highest level of muscle strength
is achieved by effectively combining force
and velocity. The findings indicate that the
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robust and fluid movements of the kinetic
link components, namely the hips and
thorax, significantly impact increasing bat
speed. The findings of this study align with
the research discussed in a previous review
article (Szymanski et al., 2009). The results
of this study demonstrate a significant
improvement in both the torso rotation
strength test and batting velocity following
strength-power (medicine ball) training. The
post-test results of torso rotation strength
considerably impact the batting velocity,
with a substantial effect size exceeding
1.0. The study highlights two key factors
contributing to the increased torso rotation
strength test. Firstly, the use of a standard
softball bat as a resistance tool proves to be
effective.

Additionally, engaging in medicine
ball training also plays a significant role in
enhancing strength. The study participants
performed 100 swings with a standard
softball bat daily, thrice a week, over eight
weeks. In addition, a stepwise medicine ball
training programme was implemented three
days a week for eight weeks. The study’s
findings suggest a significant enhancement
in torso rotation strength among female
collegiate softball players due to engaging
in this combination of activities. Medicine
ball training has been widely utilised in the
athletic community for its effectiveness as
a targeted power training technique (Kobak
etal., 2018). The current study suggests that
the movements performed with a medicine
ball resemble those utilised in rotational
power sports. The primary goal of these
sports is to efficiently transfer the highest

possible rotational speed to an external
object through a combination of large and
precise body movements. Medicine ball
throws have been recognised in previous
research as an effective method of resistance
training due to their capacity to enhance
speed and power compared to conventional
athletic activities (Bragazzi et al., 2020).
This study explored the effects of
increased force on power generation at a
particular point on the force-velocity curve.
The findings of this research could be
valuable for athletes, as they shed light on
the significance of powerful high-velocity
movements that are often neglected in
sports and resistance training programmes.
The medicine ball training programme was
conducted in a manner that closely replicated
explosive, rotating softball-specific batting
actions. The programme followed a ballistic
and sequential approach to achieve this
simulation. While striking a ball, the trunk
flexors exert significant effort to rotate and
stabilise the spine. Consequently, throughout
swing practice and medicine ball training,
the trunk flexors of softball players may
undergo numerous contractions. The softball
swing encompasses a circular kinetic link
motion, engaging various body components
such as the legs, trunk, shoulders, and arms.
Therefore, it is imperative to implement
sport-specific routines to replicate the swing
accurately. To optimise bat swing velocity,
it may be beneficial to incorporate methods
such as adding resistance to the bat or
engaging in explosive medicine ball throws.
The current study investigated the
impact of an 8-week progressive medicine
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ball training regimen on the strength of
torso rotation and batting velocity in female
collegiate softball athletes. The study’s
results indicated a notable enhancement in
torso rotation strength and batting velocity
due to this training method. These findings
underscore the advantages of integrating
medicine ball exercises into softball training
programmes. The findings of this study
provide valuable insights into the effects
of movement-specific resistance training
on softball performance, enhancing our
understanding of this training approach. The
swift rotation of the hips and torso greatly
influences the effectiveness of softball
actions. The body’s role as a kinetic link is
paramount in enhancing both batting and
throwing skills. Incorporating medicine
ball exercises into training regimens can
greatly improve softball players’ explosive
rotational power while fortifying their core
muscles through various movement patterns.
The training method presented in this study
provides a practical and adaptable strategy
for improving performance in sports that
require rotational power. This approach
offers a cost-effective solution that benefits
athletes in these specific sports.
Nevertheless, it is important to
acknowledge that the study did not fully
consider all potential confounding factors
that could have influenced the results,
potentially impacting the outcome. Further
investigation is necessary to overcome
these limitations and enhance the validity
and dependability of the findings. It is
recommended that forthcoming studies
incorporate control groups with varying

training interventions to strengthen the
comprehension of medicine ball training
and its utilisation in softball and other
rotational power sports. Direct comparisons
could be facilitated, and the specific effects
of medicine ball training could be better
isolated. In addition, thoroughly examining
the lasting impacts of these training
programmes and their applicability to
competitive performance could provide
valuable insights for athletes and coaches.

CONCLUSION

Based on the findings, incorporating
medicine ball training into the preparation
of softball athletes yields noteworthy
enhancements in torso rotation strength
and batting velocity. Coaches and trainers
can effectively utilise this training method
to improve female collegiate softball
players’ performance and potentially
positively affect athletes in other rotational
power sports. However, it is essential to
consider the study’s limitations. Further
studies should expand on these findings to
enhance our comprehension of movement-
specific resistance training and its practical
applications for athletes.

ACKNOWLEDGEMENTS

The authors acknowledge the support of
collegiate softball coaches and athletes
during the research period.

REFERENCES

Bragazzi, N. L., Rouissi, M., Hermassi, S., &
Chamari, K. (2020). Resistance training and
handball players’ isokinetic, isometric and

884 Pertanika J. Soc. Sci. & Hum. 32 (3): 875 - 886 (2024)



Running title: Effect of Medicine Ball on Softball Batting

maximal strength, muscle power and throwing
ball velocity: A systematic review and meta-
analysis. International Journal of Environmental
Research and Public Health, 17(8), Article 2663.
https://doi.org/10.3390/ijerph17082663

Cohen, J. (1992). Statistical power analysis. Current
Directions in Psychological Science, 1(3), 98-101.
https://doi.org/10.1111/1467-8721.ep10768783

Felion, C. W., & DeBeliso, M. (2020). The effects
of core training on high school baseball
performance. Athens Journal of Sports, 7(3),
173-188. https://doi.org/10.30958/ajspo.7-3-3

Gray, R. (2018). Comparing cueing and constraints
interventions for increasing launch angle
in baseball batting. Sport, Exercise, and
Performance Psychology, 7(3),318-332. https://
doi.org/10.1037/spy0000131

Higuchi, T., Nagami, T., Mizuguchi, N., & Anderson,
T. (2013). The acute and chronic effects of
isometric contraction conditioning on baseball
bat velocity. The Journal of Strength &
Conditioning Research, 27(1), 216-222. https://
doi.org/10.1519/JSC.0b013e318252ddba

Hussain, R. N. J. R., & Shari, M. (2021). Effects
of resistance training and whole-body
electromyostimulation on muscular strength in
female collegiate softball players. Pertanika
Journal of Social Sciences & Humanities,
29(3), 1939-1955. https://doi.org/10.47836/
pjssh.29.3.24

Hussain, R. N. J. R, Kee, K. M., Razman, R. M.,
Ismail, S. I., Shari, M., Idris, N. M., Razak, R. A.,
& Kassim, N. A. M. (2019). Reliability of Zepp
baseball on batting velocity. Malaysian. Journal
of Sport Science and Recreation, 15(1), 21-29.

Hussain, R. N. J. R., Mea, K. K., Razman, R., Ismail,
S. 1., Shari, M., & Idris, N. M. (2019). The
comparison between major muscle activations
during different phases in softball batting.
Pertanika Journal of Social Sciences &
Humanities, 27(S3), 147-157.

Kobak, M. S., Rebold, M. J., Buser, S. L., Kappler,

R. M., & Otterstetter, R. (2018). The effects of
medicine ball training on bat swing velocity
in prepubescent softball players. International
Journal of Exercise Science, 11(4), 75-83.

Kong, H., & Xu, Z. (2023). Impacts of medicine ball

training on explosive strength in tennis players’
upper bodies. Revista Brasileira De Medicina
Do Esporte, 29. https://doi.org/10.1590/1517-
8692202329012023_0013

Larson, C. (2021). The biomechanics of the softball

swing in seven stages: Optimizing exit velocity
[Master’s thesis, Lawrence University]. Lux the
Lawrence University Institutional Repository.
https://lux.lawrence.edu/luhp/155

O’Connell, M. E., Lindley, K., Scheffey, J.,

Caravan, A., Marsh, J. A., & Brady, A. (2022).
Weighted baseball training affects arm speed
without increasing elbow and shoulder joint
kinetics. Journal of Applied Biomechanics,
38(5), 281-285. https://doi.org/10.1123/
jab.2021-0339

Reinold, M. M., Macrina, L. C., Fleisig, G. S., Aune,

K. T., & Andrews, J. R. (2018). Effect of a 6-week
weighted baseball throwing program on pitch
velocity, pitching arm biomechanics, passive
range of motion, and injury rates. Sports Health:
A Multidisciplinary Approach, 10(4), 327-333.
https://doi.org/10.1177/1941738118779909

Reinold, M. M., Macrina, L. C., Fleisig, G. S.,

Drogosz, M., & Andrews, J. R. (2020). Acute
effects of weighted baseball throwing programs
on shoulder range of motion. Sports Health: A
Multidisciplinary Approach, 12(5), 488-494.
https://doi.org/10.1177/1941738120925728

Rivera, M., Leyva, W. D., Archer, D. C., Munger,

C. N., Watkins, C. M., Wong, M. A., Dobbs,
1. J., Galpin, A. J., Coburn, J. W., & Brown, L.
E. (2018). No effect of assisted hip rotation on
bat velocity. International Journal of Exercise
Science, 11(4), 68-74.

Pertanika J. Soc. Sci. & Hum. 32 (3): 875 - 886 (2024) 885



Maisarah Shari, Wan Ahmad Munsif Wan Pa, Mohamad Firdaus Ahmad, Ellail Ain Mohd Aznan, Ali Md Nadzalan,
Noor Azila Azreen Md Radzi, Nurul Ain Abu Kasim and Raja Nurul Jannat Raja Hussain

Schoenfeld, B. J., Ratamess, N. A., Peterson, M.

D., Contreras, B., Sonmez, G. T., & Alvar,
B. A. (2014). Effects of different volume-
equated resistance training loading strategies on
muscular adaptations in well-trained men. The
Journal of Strength & Conditioning Research,
28(10), 2909-2918. https://doi.org/10.1519/
JSC.0000000000000480

Szymanski, D. J., DeRenne, C., & Spaniol, F. J.

(2009). Contributing factors for increased
bat swing velocity. The Journal of Strength
& Conditioning Research, 23(4), 1338-1352.
https://doi.org/10.1519/jsc.0b013e318194e09¢

Szymanski, D. J., Szymanski, J. M., Bradford, T. J.,

886

Schade, R. L., & Pascoe, D. D. (2007). Effect of
twelve weeks of medicine ball training on high
school baseball players. The Journal of Strength

& Conditioning Research, 21(3), 894-901.
https://doi.org/10.1519/r-18415.1

Szymanski, D. J., Szymanski, J. M., Schade, R. L.,

Bradford, T. J., Mclntyre, J. S., DeRenne, C.,
& Madsen, N. H. (2010). The relation between
anthropometric and physiological variables and
bat velocity of high-school baseball players
before and after 12 weeks of training. The
Journal of Strength & Conditioning Research,
24(11), 2933-2943. https://doi.org/10.1519/
jsc.0b013e3181f0a76a

Terraza-Rebollo, M., & Baiget, E. (2021). Acute

and delayed effects of strength training in ball
velocity and accuracy in young competition
tennis players. Plos One, 16(12), Article
€0260825. https://doi.org/10.1371/journal.
pone.0260825

Pertanika J. Soc. Sci. & Hum. 32 (3): 875 - 886 (2024)



Pertanika J. Soc. Sci. & Hum. 32 (3): 887 - 908 (2024)

/ SOCIAL SCIENCES & HUMANITIES
PERTANIKA

Journal homepage: http://www.pertanika.upm.edu.my/

Review Article

Unveiling the Landscape of Cruise Tourism Research:
A Bibliometric Analysis and Visualisation

Md. Tariqul Islam', Biswabhusan Pradhan? Rozi Nor Haizan Nor**, Rakib Ahmed
Saleh?® and Jeetesh Kumar*

!School of Hospitality, Tourism & Events, Taylor s University, 47500 Subang Jaya, Selangor, Malaysia
’Department of Tourism and Travel Management, Central University of Jammu, Jammu 181143 (J&K), India
SFaculty of Computer Science and Information Technology, Universiti Putra Malaysia, 43400 Serdang,
Selangor, Malaysia

“Faculty of Social Sciences and Leisure Management, Sustainable Tourism Impact Lab, Centre for Research
and Innovation in Tourism (CRiT), Taylor's University, 47500 Subang Jaya, Selangor, Malaysia

ABSTRACT

Cruise tourism comprises having a vacation on a large passenger ship or boat, typically
visiting several destinations along a predetermined itinerary, and it has taken the attention
of academicians for the past two decades. This research study conducts a comprehensive
longitudinal analysis of cruise tourism research covering 2003 to 2022. A meticulous selection
process identifies 590 seminal articles from the Scopus database, which are then subjected
to thorough bibliometric analysis. The R package (Bibliometrix R-package) is utilised to
conduct the bibliometric analysis that incorporates various indicators to comprehend the
overall trends in cruise tourism research, including annual output, top journal, prolific
author, influential articles, author keywords, co-citations, and social structures. The analysis
findings indicated that the United States and China emerged as the leading countries in
cruise tourism research. Moreover, keywords like cruise tourism, cruise industry, cruise
ships, cruise travel, and cruise experience appeared frequently, indicating their prominence

within the domain. The insights gained from
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INTRODUCTION

Cruise tourism has emerged as a popular
form of travel in recent years, with millions
of passengers taking to the seas every year.
Cruise Lines International Association
reported that this industry has experienced
significant growth over the past few years,
with the increase of cruise passengers from
17.8 million to 30 million in a decade
(2009-2019; Micallef, 2020). This growth
is expected to continue in the coming years,
driven by increasing consumer demand,
expanding into new markets, and introducing
new technologies and innovations in the
industry. Cruise tourism involves passengers
embarking on a ship for a period, usually
several days to several weeks, during which
they visit various destinations (Manning,
20006). The ships offer various amenities and
activities, including dining, entertainment,
and recreational facilities. The destinations
cruise ships visit vary widely, from tropical
beach destinations to historical cities and
cultural landmarks.

Moreover, the cruise tourism industry
has a substantial effect on the global
economy, with the industry generating
astronomical sums in revenue each year.
The direct economic impact of cruise
tourism includes spending by cruise lines,
passengers, and crew members, as well as
employment opportunities in the industry
(Li et al., 2022). Meanwhile, indirect
economic impacts include spending on
goods and services by suppliers to the
industry and the ripple effect of cruise
tourism spending on local economies.
However, the cruise tourism industry has

also been subject to criticism and scrutiny
in recent years. Environmental concerns,
such as the impact of cruise ships on marine
ecosystems and air quality, have been raised
by environmental activists and governments
(Brida & Zapata, 2010; Copeland, 2008;
GhulamRabbany et al., 2013; Klein, 2010).
In addition, there have been concerns
about crew members’ labour practices,
working conditions, and safety and security
issues on board cruise ships (Dahl, 2020;
Oldenburg et al., 2010; Vukoni¢ et al.,
2016). Despite these challenges, the cruise
tourism industry remains a significant
and growing sector of the global tourism
industry. As such, there is a need for
continued research into various aspects of
the industry, including its economic impact,
environmental sustainability, and social and
cultural implications.

The cruise industry’s growth has led to
increased interest from researchers, resulting
in a large body of literature on various
aspects of cruise tourism. However, despite
the wealth of research, there is still a need
for a systematic review of the literature to
identify critical research gaps and emerging
trends. Systematic literature review and
bibliometric analysis are two different
approaches to synthesising knowledge.
Systematic reviews assist the researcher in
analysing the conceptual structure of the
articles analysed (Linnenluecke et al., 2020).
On the other hand, bibliometric analysis is
an approach that uses a set of quantitative
methods to measure, track, and analyse
scholarly literature. Moreover, it allows the
researchers to take a more scientific approach
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and synthesise comprehensive knowledge.
Few systematic reviews were conducted
on a specific theme of cruise tourism
(Rungroueng & Monpanthong, 2023);
however, to obtain a more comprehensive
understanding of cruise tourism from a
broader perspective, it is imperative to
undertake a bibliometric analysis. This paper
aims to conduct a bibliometric analysis of
the literature on cruise tourism, using a
range of bibliometric tools and techniques
to identify patterns and trends in the research
and also analyse the publication outputs,
citation patterns, and collaboration networks
of authors and institutions to gain insights
into the most active areas of research and
the most influential authors and institutions.
Moreover, this bibliometric study also
employed the sensemaking concept to
interpret results by following the procedure
of Lim and Kumar (2024). This analysis
also focuses on identifying gaps in the
literature and areas where further research
is needed. Overall, this bibliometric analysis
will provide a comprehensive overview of
the research landscape on cruise tourism,
highlighting key trends, knowledge gaps,
and emerging research areas. Researchers,
practitioners, and policymakers can use
this information to identify further research
opportunities and inform decision-making
in the cruise tourism industry.

METHODOLOGY

Bibliometric analysis is a powerful tool
that utilises relational and evaluative
methodologies to assess the scientific
output of countries, authors, and institutions

(Benckendorff & Zehrer, 2013; R. Singh et
al., 2021). This statistical approach provides
valuable insights into a specific subject’s
epistemology and knowledge structure, with
far-reaching implications for research and
scholarship. By leveraging publication and
citation data, bibliometric analysis creates
an evolutionary structure of a research field,
incorporating statistics and econometrics into
the process. The quantitative analysis enables
researchers to identify key trends and patterns
in research output, including the most
influential authors, institutions, and countries
in a given field. This study used bibliometric
analysis to analyse data using the R language,
utilising the Bibliometrix R-package (Aria
& Cuccurullo, 2017; R. Singh et al., 2021).
This method enabled researchers to generate
a comprehensive summary of the most
impactful authors, institutions, and countries
in a specific field of research.

Scopus, the largest abstract and
citation database, was selected for this
study to retrieve the relevant bibliographic
information. Despite Web of Science being
a prominent database for article retrieval,
the author opted for Scopus due to its
broader scope of collections. V. K. Singh
et al. (2021) mentioned that approximately
99.11% of journals indexed in Web of
Science are also indexed in Scopus.
Moreover, Scopus provides approximately
20% more comprehensive coverage than
Web of Science. Prior researchers have
preferred to extract peer-reviewed literature
for bibliometric and scientometric analyses
in specific research fields (Bashir & Singh,
2023; Kokol et al., 2021). The search strategy
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included the keywords (“cruise” OR “cruises”
OR “passenger ship” OR “cruise industry”
OR “cruising” OR “cruise passenger” OR
“cruise port” AND “tourism” OR “travel”
OR “tourist”), following the standard search
protocol. The initial search yielded 2873
articles related to cruise tourism research.
The search results were further refined by
setting the publication year between 2003
and 2022, considering only articles published
in English; the refined process resulted in
946 articles. Finally, after screening the
titles, abstracts, and keywords, a total of
590 articles were included in the analysis.
Furthermore, the current study has used
annual scientific production, most prolific
journals, highly productive researchers,
nations, institutions, most impactful articles,
author’s keywords, intellectual structure and
social structure to comprehend the cruise
tourism research publication trend. These
indicators are the most commonly used
to measure the performance of authors in
specific research fields (Kumar et al., 2020;
Mulet-Forteza et al., 2019).

RESULTS
Annual Scientific Production

Figure 1 illustrates the evolution and
structure of publications related to cruise
tourism research, with 590 articles
published in various journals from 2003 to
2022. The graph shows that cruise tourism
research publication frequency could have
been more consistent between 2003 and
2013, with only 134 articles published
during this period. However, the growth
rate of publications started to increase in
2016. Notably, 2021 received the highest
number of publications, with 79 documents
published on this subject. The increasing
number of publications suggests that
cruise tourism is becoming an increasingly
popular research topic. It may be due to the
growing importance of the cruise industry
in the global tourism market, which has
led to a greater interest in understanding
its impact on various aspects, such as the
environment, local communities, and the
economy.
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Figure 1. Annual scientific production of articles (Source: Authors’
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Most Productive Journals

Figure 2 presents a comprehensive list of
the top ten journals that have published
cutting-edge research articles on cruise
tourism across various contexts. Notably,
the journal Tourism in Marine Environments
has secured the top spot, with a remarkable
35 scientific publications to its credit. It
demonstrates the pivotal role played by
this journal in advancing research and
scholarship in the cruise tourism domain.
Other leading journals in this list include
Sustainability (Switzerland) and Tourism
Management; both journals have published
33 and 29 research articles, respectively,
highlighting their significant contributions to
the cruise tourism literature. In addition, the
International Journal of Tourism Research,
Tourism Economics, Current Issues in
Tourism, and Annals of Tourism Research
have also made noteworthy contributions
to the field and published 18, 16, 15, and
14 research articles, respectively. It is worth
noting that the Journal of Travel Research
and Maritime Policy and Management has

published an equal number of research
articles, demonstrating their growing
significance in the cruise tourism domain.
The wealth of research published in these
top-tier journals underscores the vital role
played by scholarly research in advancing the
understanding of cruise tourism and charting
a sustainable future for the industry.

Most Impactful Authors, Institutions
and Countries

Table 1 comprehensively summarises the
most influential authors, institutions, and
countries in the cruise tourism research
domain. These metrics are regarded as
major indicators in bibliometric analysis,
which assist practitioners and researchers
in identifying and fostering a collaborative
and supportive environment for academic
exchange in a particular domain. Upon
analysing the final dataset, 1115 authors were
identified, with Petrick JF securing the top
position in the list with the highest number of
citations, h-index, g-index, and publications.
Han H and Hosany S hold the second and
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Figure 2. Most productive journals (Source: Authors’ work)
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Table 1

Most impactful authors, institutions and countries
Author h_index g_index m_index TC NP  PY_start
Petrick JF 13 20 0.619 1543 20 2003
Han H 11 13 1.1 709 13 2014
Hosany S 2 2 0.143 677 2 2010
Hung K 8 9 0.571 531 9 2010
Brida JG 14 17 1 507 17 2010
Mattila AS 3 3 0.143 446 3 2003
Witham M 1 1 0.071 437 1 2010
Duman T 2 2 0.095 423 2 2003
Hyun SS 6 6 0.667 349 6 2015
Hsu CHC 4 5 0.267 333 5 2009
Affiliation Articles
Hong Kong Polytechnic University 19
Texas A&M University 16
University of Genoa 14
Sejong University 13
Free University of Bolzano 12
Griffith University 11
Dalian Maritime University 9
Lincoln University 9
University of Brighton 9
University of Palermo 9
Country Frequency
USA 185
China 110
Spain 94
Italy 85
Australia 62
South Korea 60
Canada 54
UK 53
Croatia 31
Germany 30

Source: Authors’ work

third positions on the list, with 709,677
citations, respectively. In terms of the most
productive countries in cruise tourism
research, the USA emerged as the leader
with 3032 citations and 185 publications,
followed by China with 596 citations and

892

110 publications. These findings highlight
the significant contributions made by
researchers from these countries in cruise
tourism. Furthermore, the most impactful
institutions in cruise tourism research were
identified as The Hong Kong Polytechnic
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University and Texas A&M University,
which held the first and second positions,
respectively, with 19 and 16 publications.
These institutions have played a vital role
in advancing research and scholarship in
the cruise tourism domain, underscoring
the importance of academic institutions in
driving innovation and progress in the field.

Most Impactful Articles

Table 2 provides a detailed summary of
the top 10 highly influential articles with
the total number of citations each article
receives. According to the Scopus data, out

of 590 articles, “Dimensions of Cruisers’
Experiences, Satisfaction, and Intention
to Recommend” is the most influential,
with 437 citations. Hosany and Witham
(2010) study the links between cruisers’
experiences, satisfaction, and intention to
recommend, identifying the underlying
aspects of cruisers’ experiences and
determining what influences those qualities.
Similarly, the article “The Role of Affective
Factors on Perceived Cruise Vacation Value”
occupied second place with 411 citations. In
this phenomenal work, Duman and Mattila
(2005) investigated the influence of chosen

Table 2
Most impactful articles
Title Author(s), Publication Year, Total TC per
Journal Citations Year
1. Dimensions of cruisers’ experiences, Hosany & Witham (2010), 437 31.21
satisfaction, and intention to recommend Journal of Travel Research
2. The role of affective factors on perceived Duman & Mattila (2005), 411 21.63
cruise vacation value Tourism Management
3. Are loyal visitors desired visitors? Petrick (2004a), 249 12.45
Tourism Management
4. The impact of customer-to-customer Huang & Hsu (2010), 245 17.50
interaction on cruise experience and Journal of Travel Research
vacation satisfaction
5. Self-image congruence in consumer Hosany & Martin (2012), 240 20.00
behaviour Journal of Business Research
6. First timers’ and repeaters’ perceived Petrick (2004b), 234 11.70
value Journal of Travel Research
7. Why do you cruise? Exploring the Hung & Petrick (2011), 206 15.85
motivations for taking cruise holidays Tourism Management
and the construction of a cruising
motivation scale
8. Antarctic cruise tourism: the paradoxes Eijgelaar et al. (2010), 195 13.93
of ambassadorship, “last chance tourism”  Journal of Sustainable Tourism
and greenhouse gas emissions
9. The geography of cruises: Itineraries, not Rodrigue & Notteboom (2013), 172 15.64
destinations Applied Geography
10. Beyond the tourist bubble: Cruise ship Jaakson (2004), 162 8.10
Passengers in Port Annals of Tourism Research
Source: Authors’ work
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emotive elements (such as hedonics, control,
and novelty) on the value within the context
of cruise holiday experiences. In addition
to this, it also highlighted how the level of
client satisfaction impacts the link between
effect and value. The findings of this study
reveal that the emotional aspects have a
significant role in determining the perceived
value of cruise services. In particular,
hedonics, often known as pleasure, has a
significant connection to cruise vacationers’
beliefs, values, and plans for how they
would behave. The sensemaking emphasises
the significance and impact of two highly
influential articles (Duman & Mattila, 2005;
Hosany & Witham, 2010) on cruise vacation
experiences and satisfaction. Both studies
offer valuable insights into the multifaceted
nature of cruisers’ experiences and the
factors contributing to their satisfaction and
perceived value.

Analysis of Author’s Keywords

The keywords in the word cloud shown in
Figure 3 between 2003 and 2022 represent
the authors’ keywords. The authors of this
research classified their work using 1815
different keywords. Which occurred 2944
times; hence, only frequently occurring
keywords are selected for further analysis.
According to the word cloud that was created
from the author’s keywords, the keywords

“cruise tourism,
“cruise ships,

cruise industry,”

99 <c

cruise travel,” and “cruise
experience” occur the most often. The only
thing that can be observed happening in the
word cloud is a gradual accumulation of
keywords. Because of this, it is insufficient
on its own. As a result, trend themes
analysis was used to investigate the level
of popularity possessed by various ideas
over periods to investigate the development

of ideas presented in published works. The
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Figure 3. Word cloud of author’s keywords (Source: Bibliometrix R-package)
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trend analysis revealed the logarithmic
frequencies that were employed for a variety
of terms across the articles. Figure 4 provides
a detailed summary of the themes that are
currently trending. It is clear from looking
at Figure 4 that the terms “cruise tourism”
(169), “cruise” (51), “cruise industry” (37),
“cruise ships” (20), “cruise travel” (8), and
“cruise experience” (8) have been used
quite frequently. Moreover, sensemaking
suggests that the research community has
been consistently engaged with cruise
tourism over the years, with certain themes
and keywords maintaining their prominence
throughout the period studied.

Intellectual Structure

Co-citation analysis is a methodology
used in science mapping which operates
under the assumption that publications
which are frequently cited together have
similar thematic content; in other words,

this technique examines the co-occurrence
of citations among publications to identify
relationships and patterns within a particular
field of research, the basic idea is that if two
publications are frequently cited together,
they are likely to be thematically similar and
share common research interests (Donthu
et al., 2021; Hjerland, 2013; Kumar et al.,
2020). Figure 5 reflects the authors’ co-
citation network consisting of two cluster
solutions.

Cluster 1 (red) consists 0f23 documents,
including Hung and Petrick’s phenomenal
work. In this study, a measurement scale for
motivation to cruise was developed. The
study results showed that the measurement
scale was reliable and valid. Additionally,
the findings indicated that cruising
motivation positively affects the intention to
go cruising. This study also underscores the
importance of understanding motivation’s
role in shaping potential cruise customers’
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Figure 4. Trend topics (Source: Bibliometrix R-package)
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intentions. Similarly, Jones (2011) explored
three potential factors that may motivate
tourists to take a cruise vacation, including
their sources of information, the attributes
of the vacation, and their motives for
leisure activities as measured by the leisure
motivation scale. The research analysis was
organised according to the respondents’
specific cruise itinerary and their experience
of the cruise itself. The results showed that
the influence of tested motivations varied
with cruise experience but not cruise
itinerary. Among cruise tourists, personal
and internet-based information sources
were found to be the most influential, and
the need for stimulus avoidance primarily
drove their desire to cruise. Furthermore,
this cluster also contains various work on
cruise tourism linked with cruise business
performance and policy (Sun et al., 2014),
cruise tourist experience (Andriotis &
Agiomirgianakis, 2010; Hosany & Witham,
2010; Kwortnik, 2008), tourist purchase
behaviour (Petrick, 2004b), development
and growth of cruise industry (Cartwright
& Baird, 1999), motivation factors and
satisfaction level of cruise tourist (Qu &
Ping, 1999) and price sensitivity (Petrick,
2005). Sense-making of this cluster
suggests a comprehensive understanding
of the motivations driving cruise tourism,
including the development of measurement
scales, the influence of various factors
on cruising decisions, and implications
for cruise industry stakeholders such as
businesses, policymakers, and marketers.
It highlights the multidimensional nature
of cruise tourism research and its relevance
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Figure 5. Co-citation analysis (Source: Bibliometrix
R-package)

for addressing practical concerns within
the industry.

Cluster 2 (blue) consists of 28
documents, including the major work of
De Cantis et al. (2016), which conducted a
study to segment cruise passengers based
on their behaviour at the destination, using
traditional survey methods and GPS (Global
Positioning System) technologies to collect
data on passengers’ mobility. The study
identified seven distinct activity patterns
among passengers and found that socio-
demographic characteristics and other
factors were associated with movement
patterns at the destination. The study
highlights the importance of understanding
cruise passengers’ behaviour to better serve
their needs and expectations. However, other
major work includes a natural experiment
conducted by MacNeill and Wozniak (2018),
which measured the consequences of cruise
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tourism on a local community. Despite
industry estimates predicting economic
gains, the study found little evidence of
improvement in employment or income.
The study also identified negative impacts
on the community’s ability to provide
for necessities, increased corruption, and
negative environmental impacts. The
study suggests that large cruise tourism
projects may fail to benefit local populations
without community development and
involvement initiatives. Moreover, the
cluster is also linked with the work related
to the economic significance of cruise
tourism (Dwyer & Forsyth, 1996, 1998;
Dwyer et al., 2004; Henthorne, 2000;
Papathanassis & Beckmann, 2011; Sun
et al., 2011; Weaver, 2005; Wood, 2000),
cruise ship itinerary (Lee & Ramdeen,
2013; Rodrigue & Notteboom, 2013) and
cruise tourist behavioural intention (Satta
et al., 2015). Sensemaking of Cluster 2
indicates a comprehensive examination of
cruise tourism, encompassing aspects of
passenger behaviour, community impacts,
economic implications, and itinerary
planning. It underscores the importance
of understanding these dynamics for
cruise tourism destinations’ sustainable
development and management.

Social Structure

In order to determine the social structure of a
topic, an analysis of the cooperation network
is needed. The research of collaboration
networks helps to discover structures
like regular study groups, hidden groups
of academics, and key authors (Aria &

Cuccurullo, 2017). The research groups are
representative of the many social groupings
that may be found in the region which has
been examined. Figure 6 represents the
author’s collaboration network consisting
of ten distinct clusters. The study groups
have not been connected comprehensively
concerning their social structures, which
indicates that the cooperation between the
various research groups is not particularly
robust. It has been determined that the
authors who contributed to the clusters
worked together to publish more than one
publication. For instance, Petrick JF and
Papathanassis collaborate strongly due to the
frequency of publishing within their network
of colleagues. It can be observed that writers
such as Petrick JF, Papathanassis A, Hung K
and Wang S are actively participating in their
social structure. Based on the sensemaking
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Figure 6. Collaboration network of authors (Source:
Bibliometrix R-package)
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suggestions, certain authors, such as Petrick
JF, Papathanassis A, Hung K, and Wang S,
are identified as actively participating in
their respective social structures. It indicates
their prominent roles within their research
communities and potentially their influence
on the collaborative dynamics within those
groups.

The international cooperation networks
between countries are shown in Figure 7,
which consists of six clusters. The countries
that makeup Cluster 1 (red) are as follows:
Canada, Poland, Sweden, Oman, Egypt,
Denmark, Switzerland, Hungary, France,
Netherlands, the UK, Norway, Germany,
Greece, Australia, New Zealand, Indonesia,
Barbados and Iceland. Cluster 2 (green),
cluster 3 (orange) and Cluster 4 (brown)
are made up of two countries each. Cluster
5(blue) consists of six countries. In contrast,
cluster 6 (purple) consists of thirteen
countries. The USA is the most influential
nation in this group and the second biggest

cluster in the collaboration network. The
results of this investigation suggest that the
USA and China are likely to be regarded
as the most influential countries in cruise
tourism research. The most productive
nations, shown in Table 1, are ranked from
most productive to least productive. The
USA is ranked highest, followed by China. It
can be assumed that most prestigious tourism
and hospitality institutions are found in the
United States, and China contributes to this
predicament. In addition, Sensemaking of
the international cooperation networks in
cruise tourism research highlights the central
role of influential countries like the USA
and China, the dynamics of collaboration
among nations, and the implications of
productivity rankings for understanding the
global landscape of cruise tourism research.

Anticipated Future Research Areas

The study offers a comprehensive overview
of the scientific progress in cruise tourism
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research. Significant research gaps require
attention in future endeavours. Addressing
these gaps will enable future researchers and
the scientific community to delve deeper
into these areas, enriching the existing
body of knowledge within this domain.
The authors’ extensive literature analysis
shows opportunities for further exploration
and investigation in these areas, fostering
a better understanding of cruise tourism
and its related factors. However, in a recent
study, Risitano et al. (2022) investigated the
segmentation of cruise passengers based
on their onboard servicescape experience,
yielding insightful managerial and scholarly
implications. While limited by convenience
sampling and a short observation period,
future research should employ different
sampling techniques, explore cross-cultural
differences, and examine cruise companies’
perspectives on experiential segmentation
and its monetary and non-monetary
returns. Longitudinal studies, technology
integration, and a focus on sustainability
and emotional aspects would further enrich
the understanding of cruise passengers’
experiences.

Chang et al. (2021) analysed how
cruise tour attributes, such as leisure space
and cabin comfort, influence tourists’
preferences and satisfaction. To further
improve customer retention, future research
should also investigate the attractiveness
of cruise routes and cruisers’ willingness
to revisit destinations. Understanding
these additional factors will enhance the
cruise tourism experience and increase
customer return rates. Wu et al. (2021)

found that customer participation positively
impacts service personal values, customer
satisfaction, and loyalty in the context of
cruise tourism. The study’s limitations
suggest the need for future research
with longitudinal designs to strengthen
the conclusions. Further exploration of
Customer Perception and Service Product
Values can offer valuable insights for cruise
line operators to improve their strategies.
Factors like environmental sustainability
practices and personalised experiences may
also enhance overall customer retention
in the industry. However, research on
this topic remains limited, providing only
preliminary insights. The results revealed
reputation and familiarity as the primary
explanatory factors for passengers’ intention
with a port of call destination. Cognitive
perception and affective evaluation were
identified as antecedents of reputation
and familiarity. Future research could
expand on this by examining reputation and
familiarity in different cultural contexts to
understand variations in antecedent factors
affecting destinations and passengers’
future intentions. Additionally, comparative
studies on passenger intention and behaviour
could quantify the impact of reputation and
familiarity on the sustainability of port-of-
call destinations.

DISCUSSION

Examining existing literature is a
crucial technique for shedding light on
the current state of research and making
recommendations for future studies that
contribute to advancing the field. However,
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this research suggests a comprehensive
understanding of cruise tourism’s conceptual
and intellectual foundations is uncommon.
The current study offers an evaluative and
relational perspective of cruise tourism,
focusing on its trends, foundations, and
structural components to address this gap.
The findings indicate a notable increase
in research on cruise tourism since 2016.
Scholars’ interest in exploring various
marketing strategies (Park et al., 2016)
and consumer behavioural intentions (De
Cantis et al., 2016) are the primary drivers
of this growth in cruise tourism research.
In terms of academic journals, Tourism in
Marine Environments (35), Sustainability
(Switzerland) (33), Tourism Management
(29), International Journal of Tourism
Research (18), Tourism Economics (16),
Current Issues in Tourism (15), and Annals
of Tourism Research (14) were the most
prolific publishers of articles on cruise
tourism. However, the number of scholars
engaged in cruise tourism research still
needs to be higher, with only Petrick
JF, Brida JG, and Han H contributing a
significant number of articles in this area.
Therefore, more research is required to
deepen the understanding of cruise tourism
and the expectations of tourists regarding
the various products and services the cruise
industry offers.

The author’s keywords analysis provides
insight into the most commonly used terms
in the published literature on cruise tourism.
The word cloud generated from the author’s
keywords reveals that “cruise tourism,”

9% ¢ 9% ¢

“cruise industry,” “cruise ships,” “cruise

travel,” and “cruise experience” are the most
frequently used terms. However, it is worth
noting that the word cloud only shows the
frequency of keywords without indicating
their relationship or how they are used in the
literature. Therefore, trend themes analysis
was used to identify the development of
ideas presented in published works over
time. The trend analysis indicates that
“cruise tourism” is the most popular theme
in the literature, with 169 occurrences. It
suggests that cruise tourism is a significant
research area, and many scholars are
interested in exploring it. Additionally,
the term “cruise” has been used 51 times,
indicating that cruise tourism is a popular
subfield within the broader tourism industry.
Furthermore, the terms “cruise industry,”
“cruise ships,” and “cruise travel” were used
37, 20, and 8 times, respectively, indicating
the growing interest in these topics in the
cruise tourism literature. Finally, the term
“cruise experience” was used eight times,
highlighting the importance of studying
cruise tourists’ experiences and satisfaction
levels.

The findings of the co-citation and
collaboration network analyses yield
significant insights into the intellectual and
social structures of cruise tourism research.
These findings shed light on the field’s key
authors, influential studies, thematic clusters,
and international cooperation patterns. In
terms of the intellectual structure, the co-
citation analysis revealed two main clusters.
Cluster 1 focused on the motivations and
experiences of cruise tourists, including
studies on motivation scales, information
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sources, vacation attributes, and satisfaction
levels. This cluster illustrated the importance
of understanding motivation’s role in shaping
potential cruise customers’ intentions. It also
emphasised the importance of information
sources and stimuli-avoidance in driving
cruise tourists’ desire to cruise. Furthermore,
this cluster explored various aspects related
to cruise business performance, policy, and
the development of the cruise industry. On
the other hand, Cluster 2 examined cruise
passengers’ behaviour at the destination,
including their mobility patterns and
the impacts of cruise tourism on local
communities. This cluster highlighted the
need to understand passengers’ behaviour
to better serve their needs and expectations,
as well as the potential negative impacts
of cruise tourism on employment, income,
community well-being, and the environment.
These findings indicate that cruise tourism
research is diverse and covers various
aspects, including motivations, experiences,
business performance, policy, destination
behaviour, and community impacts. The
studies within each cluster share thematic
similarities, as they are frequently cited
together, indicating common research
interests and relationships. It suggests that
researchers within these clusters are building
on and referencing each other’s work,
contributing to developing and advancing
knowledge in their respective areas.
Moreover, moving on to the social
structure, the collaboration network
analysis revealed ten distinct clusters
of researchers. These clusters represent
different social groupings within the field

of cruise tourism research. While some
clusters showed strong collaboration within
their groups, their overall connectivity
was not particularly robust. It suggests
that there may be limited interaction and
collaboration between different research
groups in the field. However, it is worth
noting that certain authors, such as Petrick
JF, Papathanassis A, Hung K, and Wang S,
stood out due to their active participation
and frequent collaborations with other
researchers. These authors play significant
roles in their respective social structures
and contribute to the overall knowledge
production in cruise tourism research.
However, the analysis of international
cooperation networks highlighted the
involvement of multiple countries in cruise
tourism research. The USA emerged as the
most influential nation, followed by China.
The collaboration network revealed clusters
of countries with shared research interests
and collaborations. The presence of the USA
and China as influential countries suggests
they have prominent research institutions
and contribute significantly to the cruise
tourism research domain.

CONCLUSION

This extensive bibliometric analysis
provides comprehensive insights into
the evolving landscape of cruise tourism
research. Notably, the field has witnessed
substantial growth in recent years, reflecting
the increasing significance of cruise tourism
in the global travel industry. Key trends
indicate a surge in research since 2016,
primarily driven by inquiries into marketing
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strategies and consumer behaviour.
Prominent journals such as Tourism in
Marine Environments, Sustainability, and
Tourism Management have played pivotal
roles in disseminating research findings.
However, the community of scholars
engaged in cruise tourism research still
needs to be expanded. The co-citation and
collaboration network analyses reveal two
central thematic clusters: one focusing on
the motivations and experiences of cruise
tourists and the other on cruise passengers’
behaviour at destinations. These findings
underscore the multifaceted nature of cruise
tourism research. Furthermore, international
collaboration networks highlight the
influential roles of the USA and China in
this domain. This study not only unveils the
current state of cruise tourism research but
also identifies critical gaps and emerging
areas, offering valuable insights for future
scholars, practitioners, and policymakers to
contribute to developing this dynamic field.

Implications of the Study

This research includes valuable theoretical
and practical implications for tourism
academia, cruise tourism stakeholders,
and policymakers. It further enriches
comprehension of cruise tourism’s
multifaceted aspects, laying a solid
foundation for future research and
facilitating strategic decision-making within
the industry.

Theoretical Implications

Current research significantly contributes to
the theoretical foundations of cruise tourism

research by meticulously highlighting
critical research gaps for future research.
Therefore, these highlighted areas enable
researchers to formulate research directions
adequately to tackle the current gaps in the
field. By bridging these gaps, researchers
can cultivate a more resilient and inclusive
comprehension of cruise tourism research.
Further, a thorough analysis of annual
scientific production and co-citation clusters
offers a panoramic view of evolving
trends and thematic contours for cruise
tourism research. It facilitates a nuanced
comprehension of cruise tourism research,
enabling researchers to stay abreast of
emerging research trajectories. With this
knowledge, researchers can navigate the
complex landscape of cruise tourism
research with greater precision and agility.
Furthermore, co-citation and
collaboration network analyses reveal the
complex intellectual and social frameworks
supporting cruise tourism research.
Grasping these frameworks is crucial as
it illustrates the interconnectivity among
researchers and research communities,
promoting knowledge sharing and creating
conducive environments for potential
collaborations. By strengthening linkages
within the research community, researchers
can magnify the impact of transformative
advancements in cruise tourism research.
Additionally, identifying influential
authors and journals in cruise tourism research
explains the thought leaders and pivotal
platforms for scholarly dissemination. With
this knowledge, researchers can strategically
navigate the vast expanse of literature
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and forge meaningful collaborations with
cruise tourism stakeholders. This strategic
approach enhances their research’s visibility
and impact and fosters a vibrant knowledge
dissemination and exchange ecosystem.
Moreover, the author’s keywords
and trend themes offer valuable insights
into the dominant themes and conceptual
underpinnings shaping cruise tourism
research. By interpreting these trends,
researchers can refine their research focus
and align their work with the prevailing
research paradigms in the field. This
strategic alignment enhances the research’s
relevance and significance, fostering a
cohesive and synergistic research ecosystem
wherein researchers collectively contribute
to advancing knowledge and driving
innovation in cruise tourism research.

Practical Implications

This study presents the latest trends and
current status of cruise tourism, offering
valuable insights for practitioners to support
effective decision-making and manage
cruise tourism challenges. In addition,
the findings of this research also offer
valuable insights for public sector entities
(policymakers) to make strategic decisions
on environmental concerns, labour practices,
safety regulations, and economic impacts.
Moreover, identifying influential authors
and institutions can promote academic
collaboration within cruise tourism.
Researchers can establish partnerships
with key figures and institutions to enhance
the quality and impact of their work.
Furthermore, educational institutions

offering programs related to tourism and
hospitality can incorporate the insights from
this study into their curriculum. It ensures
that students are exposed to the latest trends
and research findings in cruise tourism,
preparing them for careers in the industry.
Cruise companies can access cutting-edge
research and expertise that informs their
business practices by forming strategic
partnerships with these critical entities. This
collaboration can lead to adopting more
sustainable approaches, such as minimising
environmental impacts and enhancing
community well-being, thereby meeting
the evolving expectations of tourists who
prioritise responsible travel experiences.
Furthermore, integrating the insights
from this study into educational institutions’
curricula ensures that future cruise tourism
industry professionals are well-equipped
with the knowledge and skills necessary
to address sustainability challenges. It
benefits students by providing them with
practical and relevant training. It supports
the industry by nurturing a workforce
attuned to the importance of sustainability
and equipped to drive positive change.
Furthermore, the study’s emphasis on
environmental impacts and community
well-being provides actionable guidance
for cruise companies aiming to bolster
their sustainability efforts. By adopting the
recommendations outlined in the study,
such as minimising ecological footprints
and cultivating positive ties with local
communities, companies can bolster their
reputation, appeal to conscientious travellers,
and fortify their sustainability credentials.
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Limitations and Future Research
Directions

However, it is essential to acknowledge
the constraints of this study. Firstly, the
study only considered papers published
between 2003 and 2022, which may limit the
scope of the analysis and overlook earlier
influential works. Future studies could
consider expanding the time frame to gain
amore comprehensive understanding of the
historical development of cruise tourism
research.

Several articles addressing diverse facets
of cruise tourism, such as sustainability,
resident perceptions, smart technology
adoption, and tourist sentiment analysis,
have emerged in the years 2023 and 2024
(Gonzales-Santiago et al., 2024; Hoarau-
Heemstraetal., 2023; Jordan et al., 2023; L6f
etal., 2023; Sun et al., 2023). Notably, these
recent publications were not incorporated
into the present study. Consequently, it
is recommended that future researchers
undertake both bibliometric analyses and
systematic literature reviews focusing on
specific themes or dimensions within cruise
tourism. These could include investigations
into tourists’ perceptions or attitudes towards
cruise tourism, sustainable development
within the cruise tourism sector, or adopting
technological innovations in cruise tourism
operations.

Secondly, the analysis focused solely on
bibliographic data from articles, neglecting
other types of publications such as books,
conference papers, and reports. Including
a broader range of publication sources
could provide a more comprehensive

overview of the research landscape in
cruise tourism. Finally, the study relied on
data collected from the Scopus database,
which has limitations and may not cover all
relevant publications in the field of cruise
tourism. Future studies could consider using
multiple databases (e.g., Web of Science)
and bibliometric indicators to gather a more
diverse and extensive dataset for analysis.
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ABSTRACT

English intonation is an integral component of English pronunciation teaching. However, as
students’ proficiency levels in English pronunciation improve, it remains unclear whether their
intonation levels also develop. The present study, based on the second language intonation
learning theory, aims to investigate the influence of English proficiency on Chinese EFL
learners’ production of English pitch accents, edge tones, and intonation patterns from the
perspective of phonological representation. Two language groups of participants took part
in a reading task: native English speakers (12) and Chinese EFL learners (36). The learners
were classified into three groups based on their scores in the Chivox National Spoken
English Test, ranked from high to low: the advanced, intermediate, and elementary groups.
The reading task comprised 90 dialogue pairs. The participants were required to read part
B of each dialogue pair aloud, but afterwards, only the Chinese EFL learners attended
the semi-structured interview. The results showed that the native English speakers only
demonstrated significant differences from each learner group in four of the ten intonation
types involving the three aspects of English intonation, which may indicate regional
variations in American English and difficulties distinguishing (H*) and (L+H*). In addition,
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INTRODUCTION

English intonation is a key element in
pronunciation and refers to “the use of
suprasegmental phonetic features to
convey post-lexical or sentence-level
pragmatic meanings in a linguistically
structured way” (Ladd, 2008, p. 4). It
conveys a speaker’s linguistic information
and influences their attitude (Chen, 2008).
Moreover, it is an essential indicator of
“speaker identity, reflecting the speaker’s
physical state, age, gender, psychological
state, and sociolinguistic membership”
(Mennen, 2007, p. 53). The recently
published Teaching Guideline for English
Majors has made requirements for English
intonation in four core courses: oral English,
comprehensive English, audio-visual-oral
English, and English public speaking and
debating, and has explicitly stated that
students are supposed to master standard
English intonation (Guidance Committee
for English Major Teaching, 2020).

In the past two decades, a substantial
body of empirical research has been done
on the production of second language
(henceforth “L2”) intonation (e.g. Barto,
2015; Bi & Chen, 2013; Bu, 2016; Chen,
2008; H. Chien & Fon, 2019; S. Chien &
Fon, 2020; Li, Qu, & Zhi, 2020; Lu & Miran,
2016; Meng & Wang, 2009; Nguyen & Dao,
2018; Xia & Mu, 2008). These studies
cover various factors influencing learners’
production of English intonation, such
as English proficiency and first language
(henceforth “L1”) intonation. Among them,
English proficiency is of great value to
learners’ production of English intonation.

It can reveal their developmental processes
of acquiring English intonation and provide
references for future English intonation
teaching.

Previous studies have identified that
English proficiency influences learners’
production of English intonation; however,
the extent of this influence varies (Albin,
2015; Chen, 2006; Graham & Post,
2018; Liu & Chen, 2016; McGory, 1997;
Nguyen & Dao, 2018). For example, Albin
(2015) presented a significant analysis and
discussion. The researcher investigated three
kinds of intonation transfer among Japanese
learners of English: L1-transferred phrasal
H- (a high tone located at the left edge of a
phrase, which is similar to English %H), use
of low fundamental frequency (henceforth
“F0”) targets at prosodic boundaries,
and simple boundary rise from the final
syllable. The results indicated the effect
of English proficiency only for the last
one. In another major study, Graham and
Post (2018) examined the production of
English intonation with a narrow focus on
late bilinguals of different L1 backgrounds.
The effect of English proficiency was
limited to the choice of plateau-type H*
accent produced by Japanese learners of
English. A third study by Nguyen and Dao
(2018) investigated intonation patterns
of statements and questions produced
by Vietnamese speakers at two different
proficiency levels. The results showed that
most intonation patterns produced by the
advanced learners were the same as those
of the native English speakers. However, the
beginners used a variety of patterns, some
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of which were different from those of the
native English speakers.

In contrast, there is one study in which
the impact of English proficiency has not
been found on the production of English
intonation. Meng and Wang (2009) explored
the characteristics of boundary tones in
spoken English by Chinese EFL learners.
They found no significant differences in
the production of boundary tone patterns
between the learners with high and low
proficiency in English.

Through further analysis, we discover
that these studies employ diverse methods
to evaluate the English proficiency levels
of learners, resulting in varying degrees
of reliability in their classification. For
example, in Albin’s (2015) study, the
researcher did not provide information
regarding rates, nor did the researcher
test the inter-rater reliability. The only
measure the researcher took was that prior
to evaluating the learners’ recordings, the
raters were implicitly encouraged to listen
to a model speaker and establish a baseline.
In Graham and Post’s (2018) study, three
native English speakers were instructed to
score 1-3 (1, advanced; 2, basic; 3, other)
based on their independent judgments. The
participants classified into the advanced
or basic groups by at least two of the
three raters were included in their study.
In Nguyen and Dao’s (2018) study, the
distinction between advanced learners and
beginners was primarily based on whether
they had any experience studying abroad.
In Meng and Wang’s (2009) research, the
raters consisted of graduate advisors and

their students and foreign teachers from
Britain. The composition of the raters was
complicated, and the reliability of the raters
was not mentioned.

In addition, concerning the research on
learners’ production of English intonation,
there are primarily three approaches:
the British configurational approach, the
American level approach, and the Auto-
segmental Metrical (henceforth “AM”)
approach (Chen, 2009).! Researchers
have consistently used the first and third
approaches. With the in-depth investigation
of L2 intonation, a theory based on the AM
approach has emerged for cross-language
analysis of intonation, offering valuable
insights for a more profound explanation of
the production of L2 intonation.

The L2 Intonation learning theory
(henceforth “LILt”) was proposed by
Mennen (2015), which holds that deviations
observed in the production of L2 intonation
by learners are primarily influenced by
their L1 intonation. In this theory, four
dimensions for cross-language studies of
intonation are proposed:

1. The inventory and distribution of
categorical phonological elements
(‘systemic dimension”’)

2. The phonetic implementation
of these categorical elements
(‘realizational dimension”)

' The AM approach, developed by Pierrehumbert
(1980), is characterized by the key perspective that
an intonation contour consists of three structural
elements: pitch accents, phrase accents, and
boundary tones. Moreover, the three structural
elements can be described by two pitch events, H and
L (pitch accents, e.g., H*, L*; phrase accents, H- and
L-; boundary tones, H% and L%).
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3. The functionality of the categorical
elements or tunes (‘semantic’
dimension)

4. The frequency of use of the
categorical elements (‘frequency’
dimension). (Mennen, 2015, p. 173)

Moreover, this theory holds that when
learners have limited experience with the
use of L2 intonation, they will rely on their
L1 intonation to produce L2 intonation.
However, as learners’ proficiency levels
in L2 improve, their production of L2
intonation will be enhanced, at least in some
of the four dimensions.

However, few previous studies have
systematically investigated the effect of
English proficiency on the production
of English intonation under the AM
framework. For example, in Albin’s (2015)
study, the researcher focused on three types
of intonational transfer. Graham and Post’s
(2018) study centered on the pitch accent
(L+)H* (H* and L+H*). In McGory’s
(1997) study, the researcher investigated two
intonation patterns, H*L-L% and L*H-H%.

From the discussion above, we can
draw the following conclusions: firstly,
the methods utilized by the researchers to
assess learners’ proficiency levels in English
pronunciation require further improvement;
secondly, there is a lack of systemic research
on L2 intonation production. Therefore,
in this study, we will employ a relatively
objective approach to assess learners’
proficiency levels in English pronunciation.
Furthermore, based on the LILt, we will
investigate the effect of English proficiency
on Chinese EFL learners’ production of

English intonation from the perspective
of phonological representation, involving
the systemic and semantic dimensions.?
Specifically, the research questions are
as follows: (1) Are there any significant
differences in the production of English
pitch accents, edge tones, and intonation
patterns between the native speaker group
and each of the three L2 learner groups? (2)
Are there any significant differences in the
production of English pitch accents, edge
tones, and intonation patterns between the
three L2 learner groups?

METHODS

This study obtained approval from the ethics
committee of UPM [JKEUPM-2022-249].
The ethical review included assessments
of ethical issues, an informed consent
form, and scientific soundness. Prior to the
survey, the participants were informed about
detailed information related to the study and
required to sign a consent letter.

Participants

The study participants were native English
speakers and Chinese EFL learners. We
recruited the participants using social media
platforms such as WhatsApp and WeChat
through a student studying in the United
States and the first author’s colleague. A
total of 13 native English speakers and
50 Chinese EFL learners accepted our
invitation.

2 This study is limited to the phonological level of
English intonation rather than the phonetic level, as
the former may change the meaning of an utterance
(H. Chien & Fon, 2019; Mennen et al., 2010).
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We excluded one native English speaker
and fourteen Chinese EFL learners based on
the following criteria. Firstly, we excluded
one native English speaker who was not born
in Ohio, USA. According to Kretzschmar
(2004), the state of Ohio is often regarded
as a model for the “General American.”
In addition, we excluded 4 Chinese EFL
learners who were non-Han Chinese from
the Yunnan Chinese dialect regions to ensure
homogeneity among the participants. Yunnan
is a multi-ethnic province. In addition to
the Han ethnic group, there are 24 ethnic
minorities. Lastly, 46 Chinese EFL learners
took an English proficiency test. Based on the
test results, we selected 36 from the learners,
12 for each English proficiency level.

The 12 native English speakers were all
undergraduates from a university in Ohio,
USA. They consisted of seven female and five
male students. The ages of these participants
ranged from 20 to 22. They were all born in
Ohio, USA. Two of the participants received
training in English pronunciation.

The 36 Chinese EFL learners were
English majors from a provincial university in
Yunnan Province in southwest China. There
were 34 female and 2 male students. They
were Han Chinese from the Yunnan-Chinese
dialect regions. Their ages ranged from 18 to
23. They had no experience of living abroad.
They reported that they had normal hearing
and no issues with language expression.

Chivox National Spoken English Test

The Chivox National Spoken English Test
(henceforth “CNSET”) is China’s first oral
English proficiency test. It uses artificial

intelligence speech technology for scoring
and relies on big data corpus technology
to comprehensively assess candidates’
pronunciation, pragmatic, and expressive
abilities. The marks of this test can be used
to compare a candidate’s oral ability at
different stages and to compare candidates’
abilities in other areas at the same stage
(China Information Association, 2021).

This test is hierarchical. Levels 1-2,
3, and 4 correspond to elementary school
students, junior high school students, and
senior high school students, and level 5
corresponds to college students. Level 5
has six aspects: paper reading, listening and
repeating, listening and retelling, listening
and answering, listening and summing up,
and thinking and speaking. We used the
level 5 test materials to assess the learners’
English proficiency levels.

The test process and the selection of
participants in this study were carefully
arranged. Before the test, the participants
were given 10 minutes to familiarize
themselves with the test’s question types.
After getting these participants’ scores, the
researcher sorted their results and selected
12 participants with the highest, 12 with the
middle, and 12 with the lowest scores.? The
ten participants who fell outside the three
groups were excluded from the study.

A one-way ANOVA was performed
for their scores to examine the extent of
the differences between the three groups.
The test was significant at 0.5, F(2,

3 We select 12 students for each group to compare
with native English speakers. This method may
effectively examine the differences between the three
learner groups.
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33)=67.316, p=0.000, n?=0.803. Also,
post-hoc analysis with Bonferroni correction
revealed significant mean differences
between the three groups (all p<0.001).
To be specific, the mean score of the
advanced group (M=68.16, SD=4.23)
was significantly higher than that of the
intermediate group (M=58.13, SD=2.06),
which was significantly higher than that of
the elementary group (M=45.98, SD=6.62).

Semi-structured Interview Questions

A semi-structured interview can provide
an in-depth understanding of interviewees’
views, experiences, and attitudes. Compared
to a questionnaire, it can better explore
interviewees’ true feelings and thoughts
because they have more opportunities
to explain and clarify what they said
(Safrudiannur, 2020).

We used this semi-structured interview
to know the learners’ learning of English
pronunciation and intonation and interpret
their actual performance. We designed the
interview questions by referring to previous
studies (Benrabah, 1990; McGory, 1997;
Zarate-Sandez, 2015) and taking into account
the actual situation of learners. The questions
consisted of three parts: 1) questions 1-3
examined the learners’ experiences of English
learning, 2) question 4 assessed the learners’
knowledge of English pronunciation, and
3) questions 5-9 evaluated the learners’
knowledge and the use of English intonation.

Materials

The materials used in this study consisted of
90 dialogue pairs. There were two primary

sources of these dialogue pairs. One was
from previous literature (Benrabah, 1990;
Grice, 1995; Li, Wan, et al., 2020; Lian
et al., 2013; Ward & Hirschberg, 1985;
Wells, 2006; Works, 1985); the other
was from dialogue pairs designed by the
researcher. These materials were designed
to examine the participants’ production
of English intonation. After completing
these materials, we invited a native English
speaker to review their grammatical issues,
and he made minor revisions to five
dialogue pairs.

The materials of this study were divided
into five parts, which involved the three
structural elements of English intonation
and their combinations presented below
(Bartels, 1999; Hirschberg & Beckman,
1994; Pierrehumbert, 1980; Pierrehumbert
& Hirschberg, 1990; Truckenbrodt, 2012).

Pitch accents:

H* (emphasis), L+H* (correction/
contrast), L* (given

information), L*+H (uncertainty)

Edge tones:

L-L% (not questioning a proposition),
H-H% (putting up a proposition for
question), L-H% (continuation
dependence)

Intonation patterns:

H*L-L% (statements), L*H-H% (yes-
no questions), H*L-H% (statements and
non-finality)*

4 In this study, the three structural elements and
their combinations are summarized into three
aspects: pitch accents, edge tones, and intonation
patterns. Furthermore, each of the three aspects
includes different types, and we selected the more
representative ones.
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We provide some examples below to
better illustrate the use of these items in the
materials.’

(1) A: Who arrived with the salad?
B: Robbie arrived with the salad.
H*, L-L%, H*L-L%

A: Bob made the salad.
B: No. Bill made the salad.
L+H*

2

(3) A: Mike loves his family.
B: Does Molly love her family?

L*, H-H%, L* H-H%

A: Would anybody in their right
mind marry Manny?

“)

B: Anna may marry Manny.
(Uncertainty about whether Anna
is one of the people in their right
mind.)

L*+H

A: Who voted for Oliver?

B: Gail voted for him, but she did

not like him.
L-H%, H*L-H%

)

Data Collection

To accurately reflect the learners’ production
of English intonation, we extracted a part
of a native speaker’s recording to elicit
the targeted sentences. Before the survey,
we invited two native English speakers
(male and female) to read all the dialogue
pairs aloud. We chose the male speaker’s
recording based on its audio quality and
its suitability for our purposes. Part A of

5 Since the use of pitch accents in English involves
different contexts, we limit the scope of the study to
English intonation with a narrow focus.

each dialogue pair was extracted from
his recording, and then both the extracted
sounds and the accompanying texts were
integrated into presentation slides.

We provided this guidelines to the
participants in the reading task to achieve
the research objectives: (1) to familiarize
the specific requirements of the reading task
using the five dialogue pairs in the slides, (2)
to listen to the recordings of Part A and then
read B aloud at their normal speed, (3) to
pay attention to the hint(s) in the bracket (if
any), (4) to read Part B with the intonation
patterns that they believe were appropriate,
and (5) to read Part B at least twice, with the
final reading being fluent.

Setting the location for the reading
task and configuring the recording tool
parameters were essential aspects of this
investigation. This task was conducted in
quiet classrooms at the universities where
the participants were enrolled. The location
was equipped with several laptops. The
study’s recording software was Audacity
1.3 Beta (Unicode), with a sampling
frequency configured at 44100Hz. The
sound file was saved as a mono soundtrack
in WAV format.

After the recordings were completed,
the learners were required to attend the semi-
structured interview. First, we introduced the
materials and the objectives of the interview.
The interview comprised nine questions
about their experiences learning English
pronunciation and intonation. Second, we
conducted individual interviews. Individual
interviews contribute to a comprehensive
understanding of participants’ perspectives
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and protect their privacy. Finally, after
obtaining their permission, we recorded the
interview.

Data Analysis

We followed the Mainstream American
English-Tones and Break Indices (henceforth
“MAE-ToBI”) convention in annotating
English intonation (Beckman & Elam,
1997; Beckman et al., 2006; Hirschberg &
Beckman, 1994; Silverman et al., 1992).
This system has four tiers: an orthographic
tier, a tone tier, a break-index tier, and a
miscellaneous tier. Using Praat 6.2.14, we
can easily identify and annotate the items
mentioned above. Figure 1 provides some
examples of using this system to annotate
English intonation.

Figure 1(A-D) illustrates the four
mentioned pitch accent types: H*, L+H*,
L*, and L*+H. The pitch target H refers to
the upper part of a speaker’s pitch range,
while the L refers to the lower part. The
asterisk (*) following these pitch events
indicates the position of the accented
syllables. Unlike the other three pitch
accents, the H in L*+H is situated on the
syllable following the accented one rather
than within the accented syllable. Figure
1(E) shows that the H* is preceded by the
symbol “!”, indicating that the H* in this
syllable is realized at a lower pitch compared
to the preceding accented syllable.

Figure 1 also illustrates three edge tone
types: L-L% (A and B), H-H% (C), and
L-H% (D and E), in which the H- and L-
are phrase accents, typically found near the
accented syllables and the H% and L% are

boundary tones, typically located at the end
of intonational phrases.

Intonation patterns are composed of
pitch accents and edge tones. In Figure 1(A,
C, and E), we can observe three distinct
intonation patterns, namely, H¥*L-L%,
L*H-H%, and H*L-H%, respectively.

Participants committed a variety of
errors in producing English intonation. We
classified these errors and illustrated their
corresponding pitch contours, as depicted
in Figure 2.

Figure 2 provides examples of error
types in the production of pitch accents by
speakers when conveying given information
and emphasis. In Figure 2(A-C), the speakers
are expected to use L* on the targeted word
“volleyball,” but they use H*, L+H*, and
L*+H, respectively. In Figure 2(D), the
speaker is supposed to use H* on “name” but
use L* instead. In Figure 2(E), the expected
accent on “name” is absent, resulting in the
pitch accent error type Na.

In addition, in Figure 2(A-C and F),
the speakers are supposed to use H-H%,
but they use P, L-H%, L-L%, and H-L%,
respectively. In Figure 2(A), the speaker
accents the words “popular” and “at” after
the targeted word “volleyball,” leading to
the edge tone error type P. In Figure 2(D),
the speaker is anticipated to use L-H%, but
he uses H-H%. In Figure 2(E), the speaker
does not accent the targeted word “name,”
resulting in the edge tone error type NP.

The transcription of English intonation
consisted of two steps. One was that the
researcher was in charge of the words
tier, the breaks tier, and the misc. tier. In
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addition to these tiers, he was responsible
for determining the location of the accented
words. In this process, a native English
speaker was invited to identify the words
the researcher was unsure whether they
were accented. The other was that the
researcher and his colleague annotated
the tones independently. After the end of
the annotation, the two raters discussed
different tones between them by reviewing
previous materials and seeking suggestions
from four experts in the field. These experts
have a wealth of experience in annotating
English intonation. They reviewed the
annotated materials we provided and
offered detailed explanations.

To ensure the accuracy of the
annotations, we tested the inter-reliability
between the raters. We first converted the
annotated tones into numbers 1 and 0,
representing agreement and disagreement
with the American model.® Subsequently,
based on the ratings of the two raters,
one-fourth of the recordings (12/48) were
selected for a reliability test.” The test
selected was Fleiss’ Kappa. The results
showed that the values of pitch accents,
edge tones, and intonation patterns were
0.868, 0.8765, and 0.756, respectively.
All the values were above 0.75, which

6 Figure 1 illustrates cases where the participants
produced tones consistent with the American model,
indicated by a value of 1. However, considering that
H-L% in American English is considered a variant
of H-H% (Bartels, 1999), we assign a value of 1 to
H-L%. On the contrary, Figure 2 displays cases of
different tones from the American model, marked
with a value of 0.

7 In Hua’s (2019) study, after two raters had rated the
recordings, one-fifth of the recordings were used to
test the reliability between them.

suggested a high inter-rater reliability.

For the analysis, we conducted both
descriptive and inferential statistical
analyses. English proficiency was used
as the independent variable, whereas the
accuracy scores of pitch accents, edge
tones, and intonation patterns were used as
the dependent variables. The results of the
descriptive statistics for the variable, English
proficiency, were offered. A Shapiro-
Wilk test of normality was conducted to
establish which statistical test should be
used. A choice was made between a one-
way ANOVA and a Kruskal-Wallis test,
depending on whether the data presented
a normal distribution and whether the
homogeneity of variances test was met (if
normally distributed; Cohen, 1988; Green
& Salkind, 2014).

RESULTS AND DISCUSSION

Table 1 displays the means and standard
deviations of ten types of intonation scores
for the four participant groups. The results
showed that the native English speaker
group achieved higher scores than each
of the three learner groups in the ten
intonation types except for H*. Moreover,
the differences between the learner groups
were small for the ten intonation types.
Table 1 also provides the results from
the normality tests. The tests revealed the
presence of normal distribution for L+H*,
L-L%, H-H%, H*L-L%, and L*H-H%.
Nevertheless, the homogeneity of variances
tests showed significant values of more than
0.05 for L-L% (p=0.158) and H*L-L%
(»=0.301) for Levene statistic, but not for
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Table 1
Descriptive statistics and normality test results of ten types of intonation scores for the four participant groups
Group 1 Group 2 Group 3 Group 4
Types
M SD p M SD P M SD p M SD P

H* 10.1 3.6 0045 122 22 0.113 117 28 0406 109 22 0.583
L+H* 6.4 45 0.606 43 2.3 0055 49 22 0213 4.6 32 0.668
L* 144 37 0075 62 24 0834 47 45 0.039 43 2.1 0.486
L*+H 2.8 35 0.014 1.7 20 0016 03 0.7 0.000 0.9 1 0.028
L-L% 13.9 1.8 0.635 9 1.7 0350 7.9 28 0.135 8.7 1.7 0.149
H-H% 133 39 0.060 33 1.9 0.779 2.1 1.6 0363 24 1.4 03811
L-H% 2.1 25 0.008 13 1.5 0.015 02 04 0.000 0.8 1 0.005
H*L-L% 9 32 0.129 7 23 0100 6.3 29 0928 6.1 2.1 0.294
L*H-H% 12.7 4.6 0.193 33 1.9 0779 1.7 14 0.082 23 1.2 0.495
H*L-H% 0.8 1.2 0.001 04 0.7 0.000 0.1 03 0.000 0.2 0.4  0.000

Note. Group 1, the native speaker group; Group 2, the advanced group; Group 3, the intermediate group; Group
4, the elementary group; M, Mean; SD, Standard deviation; p, Shapiro-Wilk sig.

Source: Authors’ work

L* (p=0.013), H-H% (»p=0.029), L*H-H%
(p=0.000). Therefore, two different tests
were used to evaluate the relationship
between the four participant groups and the
ten types of intonation scores: L-L% and
H*L-L%, a one-way ANOVA test, and H*,
L+H*, L*, L*+H, H-H%, L-H%, L*H-H%
and H*L-H%, a Kruskal-Wallis test.

The tests showed that no significant
differences were found among the four
groups for H*, 2 (3, N=48) = 2.855,
p=0.415, L+H*, F(3, 44) = 1.090, p=0.363,
and L*+H, %2 (3, N=48) = 6.777, p=0.079,
and H*L-H%, %2 (3, N=48) = 6.668,
p=0.083. However, there were statistically
significant differences for L*, 2 (3, N=48)
= 25.399, p=0.000, n2=0.54, L-L%, F(3,
44)=21.364, p=0.000, n?=0.593, H-H%,
x2 (3, N=48) = 28.210, p=0.000, n2=0.6,
L-H%, x2 (3, N=48) = 9.801, p=0.020,
n2=0.21, H*L-L%, F(3, 44)=2.886,

920

p=0.046,1?>=0.164, L*H-H%, %2 (3, N=48)
=28.212, p=0.000, n2=0.6.

Post-hoc analyses using pairwise
comparisons were conducted with a
Bonferroni correction. The results of
the tests showed significant differences
between the native speaker group and
each of the three L2 learner groups for
L*, L-L%, H-H%, and L*H-H%, and
between the native speaker group and the
intermediate group for L-H%. However, no
significant differences were found between
the groups for H¥*L-L%. For specific
details, see Table 2.

Based on the results of these tests, there
were significant differences in four of the
ten intonation types between the native
speaker group and each of the L2 learner
groups. There were also no significant
differences between the three learner
groups in the ten intonation types.
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Table 2
Pairwise comparisons of L*, L-L%, H-H%, L-H%, H*L-L% and L*H-H% scores for the four participant groups
Pairs L* L-L% H-H% L-H% H*L-L%  L*H-H%
p(adj.sig.) )4 p(adj.sig.)  p(adj.sig.) P p(adj.sig.)
Group 1 vs. Group 2 0.015 0.000 0.004 1.000 0.455 0.013
Group 1 vs. Group 3 0.000 0.000 0.000 0.018 0.117 0.000
Group 1 vs. Group 4 0.000 0.000 0.000 0.829 0.067 0.000
Group 2 vs. Group 3 1.000 1.000 1.000 0.128 1.000 0.416
Group 2 vs. Group 4 1.000 1.000 1.000 1.000 1.000 1.000
Group 3 vs. Group 4 1.000 1.000 1.000 0.829 1.000 1.000

Note. Group 1 is the native speaker group; Group 2 is the advanced group; Group 3 is the intermediate group;
and Group 4 is the elementary group. p is the mean difference, which is significant at the 0.05 level; p(ad;.
sig.) is the significance level, which is 0.05, and significance values have been adjusted by the Bonferroni

correction for multiple tests.
Source: Authors’ work

Differences Between the Native English
Speaker Group and Each of the Three
Learner Groups

To explain the results comprehensively,
we examined three main aspects: error
types made by the native English speakers,
results from the semi-structural interviews
conducted with the learners, and previous
studies.

Table 3 summarizes the error types of
the four-pitch accents produced by native
English speakers. Regarding H*, there
were two main error types. One was that the
native English speakers did not distinguish

Table 3

between H* and L+H* when expressing
emphasis. The proportion of cases where
H* was replaced with L+H* was 27%. The
other was that the targeted words were not
accented, which accounted for 13% of the
total tokens. With respect to L+H*, the
native English speakers did not distinguish
between L+H* and H* when expressing
contrast. A higher frequency of H* was used
in comparison to L+H*, accounting for 55%
and 36%, respectively. With regard to L*,
though the native English speakers may use
other pitch accents, they were not as high in
proportion. Regarding L*+H, associating

Types of errors in the production of pitch accents in different contexts by native English speakers

Percentages of pitch accents produced and error types (%)

Types

H* L+H* L* L*+H Na
H* 56 27 1 3 13
L+H* 55 36 1 2 7
L* 7 6 80 2 4
L*+H 38 29 10 16

Note. The numbers highlighted in grey refer to the percentages of correct responses from the participants; Na
refers to the cases where targeted words are not accepted.

Source: Authors’ work
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this pitch accent with the meaning of
uncertainty appeared to pose a challenge
for the native English speakers. In this case,
alternative pitch accents, H* (38%), L+H*
(29%), and L* (10%) were used to substitute
for this pitch accent.

The above results show that the native
English speakers did not distinguish between
H* and L+H* when expressing emphasis or
contrast. It was consistent with Bartels’s
(1999) and Ladd and Schepman’s (2003)
claims. Bartels merged L+H* and H* into
a single H*.

One further simplification I will
introduce here without extensive
justification is transcribing all
high-pitch accents without trailing
tones as H*, whether they might be
argued to show a leading L tone.
In other words, there will be no
distinction between H* and L+H*.
The difference between these two
patterns may not be a categorical
one in phonology; the relatively
greater perceptual prominence of
L+H* may simply be a function
of the relatively higher H* tone
(Bartels and Kingston 1995). As
to interpretation, any context in
which L+H* might be used as a
nuclear accent might also display
the less emphatic H*, though the
former is naturally more likely to
promote inferences of ‘contrast’
arising from ostensibly greater
speaker involvement (Bartels, 1999,
pp. 19-20).

Ladd and Schepman (2003, p. 104)
regarded H* and L+H* as “instances of
a single accent category,” which were
described as (L+H)*.

The FO level of the FOmin and the
second H* accent is affected by the
number of syllables intervening
between the two accented syllables
in a way that is not predicted
by Pierrehumbert’s “sagging
transition” model, which is central
to the distinction between H* and
L+H*. We, therefore, argue that
in both H* and L+H*, there are
distinct L and H targets and that the
two should be regarded as belonging
to a single accent category (Ladd &
Schepman, 2003, p. 81).

With regard to the issue above, we
consulted with Nanette Veilleux (Professor,
Computer Science and Informatics
Program, Simmons University, personal
communication, 2022/1/1) about the necessity
of distinguishing between these two pitch
accents. She replied that “Native English
(either British or MAE) speakers can hear a
distinction. Labelers usually describe hearing
the Low tone throughout the beginning of the
accented syllable, rising to a high tone later.
Other labelers describe hearing the “scoop”
or “rise” over the accented syllable.”

To sum up, although the results
showed that the native English speakers
did not differentiate between these two pitch
accents, it was still necessary to differentiate
them due to their distinct meanings in
American English.
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The second issue related to pitch accents
was L*+H. The results of this study did not
receive support from other research (Ward
& Hirschberg, 1985, 1986; Veilleux et al.,
2012). One possible reason for this difference
was that the researcher did not intentionally
prompt the native English speakers to
produce this pitch accent. As mentioned
earlier, the researcher simply instructed
the native English speakers to read Part B
of each dialogue pair based on Part A and
the information in parentheses. Moreover,
during the recording, the researcher did not
interfere with the participants to gain insight
into their real use of English intonation.

To gain an in-depth understanding
of the use of L*+H by the native English
speakers, we conducted a statistical analysis
of the frequency with which different native
English speakers employed this pitch accent.
Table 4 shows the use of L*+H by the 12
native English speakers.

This table shows that some participants
used L*+H multiple times, such as 11, 7,
and 6. It indicates that these individuals
were more inclined to use this pitch accent
when expressing uncertainty. On the other
hand, some participants used this pitch
accent sparingly or not at all, like 2, 1, and
0, suggesting that these individuals were
not familiar with the use of this pitch. The
results may imply individual differences
among native English speakers.

In addition, we found that pronunciation
training may potentially impact the use of
this pitch accent by native English speakers.
In this study, the number of L*+H produced
by the two native English speakers who

received pronunciation training was 11 and
4, respectively.

Previous research has already
established the existence of regional variants
in American English (Arvaniti & Garding,
2007; Burdin, 2016; Burdin et al., 2018,
2022; Clopper & Smiljanic, 2011; Kelly,
2012; McLarty, 2018; Reed, 2020). Since the
native English speakers in this study were
all from Ohio, this result may be attributed
to regional differences in American English.

Table 5 shows the error types of the four
edge tones produced by the native English
speakers. In terms of L-L%, NP and P were
the primary error types, accounting for 22%
of the total tokens. In relation to H-H%, in
addition to NP and P, native English speakers
may also use other edge tones, L-H% (8%)
and L-L% (4%). Regarding L-H%, the
percentage of L-L% was the highest, with a
ratio of 59%. The percentages of P and NP
accounted for 23%, making them the main
error types.

According to the above description,
the native English speakers exhibited
some error types when producing L-L%
and H-H%. Overall, their pronunciation

Table 4
L*+H frequency analysis in the 12 native English
speakers

Frequency of occurrence Participants
P02, P05, P09, P10
P11, P12,

P06, P07

P08

P04

P03

11 P01

~N O B~ DD = O

Source: Authors’ work
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Table 5

Types of errors in the production of edge tones in different contexts by native English speakers

Percentages of edge tones produced and error types (%)

Types

L-L% H-H% H-L% L-H% 'H-L% P NP
L-L% 77 0 0 0 0 9 13
H-H% 4 74 0 8 0 9 4
L-H% 59 3 3 12 0 9 14

Note. The numbers highlighted in grey refer to the percentages of correct responses from the participants. P
refers to cases where other accented words follow the targeted words, and NP refers to edge tone caused by

Na, with or without accented words following it.
Source: Authors’ work

aligned with the American English model
(Bartels, 1999; Hirschberg & Beckman,
1994). Nevertheless, there was a substantial
deviation from the American English model
due to the frequent use of L-L%.

Through further analysis, we found
that L-L% was a potential edge tone of
continuation for the native English speakers.
Empirical findings from both perception
and production studies revealed that among
native speakers of British English, a notable
prevalence of falling tone was observed
(Hudson et al., 2019, 2022; Mok et al., 2016;
Puga et al., 2017, 2018). In the perceptual
experiment, falling tone reached 58%,
while rising or level tone accounted for
42%. In the production experiments, the
proportion of falling tones was 40%, while
the proportion of rising or level tones was
60%. However, we also needed to recognize
that this choice may be influenced by
regional variations in American English for
the same reason as L*+H.

From the discussion above, it can be
observed that the native English speakers
did not distinguish between H* and L+H*,
and they rarely used L*+H and L-H%. These
differences may be due to the influence of

regional variations in American English,
which could be considered a significant
factor affecting the differences between the
native English speakers and the learners
with varying levels of English proficiency.

Differences between the Three Learner
Groups

The results of this study were not in line
with previous studies (Albin, 2015; Bi
& Chen, 2013; Graham & Post, 2018;
Nguyen & Dao, 2018). This inconsistency
was partly related to the methods used to
analyze their results. Most studies had
typically relied on frequency rather than
inferential statistical analyses. In the study
by Meng and Wang (2009), they used
inferential statistics, and the results did
not show the effect of English proficiency.
We analyzed their interview recordings
to identify the causes for the mismatch
between the learners’ performance in
English intonation and pronunciation. As
a result, we argued that the results could
be attributed to their identical or similar
learning experiences. In the following part,
we will elaborate on this conclusion from
four aspects.
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Firstly, the learners were only exposed
to native English speakers in college. The
native English speakers mainly undertook
the task of oral English teaching, with the
purpose of cultivating the learners’ ability
in English communication. However,
they rarely taught the learners knowledge
of English intonation or corrected their
problems in English intonation.

Secondly, they all took an English
pronunciation course. The School of Foreign
Languages offered this course when they
were freshmen, and two Chinese English
teachers undertook it. It covered all aspects
of English pronunciation, such as English
vowels, consonants, weak forms, stress,
rhythm, and intonation. It may last for one
or two semesters.

Thirdly, their knowledge of English
intonation was limited. (1) Although English
intonation is an integral part of this course,
English teachers did not dedicate time and
effort to teaching English intonation. There
were only 2 or 4 lessons for this part. (2)
The textbook introduces seven tones and
their usages: high fall, low fall, low rise,
high rise, level, fall-rise, and rise-fall (Zhu,
2003).8 However, English teachers did
not provide detailed explanations of these
tones. (3) Though English teachers provided
dialogues, passages, and songs to train the
learners’ English intonation, they focused on
only two intonation patterns: rise and fall.

Fourthly, in addition to the textbook,

8 English intonation presented in this textbook
follows the standards of British English. In British
English, no differentiation is made between H* and
L+H* phonologically (Grabe, 1998; Grabe et al.,
1998).

they had a handbook of English
pronunciation exercises (Zhang, 2010).
There are many materials about English
intonation in it, including simple sentences,
combined sentences, question tags,
vocatives, parentheses, and reporting
phrases. However, English teachers did not
address these aspects in their pronunciation
teaching.

Lastly, they had not developed the
habit of using English intonation. (1) Most
learners (55%) only remembered two
tones, rise and fall, and associated using
the two tones with sentence patterns, such
as declarative and interrogative sentences.
(2) A small number of learners (22%)
could recall that a rising tone conveyed
the meaning of uncertainty or continuation
dependence. (3) Almost all the learners
(97%) argued that English intonation was
important and that English intonation had
an impact on a speaker’s meaning, attitude,
or emotion. However, they reported that
they had limited knowledge of English
intonation. (4) Most learners (83%) seldom
practiced oral English. They occasionally
imitated what they heard while watching
English movies or TV series or doing
listening exercises.

Due to the similar learning experiences
of the learners with varying levels of
English proficiency, the extent to which
their native language influenced them was
also comparable. Chinese is a tone language.
However, it has its own intonation system
(Lin et al., 2020). There are significant
differences between Chinese and English
intonation systems, which may be a crucial
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factor contributing to the poor performance
of the learners with different English
proficiency levels (Bartels, 1999; Lin et
al., 2020; Lin & Li, 2011; Pierrehumbert
& Hirschberg, 1990; Truckenbrodt, 2012).

CONCLUSION

In this study, we investigated the impact
of English proficiency on the production
of English pitch accents, edge tones, and
intonation patterns by Chinese EFL learners
under the AM framework. The results
showed significant differences in four of
the ten intonation types (L*, L-L%, H-H%,
and L*H-H%) between the native English
speaker group and each of the three learner
groups, which may be related to the failure
of the native English speakers to distinguish
between H* and L+H* and the regional
variations in American English (L*+H
and L-H%). Furthermore, there were no
significant differences between the three
learner groups. However, we observed
that the differences in mean scores varied
between the three learner groups in the ten
intonation types. The differences presented
a complex situation where the influence of
English proficiency was presented in H*,
L*, and H*L-L% but not observed in other
intonation types. One significant factor
contributing to this result may be that the
learners were not consistently exposed to
English intonation.

Implication to Theory and Practice

The results of the study have significant
theoretical and pedagogical implications.
The theoretical implications can be

demonstrated from two aspects. (1) This
study reflects the independence between
the learners’ proficiency in spoken
English and their proficiency in English
intonation. In other words, the improvement
of the learners’ spoken English is not
consistent with the enhancement of their
intonation proficiency. It reflects the
uneven development in learners’ English
pronunciation. (2) This study enriches
the L2 intonation learning theory. As the
learners at different proficiency levels have
not gained enough experience in English
intonation, they may be similarly influenced
by their L1 intonation, resulting in no
significant differences in the production of
English intonation between the three learner
groups.

The following suggestions on
pedagogical implications may be considered
based on insights from the findings and
the interviews with the study participants.
English teachers should consider making
learners aware of the complexity of
English intonation produced by native
English speakers. Despite possible regional
variations in the production of H*, L+H*,
L*+H, and L-H% among native English
speakers, we still recommend that learners
strive to master these standard forms. It
complies with the Teaching Guideline for
English Majors (Guidance Committee
for English Major Teaching, 2020) and
contributes to understanding native English
speakers’ speech and expressing learners’
viewpoints. It may also be helpful to increase
learners’ awareness of regional differences
and differences in non-native varieties of
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English. Also, English teachers should be
encouraged to fully realize the importance
of English intonation. Teaching is the main
channel through which learners acquire
English intonation knowledge. Therefore,
English teachers should fundamentally
understand the crucial role of English
intonation in language communication to
enhance learners’ performance in English
intonation. English teachers may need further
training to ensure that they understand the
similarities and differences between English
and Chinese intonation systems so that they
can transfer this awareness more effectively
to learners. Moreover, English teachers
should provide equally systematic English
intonation instruction to learners of different
proficiency levels, and they should adjust
their instruction according to learners’
varying degrees of difficulty in different
intonation types. Last but not least, the
textbooks may need to be updated to include
the necessary components to increase
learner awareness of the complexity of
English Intonation. These textbooks should
reflect the new changes in intonation
research and provide more comprehensive
practice materials.

Limitations and Recommendations for
Future Research

This study has some limitations. We
regarded the production of L*+H and L-H%
by native English speakers as regional
variations in American English. However,
this conclusion still lacks direct evidence.
Future studies should take into account the
use of these intonation types among native

English speakers in other regions to obtain
a more comprehensive understanding of the
production of English intonation by native
English speakers.

In addition, there are great differences
between Chinese and English intonation
systems in terms of the structural elements
and their meanings. However, we did not
explore the specific L1 negative transfer.
Future studies should systematically
compare English and Chinese intonation
systems to understand the potential impact of
Chinese intonation on learners’ production
of English intonation.
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ABSTRACT

Athletes with high levels of anxiety may take wrong actions and cause athletes to not be
able to perform well. Specifically, when pre-competition anxiety problems occur, this
situation can affect the accuracy of the shots in tennis. Therefore, this study identifies the
effect of pre-competition anxiety on tennis forehand (FH) and backhand (BH) accuracy
shots among Malaysian varsity tennis players. This study uses quantitative cross-sectional
survey research. This research used the Competitive State Anxiety Inventory (CSAI-2)
questionnaire and the tennis forehand (FH) and backhand (BH) accuracy shot instrument
to survey 60 respondents utilizing a convenient sampling technique. The descriptive data
showed high cognitive and physical anxiety and low self-confidence 24 hours before the
competition. Researchers used the Statistical Package for the Social Sciences (SPSS)
software, version 25, to perform inferential statistical analysis related to the Simple Linear
Regression Test and concluded that pre-competition anxiety had a significant impact
on tennis forehand (FH) and backhand (BH) accuracy shots, accounting for 10.1% of

the variance. These findings imply that
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imagery, and sports massage intervention,
which may control pre-competition anxiety
and subsequently accurately perform tennis
forehand (FH) and backhand (BH) shots.

Keywords: Accuracy, anxiety, pre-competition, tennis,

varsity

INTRODUCTION

The impact of pre-competition anxiety
on players’ performance necessitates
a comprehensive examination of
psychological factors to facilitate effective
adaptation and good responses (Kerketta,
2015). Pre-competition anxiety is a common
experience among tennis players, and it can
have both positive and negative effects on
motivation (Juspah et al., 2023; Marih et al.,
2023). By adopting effective strategies to
manage anxiety and channel it into a positive
competitive drive, players can enhance their
motivation and perform at their best on
the tennis court. Pre-competition anxiety
is a serious stumbling block for players
(Jastari et al., 2023). Even if a person is
a professional athlete, he or she is not
exempted from pre-competition anxiety
difficulties (Saadan et al., 2015). Cognitive
anxiety, physical anxiety, and self-problems
are the three primary components of pre-
competition anxiety (Saadan et al., 2016).
With the advent of science, particularly
psychological areas, anxiety issues have
become an important aspect of mental
health experts based on empirical data and
scientific traditions (Misran et al., 2021).
In sports performance, it has been said
that Malaysian athletes emerged as the

overall champions at the 2017 Southeast
Asian Games, securing 145 gold, 92 silver,
and 86 bronze medals (Bernama, 2017).
This claim is based on evaluating Malaysia’s
athletic accomplishments throughout the
preceding five-year period. Nevertheless,
amid the fervor, the national tennis athletes
secured just a bronze medal out of the five
categories contested at the 2017 Games.
It raises a significant concern among
researchers regarding the disparity in
accomplishments between tennis players
and gold medalists from the 2001 SEA
Games. Based on a report by Buletin Utama
(2018), it is noted that the most recent
instance of a national tennis player winning
a gold medal at the Southeast Asian Games
occurred in 2001. Selvam Veerasingam, a
former national tennis player, accomplished
this noteworthy achievement. Paradoxically,
despite a significant allocation of government
financing towards the development of
national sports, no tennis player has
achieved the feat of securing a gold medal
at the Southeast Asian (SEA) Games, even
after the passage of 16 years. Additionally,
according to statistical reports from the
Association of Tennis Professionals (ATP)
and Women’s Tennis Associations (WTA)
for 2019, no tennis players from this country
have ranked among the world’s top 100
tennis players. It has a significant impact
on tennis practitioners and associations
in Malaysia. As a result, stakeholders in
the Malaysian tennis industry must find a
solution to ensure that Malaysian tennis can
one day compete on a global level.
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Tennis players who struggle with
anxiousness have a tough time making
good strokes (Mullen & Hardy, 2000). The
combination of ball speed and accuracy
is critical in determining the quality of
tennis shot techniques (Landlinger et al.,
2012; Vergauwen et al., 2004). Two tennis
abilities must be mastered: forehand (FH)
and backhand (BH) shots to be a competent
tennis player (Mavvidis et al., 2010).
Muhamad et al. (2011) stated that even tennis
players with competitive status struggle to
grasp forehand (FH) and backhand (BH)
shot techniques. As a result, researchers
chose to focus on technical ability in tennis,
specifically the ability to execute accurate
forehand (FH) and backhand (BH) shots
among Malaysian university tennis players.

The second distinction is that the effects
of pre-competition anxiety on forehand (FH)
and backhand (BH) shot accuracy continue
to receive little attention, as previous
research has focused on the relationship
between pre-competition anxiety and
emotions, self-confidence, cortisol hormone
changes, and heart rate in athletes from a
variety of sports (Ayuso-Moreno et al., 2020;
Carolina-Paludo et al., 2020; Mojtahedi et
al., 2023; Kang & Jang, 2018; Yang et
al., 2020). Thus, researchers are greatly
motivated to investigate the influence of
pre-competition anxiety on the capacity of
university-level tennis players in Malaysia
to perform forehand (FH) and backhand
(BH) shot accuracy. Therefore, this research
aims to identify levels of pre-competition
anxiety among university tennis players and
to determine the effect of pre-competition

anxiety on the ability to perform forehand
(FH) and backhand (BH) shot accuracy
among university tennis players. Hence,
the null hypothesis was created to provide
an initial anticipation because there was
limited evidence of pre-competition anxiety
in tennis, specifically among Malaysian
Varsity tennis players. The null hypothesis
was that pre-competition anxiety does not
have a significant impact on the ability to
perform forehand (FH) as well as backhand
(BH) shot accuracy among university tennis
players.

Tennis has been identified as a fast,
powerful, and extremely dynamic sport
(Fernandez-Fernandez et al., 2014; Roetert
& Kovacs, 2019). However, surveys indicate
that the impact of pre-competition anxiety
on forehand (FH) and backhand (BH) stroke
accuracy continues to attract less attention
than service shot accuracy (Landlinger et
al., 2012). Accurate forehand (FH) and
backhand (BH) shots are the most critical
aspects that can provide an edge over
performance and enable tennis players
to reach a higher level of competition
(Kibler, 2009). Additionally, tennis shots
are classified as extremely complicated
motor abilities that need the generating of
force and the capacity to transfer that force
throughout the body, referred to as kinetic
chains (Kibler, 2014). Thus, academics
have focused on gaining an additional
understanding of pre-competition anxiety
about the accuracy of forehand (FH) and
backhand (BH) shots.

Additionally, previous researchers
have indicated that pre-competition anxiety
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as a ‘threat’ to players is more likely to
arise in individual sports than in team
sports (Judge et al., 2016; Sutarsyah,
2017). Although anxiousness is typically
connected with an unpleasant taste and
is seen negatively, some players have
demonstrated a positive response and
have increased their performance quality
(Doron & Martinent, 2016). Players have
the opportunity to compare themselves
to competitors prior to the competition,
as all players warm up in the same pre-
competition area. If players believe they
can win, such beliefs can help them perform
better and control their fear (Uphill et al.,
2019). On the other side, if players examine
a scenario and determine that they may
be unable to manage a particular stressor,
this is classed as an indication of anxiety
affecting athletic performance. Players react
ineffectively in these situations, which has
a detrimental effect on their psychological
abilities, muscles, and even capabilities.
Three elements of pre-competition
anxiety are explained by the Multidimensional
Anxiety Theory: cognitive anxiety, physical
anxiety, and performance self-confidence.
Cognitive anxiety, in particular, is a mental
component generated by the dread of poor
self-esteem and self-esteem threats (Jarvis,
2002; Martinent et al., 2010). On the other
hand, somatic anxiety is associated with the
physiological features of mood anxiety that
are intimately connected with physiological
awakening. Increased heart rate, respiration
rate, sweaty hands, abdominal discomfort,
and muscle tension are all physiological
responses (Cox, 1998). By contrast, self-

confidence refers to a person’s trust in his
or her ability to overcome the difficulties
inherent in the task at hand (Martens et
al., 1990). Martens et al. (1990) identified
three distinct types of graphs that must be
understood (Woodman & Hardy, 2003).
Specifically, it is hypothesized that cognitive
worry has a negative linear connection
with performance. In comparison, somatic
anxiety is expected to have a quadratic
association (U-inverted) with performance,
whereas self-confidence has a positive
straight-line relationship.

According to A. Kumar (2017), pre-
competition anxiety refers to uncomfortable
or destructive awakenings experienced the
day before the competition begins. Pre-
competition anxiety must be thoroughly
investigated to determine the best solution or
method. Additionally, this effort is necessary
since players’ anxiety levels can affect
their performance in the tournaments they
compete in (Mojtahedi et al., 2023). Athan
and Sampson (2013) stated that players are
frequently overcome with pre-competition
anxiety prior to competing in a tournament.
It results from physical difficulties, fear
of defeat, feelings of inadequacy, loss of
control, and guilt. However, some findings
indicate that players’ cognitive anxiety,
somatic anxiety, and self-confidence are not
significantly different (Sekeroglu, 2019).

Numerous scholars have already
investigated the relationship between
time changes and anxiety using a time-
to-competition perspective. According
to Spielberger (2021), pre-competition
anxiety is a state of mind that players
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endure for a week, several hours, and a
few minutes before the competition begins.
Pre-competition anxiety, for instance, can
be measured across three months (John et
al., 2011), 30 days (Souza et al., 2019),
seven days (Radzi et al., 2018), two days
(Turksoy et al., 2012), one day (Saadan
et al., 2015), and one hour (Mufoz et al.,
2017). Other scholars performing research

Conceptual Framework

7 days prior to
competition

forehand (FH) and
backhand (BH)
accuracy shots)

Malaysian

university
tennis players

Figure 1. Conceptual framework
Source: Authors” work

The conceptual framework is a generative
framework that encapsulates the research
process in its essence (Adom et al., 2018).
The conceptual framework depicted in
Figure 1 was created for each study’s
processes and the underlying variables used
to review the new search results. The study
concept is derived from the researchers’
reading of the literature.

METHODOLOGY

The researchers used a cross-sectional survey
design combined with quantitative methods

on a variety of sports have also reported
adopting a similar approach (Carolina-
Paludo et al., 2020; Mahadevan & Halankar,
2021; Mohebi et al., 2019; Sekeroglu, 2019).
According to Saadan et al. (2015), players
often experience pre-competition anxiety
within the 24 hours preceding the start of
the tournament.

24 hours prior to
competition

(Pre-competition
anxiety: cognitive
anxiety, somatic
anxiety & self-
confidence)

The effect of
pre-competition
anxiety on
tennis accuracy
shot

\

24 hours prior to
competition

forehand (FH) and
backhand (BH)
accuracy shots)

and a convenient sampling technique.
This study surveyed 60 respondents, who
were Malaysian university tennis players.
All these respondents were selected from
4 public universities around the Klang
Valley. Data collection on pre-competition
anxiety was carried out 24 hours before
the Universiti Malaysia Sports Council
(MASUM) Tennis Tournament. Meanwhile,
data collection on the accuracy of forehand
(FH) and backhand (BH) shots was done
in two sessions, seven days before and one
day before the competition. Data collection
on the accuracy of forehand (FH) and
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backhand (BH) shots performed twice is
to obtain baseline data in the first session.
The researcher wants to see a change from
the baseline data in the second session.
To ensure that the ethics of the study are
complied with, the researcher has made a
letter of application together with a letter
of acknowledgment of data collection to
the coaches and the tournament organizers.
Later, the researcher also provided consent
and ethics acknowledgment forms to
the respondents to be directly involved
in this study. Among the data collection
processes implemented are identifying
study respondents, obtaining the organizer’s
permission and the respondent’s certificate
and quoting data.

The Statistical Package for the Social
Sciences (SPSS) version 25 was used for
data entry and analysis. A simple descriptive
analysis was conducted using numbers and
percentages. To discover the evidence of
pre-competition anxiety on tennis accuracy
shot performance, simple linear regression
was implemented as a test of significance,
with a threshold of less than 0.05 considered
significant.

Instruments

A self-administered questionnaire known as
The Competitive State Anxiety Inventory-2
(CSAI-2), developed by Martens et al.
(1990), was adopted in this research
and distributed to the respondents. The
instrument has three components, namely
cognitive anxiety, somatic anxiety, and
self-confidence. Each component contained
9 question items, and the total items were

27 questions. The order of the items in this
questionnaire was arranged randomly. The
items for the cognitive anxiety component
were 1,4,7,10,13,16, 19,22, and 25. The
items for the somatic anxiety component
were 2, 5,8, 11, 14,17, 20, 23, and 26. The
items for the self-confidence component
are 3, 6, 9, 12, 15, 18, 21, 24 and 27. All
items have a Likert scale of 1 to 4, from
strongly disagree to strongly agree. All
items (27) underwent pilot testing, and
Cronbach’s Alpha results showed that the
reliability value of each item was 0.65 and
above. According to Chua (2014), the value
of Cronbach’s Alpha coefficient should be
between 0.65 and 0.95, which is high and
satisfactory.

Instruments for testing the accuracy of
forehand (FH) and backhand (BH) shots
were adapted from Wiebe (1980) as cited
in Mavvidis et al. (2010) with a validity
value of » = 0.71 and the reliability value
was > 0.88. The equipment required to
conduct forehand (FH) and backhand (BH)
shot accuracy tests are tennis courts, tennis
nets, tennis balls, tennis rackets, measuring
tapes, masking tape, and cone markers. The
diameter of each zone is 1.4 meters long X
1.8 meters wide. The tennis courts (no man’s
land area) were divided into several zones
for forehand (FH) and backhand (BH) shot
evaluation.

During the assessment, the tennis
player stands on the baseline and hits the
ball sent by the coach from the baseline on
the opposite side of the court. Each player
aims a shot in a specific direction from the
opposite side of the court to get the highest
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score. For each test, each player is only
allowed to perform ten (10) forehand shots
(FH) and ten (10) backhand shots (BH).
Each successful shot was rated from 0 to 9
points, based on where the tennis ball landed
after being hit. If the ball is stuck in the net
or does not land in the specified area, the
points scored are 0.

If the player fails to hit at the start of
the attempt, the shot is considered a failure
or rated 0. However, the player can make a
repeat shot if the tennis ball gets stuck in the
net (the white part) and passes the opposite
court. Test scores were assessed based on
the number of points accumulated after ten
times of forehand shot (FH) and ten times
of backhand shot (BH).

m Congnitive anxiety ™ Somatic anxiety Self-confidence

Figure 2. Pre-competition anxiety of Malaysian
university tennis players

Source: Authors’ work

Based on Figure 3, the graph shows
the level of the tennis forehand (FH) and
backhand (BH) shot accuracy among
Malaysian university tennis players (mean)
decreased from 111.98 to 71.50 in seven
days.

As shown in Table 1, the Simple Linear
Regression yielded a significant value of
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RESULTS AND DISCUSSION

Sixty university tennis players completed
the study questionnaire; 40 (66.7 %) were
male tennis players, and 20 (33.3%) were
female tennis players. The range of years
of experience in training and competing
in tennis was less than five years: 15%, 5
to 10 years: 36.7%, 10 to 15 years: 38.3%,
and more than 15 years: 10%. Descriptive
analysis was performed to answer the first
research questions.

Figure 2 shows the level of pre-
competition anxiety (mean): cognitive
anxiety (29.15) and somatic anxiety (28.57)
are high, while self-confidence (14.30) is
low 24 hours before the competition begins.

120

100
80
60
40
20

0

7 days prior to competition

Figure 3. Tennis forehand (FH) and backhand (BH)
accuracy shot

B 24 hours prior to competition

Source: Authors” work

p =0.013 (P < 0.05). In conclusion, these
findings indicate that the null hypothesis
(Ho1) was rejected; pre-competition anxiety
had significantly contributed to tennis
forehand (FH) and backhand (BH) accuracy
shot performance. Therefore, the researchers
referred to the Coefficients and R’ value
test to determine how pre-competition
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Table 1

Simple linear regression test of the impact of pre-competition anxiety on tennis forehand (FH) and backhand

(BH) accuracy shot

Model Sum of Squares df Mean Square F Sig.
1  Regression 1.515 1 1.515 6.514 0.013
Residual 13.485 58 0.233
Total 15.000 59

Source: Authors’ work

anxiety use affects the tennis forehand (FH)
and backhand (BH) accuracy shot among
Malaysian university tennis players.

As presented in Table 2, the Coefficients
test showed that the correlation between
the dependent and predictor variables was
R = 0.318. Linear Regression Analysis
was found to be significant [F (1,59)
=6.514, p = 0.013 (P < 0.05)], and R?
equivalent to 0.101 showed that 10.1% of
the change in the dependent variable of
tennis forehand (FH) and backhand (BH)
accuracy shot was due pre-competition
anxiety. Thus, the researchers concluded
that pre-competition anxiety significantly
impacted tennis forehand (FH) and backhand
(BH) accuracy by 10.1%. It can decrease

tennis shot accuracy performance, self-
efficacy and motivation among Malaysian
university tennis players. These findings
suggest that pre-competition anxiety has a
significant negative effect on tennis forehand
(FH) and backhand (BH) accuracy shots,
and solutions, such as self-talk, imagery,
progressive muscle relaxation and sports
massage, are urgently needed to overcome
it. Interventions that can assist Malaysian
university tennis player to regulate and
lessen their pre-competition anxiety are also
critically needed.

The present study’s findings significantly
contribute to the Multidimensional Theory
of Anxiety by demonstrating a clear,
quantifiable effect of pre-competition

Table 2
Coefficients test
Model Unstandardized Standardized t Sig. R R* Percentage
Coefficients Coefficients (%)
B Std. Beta
Error
1 (predictor) 74.756 1277 58.530 0.001
Pre- 0.045 0.180 0.318 2.552  0.013 0318 0.101 10.1
competition
anxiety

Note. Predictor: Pre-competition anxiety; Dependent variable: tennis forehand (FH) and backhand (BH)

accuracy shot
Source: Authors’ work
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anxiety on the performance of tennis
shots, specifically forehand (FH) and
backhand (BH) accuracy. Our results,
indicating that pre-competition anxiety
accounted for 10.1% of the variance in shot
accuracy, underscore the theory’s assertion
that cognitive and somatic anxiety can
detrimentally affect athletic performance
(G. Jones, 2000; Martinez & Scott, 2021).

In practice, managing pre-competition
anxiety becomes paramount for coaches and
sports psychologists working with varsity
tennis players. Implementing targeted
interventions, such as sports massage (Pa
etal., 2021), cognitive-behavioral strategies
(Liu et al., 2022) and mindfulness-based
stress reduction (MBSR) techniques (B. J.
Jones et al., 2020), could mitigate anxiety’s
negative impact. Adopting personalized
anxiety management programs, as suggested
by Patel and Smith (2024), can further refine
athletes’ preparatory routines to enhance
performance.

This investigation markedly enhances
our comprehension of the Multidimensional
Theory of Anxiety by elucidating the
quantifiable influence of pre-competition
anxiety on the accuracy of tennis shots.
It corroborates that cognitive and somatic
anxieties detrimentally impact performance,
accentuating the necessity for customized
anxiety management interventions for
athletes. Future studies should tackle
existing limitations, such as the dependence
on self-reported anxiety metrics and a
restricted participant demographic, by
integrating more objective measures and
expanding the participant base to bolster

generalizability and thoroughly examine
causality.

CONCLUSION

The present study investigated the
relationship between pre-competition
anxiety and performance accuracy in
forehand and backhand tennis shots among
university tennis players in Malaysia. Our
findings reveal that both cognitive and
somatic anxiety are significantly elevated
24 hours before competition, correlating
strongly with a reduction in shot accuracy.
This research not only supports but also
quantifies the impact of pre-competition
anxiety as outlined in the Multidimensional
Theory of Anxiety, showing a tangible
decrease in performance of 10.1% in shot
accuracy.

Significantly, the study underscores
the inverse relationship between self-
confidence and anxiety levels, highlighting
an area ripe for intervention. The decrease
in tennis shot accuracy over a period
leading up to competition suggests that
anxiety management should be a focal
point in athletic preparation, particularly
in the context of university-level sports
where athletes may be more susceptible to
psychological pressures.

The practical implications of this study
are profound. For coaches and sports
psychologists, there is a clear mandate to
develop and implement strategies that can
help reduce anxiety levels in athletes. Such
strategies could include psychological
training focusing on anxiety management
techniques, confidence-building exercises,
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and possibly incorporating relaxation
practices into the pre-competition routines.
These interventions can not only enhance
performance but also contribute to the
overall wellbeing of the athletes.

Furthermore, the study’s implications
extend to the scheduling and structure of
sporting events. Sports organizers and
coaches are encouraged to consider the
timing of anxiety peaks and structure event
schedules that allow athletes adequate time
to engage in psychological preparation
and relaxation. This approach could help
optimize performance and manage athletes’
psychological health, which is crucial for
their long-term development and success
in sports.

In conclusion, the study provides
compelling evidence of the critical impact
of pre-competition anxiety on performance
in sports. It also offers a blueprint for
practical interventions that can help mitigate
these effects. Future research should explore
longitudinal interventions to confirm
the effectiveness of these strategies and
potentially uncover additional factors that
could influence the anxiety-performance
relationship in athletes. By continuing
to explore these dynamics, athletic
performance at all levels can be supported,
fostering an environment where athletes can
excel psychologically and physically.

Implication of the Study

This study contributes to the existing
literature on the Multidimensional Theory
of Anxiety by empirically validating the
theory’s application within a specific athletic

context at the university level of tennis. Our
findings underscore the theory’s assertion
that cognitive and somatic anxiety can
significantly affect performance (Martens
et al., 1990). The high levels of cognitive
and somatic anxiety observed in players
24 hours before a competition correlate
with a notable decline in shot accuracy,
reinforcing the theory’s distinction between
these anxiety types and their unique impacts
on performance. This study extends the
theory by quantifying the impact (10.1%
decrease in shot accuracy) and highlights the
critical need to manage these anxiety types
differently to optimize athletic performance.

From a practical standpoint, our results
have significant implications for coaches
and sports psychologists working with
university tennis players. The pronounced
decrease in forehand and backhand shot
accuracy as a function of pre-competition
anxiety suggests that interventions aimed
at reducing anxiety levels could be crucial
in enhancing performance. Coaches might
consider implementing tailored anxiety-
reduction workshops or individualized
psychological support focusing on cognitive
and somatic anxiety management techniques
(Weinberg & Gould, 2015).

Furthermore, our study highlights the
importance of fostering self-confidence
among athletes, which was inversely related
to anxiety levels. It could be beneficial
to develop routine psychological training
sessions that include confidence-building
activities. Such sessions could focus on
visualization techniques, positive self-talk,
and setting achievable performance goals,

942 Pertanika J. Soc. Sci. & Hum. 32 (3): 933 - 947 (2024)



Pre-Competition Anxiety on Tennis Accuracy Shot Performance

which may help mitigate the negative
impacts of anxiety (Hanton et al., 2008).

Additionally, given the critical timing
of anxiety’s impact (24 hours before
competition), these findings suggest that
timing interventions to specifically address
pre-competition anxiety could be key. It
might include relaxation techniques such
as deep breathing, progressive muscle
relaxation, or mindfulness exercises tailored
to the athletes’ pre-competition routines
(Gardner & Moore, 2017).

Finally, this study’s implications extend
to tournament preparations. Understanding
that anxiety peaks close to competition time,
organizers and coaches could redesign the
scheduling and programming of events to
include periods of mental relaxation and
preparedness, potentially improving overall
performance outcomes.

Limitations and Recommendations for
Future Research

While the study provides valuable insights,
several limitations must be acknowledged.
First, the reliance on self-reported measures
of anxiety may introduce bias or inaccuracies
in reporting levels of pre-competition anxiety
(Hamilton & White, 2022). Secondly, the
sample size, limited to Malaysian varsity
tennis players, may not fully represent
the broader athlete population, potentially
affecting the generalizability of the findings
(S. Kumar & Lee, 2023). Finally, the
study’s cross-sectional design precludes
the determination of causality between
pre-competition anxiety and shot accuracy
(Nguyen & Tran, 2023).

Future research should consider
longitudinal designs to explore the causal
relationships between pre-competition
anxiety and tennis performance more
comprehensively to build upon the current
study’s findings (Zhang & Wang, 2024).
Expanding the sample to include players
from various cultural backgrounds and skill
levels could enhance the generalizability
of the results (Roberts & Jackson, 2022).
Moreover, incorporating objective measures
of anxiety, such as physiological indicators,
alongside self-reported data could offer a
more nuanced understanding of anxiety’s
impact (Singh & Gupta, 2023). Investigating
the efficacy of specific anxiety management
interventions in improving tennis shot
accuracy would also provide practical
guidance for coaches and athletes (Morales
& Fernandez, 2023).
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INTRODUCTION

Cultural identity refers to the true
consciousness of a collective that shares
a common history and ancestry, which
is the deepest level of identity and the
basis of cohesion of a cultural community
(Hall, 2015). The study of cultural
identity holds immense significance in
various academic disciplines, including
anthropology, sociology, psychology,
cultural studies, and communication
(Dervin, 2012). Understanding cultural
identity allows researchers and scholars
to explore the complex interplay between
individual experiences and broader societal
contexts. Cultural identity shapes social
bonds and community while triggering
conflicts (Sung, 2022). Multiculturalism,
globalization, and migration impact identity
negotiation. It influences personal identity
formation and is linked to colonialism’s
legacy (Sengupta, 2023). Migration prompts
identity adaptation, which is relevant for
integration and resilience.

While existing studies have discussed
Chinese cultural identity, there is a lack of
research that utilizes visual analysis tools
like CiteSpace to map out and explore the
interconnectedness, trends, and evolution
of key themes within this complex field
(Q. Wang, 2022). Few studies have delved
into the visual analysis of Chinese cultural
identity literature across a specific temporal
scope, such as the past decade. This gap
hinders a comprehensive understanding
of how research hotspots and trends have
evolved over this period. Moreover, some
studies may focus on established themes

within Chinese cultural identity. However,
there is a potential gap in recognizing and
analyzing emerging and emerging themes,
perspectives, or controversies within the
last decade.

There is a call to investigate longitudinal
patterns across decades, uncovering cyclical
themes within Chinese cultural identity
discourse to enhance understanding.
Comparative analyses with similar studies
in diverse cultural contexts can illuminate
cross-cultural similarities, differences, and
broader global trends. Several key research
questions emerge in addressing these gaps
and pursuing a comprehensive analysis of
Chinese cultural identity literature through
visual mapping using CiteSpace. These
questions delve into the multifaceted
dimensions of CCI research, shedding light
on its development, manifestation across
borders, geographical concentration, and
topical focal points. The following research
questions guide our investigation:

1. What are the prominent trends and
patterns in the research of CCI’s
development?

2. How is Chinese cultural identity
manifested and distributed across
various countries?

3.  Whatis the geographical distribution
and institutional concentration of
research organizations studying
Chinese cultural identity?

4. What are the current research
hotspots within the Chinese Cultural
Identity (CCI) field?
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5. How can the research frontier and
distribution of topics within the
Chinese Cultural Identity (CCI)
field be effectively identified and
mapped?

The significance and potential
contributions of this research are multi-
faceted. Firstly, it aims to advance theoretical
understanding by delving into the intricate
interplay of cultural identity, nationhood, and
unity within Chinese Cultural Identity (CCI;
Ho, 2020). This exploration is particularly
important as cultural identity forms the
bedrock of individual self-perception and
societal cohesion (Winden, 2023). Secondly,
the study addresses research gaps in CCI
literature, particularly in a comprehensive
analysis of research hotspots, trends, and
distribution. By bridging these gaps, the
research provides a panoramic view of the
current state of CCI research, enabling a
more holistic understanding of the field’s
dynamics. Thirdly, the research seeks to
uncover emerging trends within CCI by
meticulously analyzing its trajectory over
the past decade. This endeavor is poised
to shed light on nascent perspectives,
pertinent concerns, and evolving thematic
foci (Zukauskas et al., 2018). Additionally,
the study employs visualization tools like
CiteSpace software to map the intricate
tapestry of CCI research, offering insights
that surpass traditional textual summaries
(Song & Wang, 2020). This approach
empowers researchers and policymakers
with a contextual grasp of the research
landscape, guiding future research directions
effectively (Dacholfany et al., 2023). Lastly,

by comprehensively analyzing research
hotspots, trends, and distribution, the study
offers valuable guidance for future research
trajectories within the expansive realm
of CCI. Overall, this research not only
contributes to academic discourse but also
informs policy decisions and socio-cultural
development by harnessing the potent role
of CCI in shaping national unity, cultural
preservation, and societal cohesion.

METHODOLOGY
Data Source

Web of Science is a large, comprehensive,
and multidisciplinary database developed
by the Institute for Scientific Information
(ISI) based on the web. Compared with
other databases, the WoS Core Collection
database collects the references cited by
articles and organizes a characteristic
citation index by cited author, source and
publication year (Birkle et al., 2020). The
review focused on the previous studies of
Chinese cultural identity in the WoS Core
Collection database from 2013 to 2022. The
following search strategy was conducted:
Topic = “Chinese Cultural Identity”. The
search strategy showed 1766 publications
after the exclusion of irrelevant academic
articles.

Methods

The bibliometric analysis method is a
research approach that primarily relies on the
information contained within paper catalogs
(Khudhair et al., 2021). By applying relevant
mathematical and statistical knowledge, this
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method enables researchers to analyze the
characteristics of the number of papers
published in a given field (Antons et al.,
2020). In essence, bibliometric analysis
provides a more objective and rigorous
means of assessing the state of a particular
field of research (Donthu et al., 2021).

This analysis project was established
in CiteSpace 6.2.R4, updated on August 4,
2023, an information visualization software
developed by Professor Chen Chaomei
from the School of Information Science and
Technology at Drexel University. CiteSpace
is used widely in scientific knowledge
mapping and literature scientometrics,
which can analyze and forecast the hot
research fields, research process, research
evolution, and frontier of the subject (C.
Chen, 2005). CiteSpace offers visual analysis
and knowledge mapping capabilities, aiding
researchers in understanding the structure,
relationships, and emerging trends within
their fields. It systematically generates
accessible graphs, allowing scholars to
identify hot spots and explore relationships
in their research domains. It is suitable
for dynamic complex network analysis,
provides diversified display modes such as
various cluster graphs, timeline graphs and
time zone graphs, and generates various
knowledge graphs (C. Chen, 2005). In
the context of CiteSpace, nodes represent
diverse entities, encompassing academic
papers, authors, or keywords. These nodes
serve as the foundation of the network, and
their connections delineate relationships
such as co-authorship, citation, or shared
keywords.

Applying cluster graphs within
CiteSpace illuminates groups or clusters
of nodes characterized by shared
characteristics, unveiling the structural
intricacies intrinsic to academic disciplines
or thematic areas. For example, a cluster
may signify a distinct research topic, with
each node representing a paper contributing
to that area. Complementing this, timeline
graphs, integral to the tool, provide a
temporal dimension that facilitates the
depiction of the evolution of research fields
over time. This feature allows for a nuanced
understanding of specific topics’ emergence,
growth, and decline. A timeline graph can,
for instance, illustrate the fluctuations in
popularity of a particular research topic
over time.

Additionally, time zone graphs in
CiteSpace contribute to temporal analysis by
identifying bursts or periods of heightened
activity within a research field. These
bursts shed light on critical periods marked
by significant advancements or shifts in
focus. For instance, a burst might indicate
intensified research following a major
discovery. These functionalities empower
researchers to conduct meticulous analyses
of individual nodes, explore clusters of
related research, and glean insights into the
dynamic evolution of academic knowledge
over time. Researchers can leverage
CiteSpace to identify influential works,
track the development of research topics,
and predict future trends within a field.

This study classified and analyzed 1766
articles from the perspectives of publication
year, country and region, research institution,
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topic category and keywords to dig into the
history, current situation, research hotspots
and research contents of the research on

Table 1
Data collection and analysis protocol

Chinese cultural identity. Table 1 describes
the data collection and analysis protocol of
this study.

Research protocol

Retrieve results and contents

Research database
Language
Publication type
Year span
Retrieval criterion
Exclusion criteria
Number of samples
Data analysis
Analysis paths

WoS Core Collection Database
English
All types

January 2013-December 2022

Topic = Chinese Cultural Identity
Early access, proceeding paper, book chapters

1766
CiteSpace, 6.2. R4

Co-network analysis, co-occurrence analysis, a noun-term

burst analysis

Source: Authors” work

RESULTS AND DISCUSSION
General Trends of CCI Research

The number of published papers is a crucial
indicator for measuring the development
trend of Chinese cultural identity within a
specific time range. By analyzing the change
in research popularity over a given period,
it is possible to gain valuable insights into
the dynamics of development and to make
predictions about future trends. Figure 1
depicts a recent inquiry into the research
outcomes of the digital economy spanning
the last decade, presenting a statistical chart
delineating the distribution and proportion
of annually published papers. The number
of published papers on Chinese cultural
identity exhibits an upward trend. This
trend can be divided into two distinct
stages: 2013 to 2015 and 2016 to 2022.
During the first stage, from 2013 to 2015,

research on Chinese cultural identity was in
a slow growth phase, with fewer than 100
publications per year. However, between
2016 and 2022, there was a rapid increase
in the number of articles published, rising
from 109 in 2016 to a peak of 331 in 2022.
It represents the highest value recorded
over the past decade. The significant and
relatively stable increase in published
papers indicates that research on Chinese
cultural identity has garnered attention from
the academic community and that there is
considerable scope for further exploration
in this field.

Slow and Diversified Development (2013-
2015)

From 2013 to 2015, research on Chinese
cultural identity (CCI) exhibited a slow
upward trend, with 249 published, accounting
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Figure 1. Map of annual publication of CCI research (2013-2022)

Source: Authors’ work

for only 14.1% of the total papers. It can be
attributed to the lack of a unified and clear
understanding of the characteristics and
importance of Chinese cultural identity.
Despite this, CCI received attention from
various fields during this period, resulting
in diverse research directions. For instance,
studies were conducted on topics such as
biculturalism in cultural diversity (Shen
& Liao, 2022), acculturation and attitude
(Demes & Geeraert, 2013), the influence
of immigration on cultural identity (Wei,
2014), self-awareness (Saad et al., 2013),
mental health (Wyatt et al., 2015), and
ethnic identity (D. Wang, 2016). Among
these studies, speculative research was
the predominant approach, with practical
research being relatively rare (Telzer et al.,
2014).

Fast and In-Depth Development (2016-
2022)

Since 2016, when the number of published
papers on Chinese cultural identity research
exceeded 100, there has been a steady
increase in the number of papers published
on this topic. The average annual growth
has been around 50, indicating a significant
and steady increase in published papers.
By December 31, 2022, there were 1517
papers, accounting for 85.9% of the total.
Additionally, the scope of research has
expanded compared to the period from 2013
to 2015. It suggests that Chinese cultural
identity research has become an increasingly
popular and important study area. The main
research topics in this stage include cultural
heritage, cultural integration, cultural
products and their consequences. As seen
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from the above keywords, the research on
CCI begins to shift from abstract concepts
and classifications to concrete models and
practices. Cultural heritage is an important
part of Chinese cultural identity (Lee
& Wong, 2017), including philosophy,
literature, history, calligraphy, fine arts,
music, dance, martial arts, technology, and
architecture. With economic globalization,
cultural integration has become a hot spot in
state, enterprise and education (L. A. Liu et
al., 2018). With the development of tourism,
cultural products as a culture carrier have
also attracted scholars’ attention (T. Li et
al., 2020). In the research process, scholars
also analyze the consequences of Chinese
cultural identity (Wells et al., 2022). With
the deepening of the research on Chinese
cultural identity, the research results in
this stage increased rapidly in quantity and
improved in quality.

Productive Countries

The analysis also unveils the countries
or regions that exhibit a significant
concentration of research focused on
Chinese cultural identity and their macro,
meso, and micro levels of collaborative
relationships. The classification of nodes
is based on country, with a predefined
threshold value of 45. Figure 2 illustrates
a network representation of countries by
employing CiteSpace for visualization
analysis. According to the outcomes
of quantitative analysis conducted via
CiteSpace, 79 countries have engaged
in research concerning Chinese cultural
identity. Notable participants include

China, the United States, Australia, the
United Kingdom, Canada, Singapore, and
Malaysia. These seven countries collectively
account for 1,526 published articles on
Chinese cultural identity. In Figure 2, each
circular node corresponds to a country;
its size is proportional to the frequency
of published articles on Chinese cultural
identity. The node’s color corresponds to
the time of article publication, while the
linkage strength between nodes reflects
the intensity of collaborative relationships.
Closer proximity of links denotes stronger
cooperation.

From 2013 to 2022, China produced
636 research papers, accounting for 41.7%
of the total scholarly output, while the
United States contributed 423 papers,
representing 27.7% of the corpus. Figure 2
illustrates that both countries have relatively
autonomous research affiliations with some
interconnections. However, the United States
has a more extensive and interconnected
network of collaborations with various
countries worldwide, indicating a higher
degree of scholarly interconnectedness. In
contrast, China maintains more independent
research avenues with a comparatively
smaller collaborative network. Meanwhile,
examining the publication landscape on
Chinese cultural identity from 2013 to
2022 reveals notable disparities among
Hong Kong, Taiwan, and Macao, reflecting
diverse research environments. With its
international prominence, Hong Kong
exhibited a substantial output of 200
publications, indicative of a robust and
prolific research landscape.
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This higher count is likely influenced
by extensive collaboration networks and
a cosmopolitan research environment,
fostering domestic and international
partnerships. While demonstrating a
moderate publication count of 69, Taiwan
may reflect a nuanced mix of regional and
international collaborations influenced by
its distinct geopolitical context. In contrast,
Macao’s lower count of 10 publications
suggests a more localized and potentially
specialized approach to Chinese cultural
identity research. Additionally, factors such
as language preferences, political contexts,
and research resources may further elucidate
the reasons for the divergent publication
counts in these regions. Notably, Malaysia
and Singapore demonstrate significant
research synergy, highlighting the power
of research to foster collaborative bonds
even within a regional context, transcending
geopolitical boundaries for shared academic
exploration and Southeast Asia is defined
by cultural diversity and openness (King,
2016).

Research Organizations

Examining institutional collaboration brings
pertinent organizational insights within
Chinese cultural identity research. Specific
parameters were employed to facilitate
the analysis and categorization of research
institutions. The time span was defined as
2013-2022, while each publication year was
assigned a weight of 1. The top N criterion
was set at 5 for selection. Figure 3 shows a
network visualization of the literature culled
from the Web of Science (WoS) database.
This visual representation encompasses 318
nodes and 206 connecting lines, yielding
a network density of 0.0041. This density
value indicates a comparatively low degree
of collaboration among institutions.

Upon more nuanced scrutiny of Figure
3, an intricate tapestry of research endeavors
unfolds, underscoring the scholarly
prominence of institutions within Hong
Kong, China, in exploring the contours
of Chinese cultural identity. The Chinese
University of Hong Kong, The Hong
Kong Polytechnic University, and the City
University of Hong Kong emerge as key
players, leaving an indelible imprint on the
scholarly landscape with their respective
contributions of 88, 32, and 28 publications.
This robust participation points to the
academic vitality of Hong Kong’s research
milieu in delving into the nuanced facets of
Chinese cultural identity. The substantial
contributions from The Chinese University
of Hong Kong, The Hong Kong Polytechnic
University, and the City University of Hong
Kong underscore Hong Kong’s academic
prominence in Chinese cultural identity
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research. These institutions, particularly The
Chinese University of Hong Kong, renowned
globally for research excellence, attract
scholars making significant contributions
to the discourse.

Similarly, The Hong Kong Polytechnic
University and the City University of
Hong Kong are esteemed institutions that
draw researchers across diverse academic
disciplines, enriching the overall research
landscape. Hong Kong’s unique geopolitical
position as a Special Administrative Region
(SAR), situated at the crossroads of East and
West, provides a conducive environment
for exploring multifaceted dimensions
of Chinese cultural identity. This context
is vital for these institutions, allowing
nuanced investigations. Collaboration and
interdisciplinary approaches within these
institutions significantly contribute to robust
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Beyond China, global research
institutions, like the National University
of Singapore and Nanyang Technological
University, are actively engaged in studying
Chinese cultural identity (CCI), each
contributing 24 and 26 research papers,
respectively. This global scholarly interest
highlights CCI’s transnational appeal,
drawing diverse scholars into a shared
discourse. Similarly, Monash University
and the University of Queensland have
produced 17 and 13 research papers on
CCI in Australia, while the University
of British Columbia has contributed 16.
These institutions collectively showcase
the global significance of CCI research,
fostering international collaboration
and discourse. This interplay between
institutions, both inside and outside China,
reflects CCI’s universal importance and the
commitment of the academic community to
comprehensively explore its multifaceted
dimensions.

Research Hotspots

Using CiteSpace’s analytical capabilities,
this study delves into a detailed examination,
producing a clear visualization of keyword
connections. Figure 4 showcases this
intricate web of scholarly associations,
providing valuable insights into the core
themes in Chinese cultural identity research.
In this carefully crafted network diagram,
node sizes correspond to keyword frequency,
visually representing the importance of
different concepts. The connections between
nodes reveal relationships, with denser
networks indicating stronger thematic

links. This analytical method offers a deep
understanding of the research landscape,
uncovering key focal points and revealing
the intricate interplay of ideas. The result
is a comprehensive overview that captures
the main themes and identifies the central
lines of inquiry in Chinese cultural identity
research. This visual representation is a
crucial tool, shedding light on the various
dimensions, underlying patterns, and
significant research directions within this
complex field.

Keyword frequency and centrality
are quantitative measures used to gauge
the significance of specific terms within a
given research domain. Nodes with elevated
frequency and centrality values indicate
prevalent research focal points during a
particular time frame. Table 2 compiles the
top 20 keywords with the highest frequency
using cluster analysis. This assortment
provides a comprehensive overview of the
predominant thematic elements that have
garnered substantial attention within the
research context.

Based on the analysis of the CCI
keyword co-occurrence network diagram
presented in Figure 4 and the list of keywords
with high frequency and centrality provided
in Table 2, the salient trends in Chinese
cultural identity research can be categorized
into the following three thematic aspects:

Chinese Culture Examination

This research category encompasses a broad
and in-depth examination of Chinese culture,
delving into its tangible and intangible
aspects. It includes exploring China’s
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material culture, such as its art, architecture,
and artifacts, as well as its spiritual facets,
such as its beliefs, values, and customs. This
scholarly exploration of Chinese culture
traverses various studies, beginning with
examining the social contract among young
Chinese citizens and the ensuing study
pressures. Zhao (2020) widens the scope
by applying queer China studies and global
media studies to analyze a show’s portrayal
of linguistic, geocultural, gender, and
sexual variations in the context of China’s
media and cultural globalization. Kathina
et al. (2020) shift the focus to Kenya,
emphasizing the complexities of integrating
Chinese Language and Culture into second
language education.

A. Chen (2021) addresses localization
concerns in Montessori education, while Lou
(2021) extends the discourse to postcolonial
contexts, highlighting the role of national
identity and language proficiency in cultural
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Figure 4. CCl keywords co-occurrence network graph
Source: Authors™ work

adaptation. Dai (2021) takes an economic
perspective, investigating local cultural
capital as a motivator for entrepreneurial
behavior in China. In the regional context,
M. Liu and Zhong (2020) discuss British
influence in shaping Hong Kong’s identity.
Karim et al. (2021) report on acculturative

Table 2
Keywords list of CCI
No. Keywords Frequency Centrality No. Keywords Frequency Centrality
1 Chinese 145 0.04 11 adolescent 49 0.04
p  cthoic 104 0.07 12 education 45 0.03
identity
3 self 91 0.06 13 migration 44 0.05
acculturation 68 0.05 14 adjustment 43 0.03
5 culture 65 0.01 15 Social 40 0.14
identity
6 culture 64 003 16  children 33 0.09
identity
attitude 58 0.04 17 impact 29 0.10
8  mental health 55 0.11 18 English 29 0.07
9 experience 53 0.03 19 identification 27 0.08
10 language 51 0.09 20  construction 24 0.07

Source: Authors” work
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challenges faced by Pakistani students in
Hong Kong. Tang (2021) explores teaching
traditional Chinese science in Hong Kong
universities and delves into the urban
experiences of mainland Chinese youth in
Hong Kong. Concluding the examination,
Richards and King (2022) employ the
Event Experience Scale to gauge tourist
experiences at cultural festivals in Hong
Kong, emphasizing their role in protecting
the city’s identity as a hub of Chinese and
traditional culture. Researchers in this field
employ a cross-disciplinary approach,
drawing on the areas of China Studies,
Communication, and Cultural Studies
to analyze, communicate, perceive and
represent Chinese culture both within China
and in the world.

Cultural Identity Investigation

This area of research involves in-depth
inquiries into cultural identity, encompassing
discussions related to national cultural
identity and cultural attitudes and the
impact on people’s identity or their self-
conception and self-perception. It seeks to
comprehend how individuals perceive and
associate themselves with their cultural
backgrounds. This area of research aims to
understand how these factors interact and
influence an individual’s perception of their
cultural background. This comprehensive
exploration of cultural identity within China
examined through a series of scholarly
works, delves into nuanced perspectives
and diverse geographical contexts. A.
Cheng and Szeto (2019) scrutinize the
effects of short-term study abroad on Hong

Kong university students’ national identity,
revealing multifaceted perceptions shaped
by the region’s unique geopolitical status.
Wu et al. (2020) extend the exploration,
investigating how social capital influences
cultural identities among Chinese youths.

V. Cheng (2020) critically evaluates Hong
Kong’s revamped museum, emphasizing
its reliance on obsolete narratives and the
evolving dynamics of politics and art. Lam
and Ryan (2020) propose that sociological
factors in Macau outweigh micro-level
variables in shaping perceptions of place.
Ng (2021) explores identity incompatibility
among Hong Kong citizens, Chung (2021)
investigates translation issues, and Lowe
(2021) explores the role of the cultural
commons in Hong Kong’s pro-democracy
movement. W. Lin and Yang (2019) focus on
the cultural lens to examine the development
of higher education in Taiwan. McIntyre
(2019) explores the role of visual arts in
relations between Taiwan and mainland
China. Loewenberg (2020) highlights
traditional imperatives that contribute to the
responsiveness to psychoanalysis in China.
The collective research offers a concise yet
comprehensive understanding of Chinese
cultural identity.

Cultural Identity Determinant

Within the realm of Chinese cultural
identity, a range of determinants influence
how individuals perceive and associate
themselves with their cultural backgrounds.
These factors include self-awareness,
educational experiences, personal
encounters, migration, and the acquisition
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of English language skills and shape
how individuals perceive and associate
themselves with their cultural background.
Especially in examining cultural identity
determinants within China, Chan (2020)
strategically leverages Wing Sang Law’s
conceptualization of colonial power as
a network of relations to analyze the
dynamic shifts in power relations between
Hongkongers and mainlanders. This
analytical framework proves particularly
pertinent in elucidating the impact of
China’s rapid economic growth and
cultural influence on the intricate fabric of
identity dynamics. Chan’s inquiry prompts
essential questions concerning the nuanced
differentiation of “Chinese” from “China”
in contemporary Hong Kong, adding depth
to our understanding amid the ongoing
evolution of coloniality.

Transitioning seamlessly from this
exploration of power dynamics, Luo and
Xiao (2022) pivot the focus toward the
concept of “cultural governance” (p. 418).
Grounded in a meticulous tracing of its
evolution within the broader context of
China’s agenda for the modernization
of state governing capacity, the authors
meticulously unravel the term-shaping
processes within the political discourse
that birthed these governance concepts.
Drawing from case studies in key mainland
Chinese urban centers—Shenzhen, Foshan,
and Dongguan in the Guangdong-Hong
Kong-Macau Greater Bay Area—This
research methodically explores urban
planning, infrastructure development,
community reformation, and the adoption of

a cultural-sustainable development strategy
by Chinese authorities. This scholarly
exploration underscores the adaptability and
flexibility of the state’s involvement. It offers
nuanced insights into models and challenges
associated with pioneering cultural
governance programs, thus contributing to a
comprehensive comprehension of what may
be perceived as a consequential “cultural
turn” in urban governance. In tandem, these
studies collectively illuminate the intricate
intersections of cultural identity, power
relations, and governance strategies within
the dynamic context of China.

Research Frontier Identification

The mutation detection algorithm in
word analysis systematically identifies
significant but infrequently occurring
terms in literature. Frequent mutations
in keywords often indicate future topic
evolution. Chen Chaomei’s team integrated
Kleinberg’s burst detection into CiteSpace,
creating a mutation word detection function.
Figure 5 shows the intensity and trend of
mutant words, offering insights into future
trends in Chinese cultural identity research.
It calculates and extracts focal words with
high mutation frequency, revealing the
cutting-edge landscape of the discipline. Our
study used CiteSpace to analyze keyword
mutations in exploring Chinese cultural
identity from 2013 to 2022, resulting in 25
keywords with mutations.

Empowerment of Women in CCI

The keyword “women” displayed a
significant intensity with a strength value
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2013 - 2022
social support 2013 2.83 2013 2017
threat 2013 2,69 2013 2014
personality 2013 246 2013 2015
space 2013 2.89 2014 2016
ethnicity 2013 2.62 2014 2015
geography 2013 2.62 2014 2015
chinese american 2013 2.9 2015 2016
soft power 2013 3.34 2016 2017
history 2013 2.86 2016 2017
conflict 2013 2.86 2016 2017

bicultural identity integration 2013 243 2016 2017

A

context 2013 3.06 2017 2019
emotion 2013 2.67 2017 2019
information 2013 4.46 2018 2019
attitude 2013 346 2018 2019
collectivism 2013 3.07 2018 2019
african american 2013 2.67 2018 2019
consumption 2013 245 2018 2020
women 2013 5.89 2019 2020
learner 2013 2.88 2019 2020
community 2013 2.67 2019 2020
strategy 2013 2.67 2019 2022
impact 2013 4.07 2020 2022
place 2013 3.19 2020 2022
socialization 2013 2.48 2020 2022

Figure 5. Top 25 keywords with the strongest citation
bursts
Source: Authors” work

of'5.89, ranking first in Table 2. Despite not
extending into 2022, “women” exhibited the
highest intensity. Scholars often integrate
this topic with feminism, suggesting that
research on women’s Chinese cultural
identity remains a prominent future
trend. It indicates an increased focus on
understanding the role of women in the
context of Chinese cultural identity. Some
studies posit that Chinese women’s self-
empowerment via social media stems from
a gentle, rational, and resolute approach
that integrates a new female identity into
the Confucian harmonious society, resulting
in a unique digital feminism with Chinese
characteristics (Chang et al., 2016). Others
advocate for an institutional-level approach
to empowering Chinese women and seek
to raise awareness of similar strategies for

promoting women’s empowerment in non-
western contexts (Z. Lin & Yang, 2019).

Role of Information in Chinese Cultural
Identity

As indicated in Table 2, the keyword
“information” associated with Chinese
cultural identity holds substantial strength
with a value of 4.46, ranking second
among the 25 keywords. Recognizing that
information is a vital carrier of culture; this
trend aligns with the rapid advancement of
information technology and China’s ongoing
support for its cultural heritage. This
proliferation of channels for disseminating
Chinese culture results in an ever-widening
scope of influence. Some scholars point out
that the advancement of digital technology
has facilitated the creation of databases for
intangible Chinese cultural heritage (Fan
& Wang, 2022). Some studies examine the
efficacy of an innovative teaching model
for massive open online courses to evaluate
its potential impact on Chinese folk culture
and identity within higher education (R. Li,
2022).

Globalization of Chinese Cultural Identity

As the world becomes increasingly
interconnected, the dissemination of
Chinese culture extends beyond national
boundaries. Moreover, the cultural diversity
brought about by economic globalization
is progressively reshaping the fabric of
global civilization. Given the present
era and the ongoing shifts in society, the
importance of preserving ethnic cultures
gains heightened prominence amid the
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context of globalization. Some studies
leverage the traits of educational evolution
toward diversity to scrutinize the correlation
between education and preserving ethnic
culture (Zhang, 2019). Nevertheless,
this transformation gives rise to novel
challenges concerning the interplay of
conflict, integration, and coexistence among
international students from diverse cultural
backgrounds (Hu & Dai, 2021). Research
in this direction may explore how Chinese
cultural identity adapts and interacts with
global cultural trends, contributing to the
increasing influence of Chinese culture on
the international stage.

The discerned trends serve as crucial
indicators, shedding light on domains of
persistent significance and nascent intrigue
in Chinese cultural identity research. These
identified patterns underscore the ongoing
pertinence of certain themes and illuminate
burgeoning areas of interest that are gaining
prominence within academic discourse.
These insights assume a paramount role
for scholars and researchers committed to
probing the intricate nuances of Chinese
cultural identity. They furnish a compass to
navigate the complex landscape of evolving
dynamics. They offer valuable guidance for
those poised to unravel the intricate threads
of Chinese cultural identity’s evolution in
the forthcoming years.

CONCLUSION

The study has illuminated two distinct
phases characterizing Chinese cultural
identity research: an initial phase (2013—
2015) marked by diverse exploration

and a subsequent phase (2016-2022)
distinguished by rapid progress. The
temporal progression delineated in this study
signifies a dynamic evolution within Chinese
cultural identity research. This evolution
prompts a critical reevaluation of existing
theoretical frameworks, necessitating a
deeper understanding of the developmental
trajectory of cultural identity over time.
The identified key research areas, notably
Chinese culture examination, cultural
identity investigation, and determinants
of identity, serve as established focal
points that have significantly contributed to
shaping the scholarly discourse. However,
the study also illuminates notable research
gaps and introduces emerging themes that
warrant further exploration. Specifically, the
investigation into women’s empowerment
within Chinese cultural identity introduces
a novel and deserving dimension, meriting
thorough examination for a nuanced
understanding of gender dynamics in this
cultural context.

Moreover, the acknowledgment of
information dissemination as a burgeoning
area of interest underscores the necessity
for research elucidating the mechanisms
and impact of information flows on
cultural identity formation. Furthermore,
the recognition of globalizing Chinese
cultural identity as an emerging frontier
emphasizes the need for research that delves
into the dynamics of cultural identity in
the context of globalization, elucidating its
implications for individuals and societies.
In summary, this analysis provides valuable
insights for scholars and practitioners. It
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underscores the imperative for focused
exploration into these emerging themes to
address existing research gaps and propel
theoretical frameworks forward in the
continually evolving landscape of Chinese
cultural identity research. Nevertheless, it
is imperative to acknowledge the study’s
limitations, primarily stemming from its
reliance on data from the Web of Science
database and the CiteSpace software. While
these sources have provided substantial
insights, they may not encompass the relevant
research in the field. In-depth case studies,
as well as comparative and interdisciplinary
approaches, will undoubtedly contribute to
a more nuanced and holistic understanding
of Chinese cultural identity.

Furthermore, an in-depth study of
Chinese cultural identity in Hong Kong,
Macau, and Taiwan would offer valuable
insights and contribute to a comprehensive
field examination. In light of these findings,
this study underscores the significance of
continued research efforts. A pronounced
need exists for deeper investigations into
the dissemination of this identity and the
intricate dynamics surrounding it. The
study compellingly asserts the importance
of future research endeavors to delve into
the nuanced interplay and multifaceted
propagation of Chinese cultural identity.
Such endeavors will undoubtedly contribute
to a more comprehensive understanding
of this intricate construct, enriching the
scholarly discourse in a pivotal area of
inquiry.

Implication for Theory and Practice

The research findings bear noteworthy
implications for theoretical development
and practical application in Chinese
cultural identity studies. The discernment
of a two-phase progression in Chinese
cultural identity research underscores the
dynamic nature of this field, prompting a
call for adaptable theoretical frameworks.
Scholars and practitioners can leverage
these insights to refine existing theories
and formulate novel conceptual models
that encapsulate the intricate dynamics
of Chinese cultural identity over time.
Moreover, identifying concentration in
specific countries, juxtaposed with the
global distribution of research institutions,
underscores the need for cultural identity
theories to encompass localized and
global perspectives. This recognition is
instrumental for practitioners navigating
multicultural contexts, providing nuanced
insights into the varied manifestations
and study approaches of Chinese cultural
identity across diverse regions.

The delineation of emerging research
frontiers, particularly in areas like women’s
empowerment, the role of information,
and globalization, presents compelling
opportunities for theoretical advancement
and practical application. Delving into
these nascent areas allows researchers to
expand existing theoretical frameworks
and derive practical insights that can
inform policies, interventions, and cultural
practices pertaining to Chinese cultural
identity. In summary, this research furnishes
valuable insights that enrich theoretical
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comprehension and practical applicability
within Chinese cultural identity studies.
By integrating these implications into
subsequent research endeavors and practical
undertakings, scholars and practitioners
can contribute to a more nuanced and
comprehensive grasp of Chinese cultural
identity and its ramifications for individuals,
communities, and societies.

Limitation and Recommendations

Despite the valuable insights gleaned from
this study, it is crucial to acknowledge
certain limitations that warrant consideration
in future research endeavors. Firstly, the
reliance on data solely from the Web of
Science database and CiteSpace software
may restrict the comprehensiveness of
the findings. Alternative databases and
analytical tools should be explored to
ensure a more exhaustive exploration
of the Chinese cultural identity research
landscape. Additionally, while the study
offers a broad overview of global trends
and patterns in Chinese cultural identity
research, it may overlook nuanced regional
variations and localized contexts. Future
research could address this limitation by
conducting in-depth case studies focusing
on specific regions or cultural contexts,
thereby providing a richer understanding
of the complexities inherent in Chinese
cultural identity dynamics. Furthermore, the
study primarily focuses on bibliometric and
scientometric analyses, which may overlook
qualitative insights and perspectives equally
valuable in understanding cultural identity

phenomena. Future research could employ
mixed methods approaches that integrate
quantitative analyses with qualitative
methodologies, allowing for a more holistic
exploration of Chinese cultural identity.

In light of these limitations, several
recommendations can be proposed for
future research endeavors in Chinese
cultural identity. Firstly, scholars should
explore alternative databases and
analytical tools to complement existing
data sources and enhance the robustness of
their findings. Secondly, efforts should be
made to incorporate regional perspectives
and localized contexts into research
methodologies, thereby comprehensively
capturing the diversity and complexity of
Chinese cultural identity dynamics. By
addressing these limitations and embracing
these recommendations, future research
endeavors can contribute significantly to
advancing our understanding of Chinese
cultural identity and its implications for
individuals, communities, and societies.
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have undergone a substantial revolution in
the past two decades to support a student-
centred approach to teaching and learning
(T&L; Li et al., 2005). Many countries are
keen to enhance existing learning spaces
beyond the status quo, where non-traditional
learning spaces can be leveraged to cultivate
abilities and talents in the 21st century,
which include cooperation, empathy,
social awareness and global citizenship to
foster quality education (World Economic
Forum, 2020). Following the COVID-19
epidemic, students need to acquire skills
like resilience, adaptability, and critical
thinking in addition to academic knowledge
(Abdollahi et al., 2020), and the teacher has
more options for digital technology (Brown
etal., 2021).

Learning space design has always
attracted much attention and is influenced
by the teaching mode and curriculum.
Physical learning spaces are the most crucial
modern infrastructural necessity for 21st-
century education (Uduku, 2015). Physical
design is crucial in classroom management
(Gremmen et al., 2016) and in promoting
the transformation of the teaching and
learning model (Szpytma & Szpytma, 2022).
Cleveland and Fisher (2014) found that
physical learning space design significantly
impacts students’ academic performance.
Schools have begun redesigning classrooms
to better utilise the physical environment
(Attai et al., 2021) to create adaptable and
frequently modifiable learning settings
(Gremmen et al., 2016). Comfortable,
safe, and flexible learning spaces are more
conducive to stimulating students’ learning

interests and improving learning efficiency
(Cardellino & Woolner, 2019; Cleveland
& Fisher, 2014; Kariippanon et al., 2017;
Vijapur et al., 2021).

Despite these obstacles, the early 21st
century is marked by the return of innovative
learning spaces (Cardellino & Woolner,
2019). The concepts of “mobile,” “agile,”
and “flexible” learning environments
from the twenty-first century, along with
conscious pedagogical innovations, are
what propel innovative learning spaces
(Cleveland & Fisher, 2014). However,
these environments can also be difficult
for teachers and students as they become
used to the new learning and working
settings. These difficulties include loudness,
visual distractions, and collaborative
teaching methods, which can be difficult to
implement (Mulcahy & Morrison, 2017).
The lack of guidelines also makes designing
and building learning spaces a rather open
question for those involved (Ronnlund et
al., 2021).

There are only two review articles
(Jagust et al., 2018; Vijapur et al., 2021)
related to the topic of “Primary School
Physical Learning Space Design” in the
Web of Science (WoS). Vijapur et al. (2021)
mainly focused on the interior design and
IEQ of non-traditional learning spaces and
found a lack of reporting on the specific
zoning, layout, and usage patterns. The
literature indicates that problems concerning
all the considerations of occupants within
non-traditional learning spaces have hardly
been addressed (Zhang et al., 2019).
Jagust et al. (2018) mainly presented the
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technology-enhanced learning between
learning in formal and informal contexts.
The two reviews were limited to ten years:
2007-2016 (Jagust et al., 2018) and 2010-
2020 (Vijapur et al., 2021), and there is a
limitation to the challenges and guidelines
of 21%-century learning space.

This paper aims to highlight the
available evidence on the considerations,
challenges, and existing learning space
design guidelines based on primary-school
research conducted from 2000 to 2022 to
bridge this gap. The systematic literature
review was performed to address the
following research questions (RQs):

*  RQI1: What are the main learning
space design considerations
that affect teaching and learning
activities?

e RQ2: What are the primary school
learning space design challenges?

e RQ3: What existing design
guidelines optimise primary school
learning spaces?

METHODOLOGY

The systematic literature review methodology
was used in this study to provide a thorough
overview of the relevant literature and
synthesise the findings (Liu et al., 2022).
Systematic literature review (SLR) follows
certain processes to collect substantial
data from various databases, which will be
carefully evaluated and categorised either
qualitatively or quantitatively (Ghadwan
et al., 2022). This study uses the SLR

procedure that Denyer and Tranfield (2006)
and Dash and Thilagam used to standardise
SLR and writing style (2022). This protocol
is known as “The Preferred Reporting
Items for Systematic Review and Meta-
Analysis Protocols (PRISMA)” (Moher et
al., 2010). Figure 1 depicts an overview of
the PRISMA statement-based search and
selection procedure. Relevant literature was
identified using the appropriate inclusion
and exclusion criteria (Shaffril et al., 2020;
Xiao & Watson, 2019).

Search Strategy

The main databases searched in this study
were the Web of Science and Scopus
databases, which are prominent scholarly
research databases (Gusenbauer &
Haddaway, 2020; Martin-Martin et al.,
2018). Using an electronic database search,
literature from peer-reviewed journals was
identified from the reference lists of all
relevant articles. Keywords were identified
in both databases with full search strings
using Boolean operators, phrase searching,
and truncation capabilities (Table 1). Only
studies that met every one of the following
inclusion criteria elements were considered
for inclusion:

1. Peer-reviewed journal article in
English

2. Published between 2000 and
January 2024

3. Empirical paper

Research that focused on virtual space
and outdoor areas was not included because
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it was outside the scope of this paper. The
following keywords were searched in
combination with two databases. The search
results are shown in Table 1.

* [primary school OR elementary

e [design]+

e [traditional classroom (OR) physical
learning space (OR) active learning
space (OR) flexible learning space
(OR) innovation learning space]

school] +
Table 1
Search strings
Database Search string Results
Scopus “Primary school” OR “elementary school” AND “design” 756
AND "traditional classroom" OR "physical learning
space" OR " active learning space" OR "flexible learning
space" OR "innovation learning space"
Web of TS = (primary school OR elementary school) AND TS =
Science (design) AND TS = (traditional classroom OR physical 355

learning space OR active learning space OR flexible learning
space OR innovation learning space)

Source: Authors’ work

According to the PRISMA flowchart
summary (Figure 1), a preliminary database,
which included 1111 articles, was produced
by reviewing the keywords across two
databases. The initial screening step
involved scanning the abstracts and titles
and removing duplicates. A total of 29
duplicates were removed, and 871 articles
were excluded to eliminate non-relevant
articles that focus on teaching and learning,
such as online learning, flipped classrooms,
and blended learning. In a second stage
review of the remaining 211 articles,
113 were excluded as the full text was
unavailable and only focused on technology
and the physical activities of spaces. Of the
remaining 98 articles, 65 were excluded
as they were teaching and learning, not
primary school, and not conducted in a

physical learning space when the researcher
read the articles. Thus, 33 articles that had
high-quality appraisals were included in
the review.

Quality Appraisal

Quality appraisal is essential for determining
bias in systematic review studies. The authors
evaluated the 24 qualitative articles using
the Critical Appraisal Skills Programme
(CASP) qualitative studies checklist, and
eight quantitative articles used observational
cohort and cross-sectional studies developed
by the National Institute of Health (National
Heart, Lung, and Blood Institute, 2021).
CASP contains ten appraisal questions to
assess the risk of bias in qualitative studies.
The evaluation procedure was recorded in
Microsoft Excel, employing indicators such
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Duplicates removed: n =29
Excluded based on title and

abstract screening: n = 871

Excluded (technology on
learning, physical activity,

and full text unavailable):
n=113

Excluded: n = 65

non-conducted with
physical learning space,

teaching and learning activity,
not primary school

n=233

5
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Figure 1. The PRISMA flow diagram summarising the study selection

Source: Authors’ work

as Yes (Y), No (N), and Can’t Tell (CT).
The evaluation method revealed that the
chosen studies were fair (scoring seven to
nine out of 10 items). Observational Cohort
and Cross-Sectional Studies consist of 14
items to which the evaluators would respond

LR INA3

with a “yes,” “no,” or other (“CD: cannot
determine”, “NA: not applicable”, or “NR:
not reported”,). As a result, the evaluation
method showed that the chosen studies had
a fair quality (scoring eight and 12 out of

14 items).

Data Analysis

The 34 articles were analysed using the
qualitative thematic analysis method, which
followed six steps (Braun & Clarke, 20006),
as shown in Figure 2. As introduced by
Zairul et al. (2023), it is imperative to verify
the metadata of the chosen articles to ensure
they fulfil the requirements and suit. We
have double-checked the publication dates
to ensure the articles are published during
the evaluation period. A procedure was
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followed to make sure that all relevant data
was provided. The included studies’ abstract,
findings, discussion, and conclusion sections
were examined carefully. Data that could
address the RQs was collated and analysed
thematically. The thematic analysis was
conducted by grouping, condensing, and
examining parallels and correlations to
identify recurring themes. Three themes and
seven subthemes were summarised from the

28 initial codes in this study. The authors’
primary reason for creating these codes was
the articles” heavy emphasis and repetition.
It is common for the researcher to code
the article abstract, introduction, results,
discussion and conclusions, then to expand
and summarise those codes into themes and
subthemes. The themes, sub-themes and
codes are shown in Table 2.

[ Familiaring data H

Generating initial

Searching for

—

codes themes
Step 1 Step 2 Step 3
2 X 2 e
Producing the | Defining and | Reviewing
report ) naming themes L themes
Step 6 Step 5 Step 4
Figure 2. Six steps of thematic analysis
Source: Braun and Clarke (2006)
Table 2
Themes, subthemes and initial codes
Themes Sub-themes Initial codes
Physical space design Naturalness
(visual -windows, door, nature; acoustic;
temperature)
Comfort
. Ownership
Physical Flexibility
(sipa.ce J Complexity (colour)
e(silgn an | Child-friendly and learning needs
pe ag.ogif:a Layout
organisation Furniture (desk, seat)
Pedagogical Organisation (scheduling and curriculum)
organisation Staff culture

Student milieu (motivation, social climate)
Principals and senior leaders support
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Table 2 (Continue)

Themes Sub-themes Initial codes
Users challenge Leader:
Insufficient mechanisms
Teacher:
New forms of leadership and collaboration
Greater empathy and appreciation
Teacher educated decisions
Users, Students:
designers Student skills and coping strategy
and research . . .
Designer challenge Combine design factors
challenges .
Formed decisions
Research challenge Small sample size
Fewer theories
Investigate many socio-material components,
instructional strategies, ergonomic health concerns,
and student and teacher control levels
User guidelines User participant design process
Design Professional learning mechanisms
guidelines Pedagogy consistency
for users and  Designer guidelines  Flexible classroom supplies
designers Social interaction

Students’ desires and expectations

Source: Authors’ work

RESULTS AND DISCUSSION

Each article was examined to determine the
(1) research technique, (2) study purpose,
(3) learning space (traditional or non-
traditional), and (4) number of participants.
Table 3 summarises the analysis findings.
Among the 34 articles in the review, 17
focused on non-traditional learning spaces,
innovative learning environments (ILEs),
open learning spaces, and flexible learning
environments. Five articles focused on
traditional learning spaces, one focused on
mixed learning spaces, and others did not
mention space type. One article reported a
comparative study of traditional and non-
traditional spaces. Twenty-four studies
used qualitative research methods, 8 used

quantitative, and 2 reported mixed-method
studies.

We categorised and assessed the
papers. The original codes underwent
multiple rounds of recoding, merging,
and categorisation. Codes that were used
infrequently and not related to the questions
were removed. Three themes emerged in
the end, as shown in Table 4: (1) physical
space design and pedagogical organisation,
(2) users, designers and research challenges,
and (3) design guidelines for users and
designers. Results outside the topics or the
evaluated publications will be provided for

explanatory purposes when necessary. Each
theme comprises two or three sub-themes,

which were further studied below (Figure 3).
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Sub-theme 1: Physical space design | | Sub-theme 3: Users Challenge |

Sub-theme 2: Pedagogical

’ Sub-theme 4: Designer Challenge ‘

| Sub-theme 6: User guideline |

Organisation

Sub-theme 7: Designer guideline ‘

RQl

| Sub-theme 5: Re%earch Challenge | ’

What are the main learning space
design considerations that affect
teaching and learning activities?

RQ2
What are the primary school
learning space design challenges?

RQ3
What are the primary school
learning space design challenges?

Figure 3. Overall network and how the themes answer the research question

Source: Authors’ work

Physical Space Design and Pedagogical
Organisation

To address RQ1, the 34 articles were
inductively examined to produce categories
of recurrent considerations, as shown in

Table 5
Design consideration

Table 5. The data were read and re-read to
identify and categorise the derived factors
into one theme: physical space design and
pedagogical organisation.

Design consideration

Citation

visual (windows, door,
nature)

acoustic
temperature
furniture (desk, seat)

colour

Physical space

. comfort
design

ownership
flexibility

complexity
layout

child-friendly design and
design for learning needs

Barrett et al. (2015), To and Grierson (2019)

Sato and Bradley (2008)
Barrett et al. (2015)

Attai et al. (2021), Bluteau et al. (2022),
Swartz et al. (2020), Tokarek et al. (2022),
Wallace et al. (2022)

Barrett et al. (2015), Mokhtarmanesh and
Ghomeishi (2019)

Dolan et al. (2006)

Barrett et al. (2015), Herman and Tondeur
(2021), Killeen et al. (2003)

Barrett et al. (2015), Bluteau et al. (2022),
Gultekin and Ira (2022)

Barrett et al. (2015)

Baloglu (2019), Cardellino and Woolner
(2019), K. S. Lee et al. (2019)

Gultekin and Ira (2022)

984

Pertanika J. Soc. Sci. & Hum. 32 (3): 971 - 998 (2024)



A Systematic Literature Review of Learning Space Design

Table 5 (Continue)

Design consideration

Citation

Organisation (scheduling
and curriculum)

Pedagogical ~ Staff culture
organisational ~Student milieu (motivation,
design social climate)

Student engagement

Principals and senior leaders
support

Cardellino and Woolner (2019)
Oliveras-Ortiz et al. (2021)

Mackey et al. (2018)

Source: Authors’” work

Physical Space Design

The transition to Education 4.0 shifted
learning content and experiences, which
imposed new demands on learning spaces.
Educational methods must be modified
to confer students with the knowledge
and abilities to construct a more diverse,
harmonious, and productive world (World
Economic Forum, 2020). Furthermore,
global educational policies emphasise
teaching strategy modernisation and
creating innovative learning environments
that support 21st-century learning, such as
the English and Welsh Building Schools
for the Future initiative, the Canadian,
Peruvian, and New Zealand ILE projects
and the Australian Building the Education
Revolution government programme. These
new open-plan school designs were driven
by the modern themes of mobile, agile, and
flexible learning spaces (Dovey & Fisher,
2014).

The included articles demonstrated that
physical learning spaces have become more
open and flexible. Non-traditional physical
learning spaces aided the improvement
of cooperative and collaborative learning

Pertanika J. Soc. Sci. & Hum. 32 (3): 971 - 998 (2024)

skills (Campbell et al., 2013), which align
with the evolving demands of 21st-century
education. Generally, modern learning
spaces include technologically advanced
areas without assigned student desks or
teacher podiums. Larger spaces function
as versatile working places given the
presence of flexible furniture, different
seating arrangements, removable dividers,
and acoustic curtains or movable walls that
encourage grouping (Campbell et al., 2013;
Niemi et al., 2022; Saltmarsh et al., 2015).
Students can occupy different positions
in various locations, which enables more
flexible physical activity and movement
throughout the space. Flexible furniture and
materials of non-traditional spaces require
students to have self-control, problem-
solving, self-reliance, cooperation, and soft
skills such as working together to make the
right decision (Bluteau et al., 2022). The
non-traditional space is more flexible to
adapt different teaching methods to align
with the evolving demands of 21st-century
education.

Expanding traditional classrooms
provided students with more options on how

985
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time, space, working groups, and working
arrangements could be used while also
conferring greater autonomy according to the
pedagogical approach. Students in open and
flexible learning environments frequently
have more options for personalised learning,
planning, decision-making, and taking
ownership of supervising their work (Bgjer,
2019; Yeoman, 2018). Nevertheless, many
students preferred classrooms with desks,
single teachers, and walls to open school
buildings. Additionally, several students
complained that their schools were ‘too
modern’ or ‘too open’.

Many learning technologies, such as
interactive whiteboards, personal learning
environments, wireless networks, mobile
devices, the internet, and high-quality digital
learning resources, can be accessed from
home and the workplace. Accordingly, such
technologies are changing how students
experience learning and what they hope
to achieve (Joint Information Systems
Committee, 2006). The literature review
revealed that applying technology (mobile
devices and their software) significantly
improved students’ learning interest and
efficiency.

Digital technology is not only interactive
but also provides teachers with more options
than those they are accustomed to in the
traditional physical learning environment
(Brown et al., 2021). Digital technology also
gains students’ attention and interest, which
enhances their learning motivation (Hoon
& Shaharuddin, 2019). An examination of
cognitive outcomes to determine whether
children learned more with technology

than by traditional classroom learning
participation revealed that children achieved
similar knowledge improvements with a self-
directed learning method (iPhone game) and
a guided method (traditional lesson; Furio
et al., 2015). children can learn regardless
of location and time without being present
in a formal learning environment and do not
require personal supervision.

Ahmad et al. (2017) reported that pupils
demonstrated a modest understanding of
the concept of technology, which suggested
insufficient computers in the classroom.
Osman et al. (2011) reported that no
computers were available for students to
use in the classroom. The classroom should
feature technology, such as laptops and an
internet connection, to facilitate obtaining
T&L materials. Classroom technological
equipment must, therefore, undergo periodic
upgrading to satisfy pupils’ needs.

Understanding how the created
environment is used and perceived is crucial
to physical space design. Woolner (2014)
proposed a theory of user participation
for effective design to enhance learning
effectiveness, where user participation in
school design is encouraged to ensure design
alignment and comprehension among users.
Recent studies confirmed that end users
(students and teachers) should participate in
designing and implementing new learning
environments where students frequently
prefer soft furnishings, vibrant colours, and
technology-rich learning spaces in open
learning environments and institutions
(Niemi et al., 2022). Nonetheless, few
designers considered users’ wishes and

986 Pertanika J. Soc. Sci. & Hum. 32 (3): 971 - 998 (2024)
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expectations (Niemi et al., 2022) and
lacked a deeper understanding of classroom
educational practices and how people,
material, and space interact (Herman &
Tondeur, 2021). Bruce Jilk successfully
designed an innovative school in Iceland
that is still being used as intended, where
he included school officials and architects
in the building factors of the organisation,
pedagogy, and school space (Sigurdardottir
& Hjartarson, 2016). Nevertheless, at the
policy level, England’s user participation
design process was time-consuming,
inefficient, and expensive (James, 2011).
The design phase was considered time-
consuming, but the users’ long-term
happiness disproved James’s charges of
inefficiency regarding the participatory
design.

Pedagogical Organisation

A successful design is related to staff
culture, student dynamics, and school
organisation, which influence the
infrastructure performance in a T&L
environment (Gislason, 2010). Gislason’s
(2010) school climate model comprised four
interconnected dimensions: organisation,
staff culture, student milieu, and ecology.
Gislason highlighted that these four
elements need to interact with each other.
This consistency is even more important
when implementing non-traditional spaces
involving new practices, organisation,
and teaching. Organisation is vital to
any learning environment (Cardellino &
Woolner, 2019). Effective organisation and
successful design are essential whenever

non-traditional spaces are implemented
(Gislason, 2010) and traditional spaces.
Space design can foster student engagement
(Oliveras-Ortiz et al., 2021). Time and
investment are two essential aspects of
effectively using non-traditional learning
spaces in successfully transitioning teacher
practice and pedagogies (Campbell et al.,
2013). Thus, non-traditional learning spaces
might be rapidly abandoned if teacher and
administrator support is inadequate or the
government does not allocate the necessary
time, budget, and training.

Users, Designer and Research
Challenges

The 34 articles were inductively examined
to identify the key challenges to addressing
RQ2. The data were analysed and
summarised in terms of the themes of
users, designers, and research challenges,
as shown in Table 6.

Users’ Challenges

Successful learning space design is
significant in promoting new teaching
methods (Niemi et al., 2022; Reinius et
al., 2021; Saltmarsh et al., 2015; Starkey
et al., 2021). The rapid evolution of non-
traditional learning spaces has resulted in
insufficient mechanisms for professional
learning assistance (Campbell et al., 2013).
New learning spaces require users to possess
new teamwork skills (Campbell et al., 2013).
Specifically, teachers must adopt new forms
of leadership and collaboration among their
colleagues and students. Teachers must be
environmentally competent to make wise
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Table 6
The summary of challenges
Theme Category Finding Author
User Leader: Bluteau et al. (2022),
Insufficient mechanisms Campbell et al. (2013),
Teacher: Mackey et al. (2018),
New forms of leadership and Starkey et al. (2021)
collaboration
Greater empathy and appreciation
Teacher educated decisions
Co-teaching
Students:
Users, Student skills and coping strategy
designers - - -
and research Designer Combine de.51.gn factors Barrett e‘g al. (2015,
challenge Formed decisions 2016), Gislason (2010)
Research ~ Small sample size Harouni, (2013), Niemi

Investigate many socio-material
components, instructional strategies,
ergonomic health concerns, and
student and teacher control levels

et al. (2022), Nyabando
and Evanshen (2022),
Ronnlund et al. (2021),
Starkey et al. (2021)

One-item indicator measurement

€rror

describes a trend toward innovative

school design

decisions about utilising the classroom and
help students make furniture use decisions
(Carvalho et al., 2020). The teachers also
need to establish expectations, plan the
curriculum, arrange the area, and help the
kids learn how to use it (Carvalho et al.,
2020). Given that new learning spaces disrupt
traditional teaching approaches, teachers are
required to demonstrate greater empathy
and appreciation for others practising in
the space (Campbell et al., 2013). It also
challenges how students can use, alter, and
compromise their visibility and audibility
in a school that has been “opened,” as well
as who, what, and how they can exhibit
themselves (Reh et al., 2011). Overall, users
should be able to make educated decisions

about their environmental effects when
they use the classroom and advise students
on how to do the same (Starkey et al.,
2021). Nonetheless, few studies examined
the effects of new settings from the users’
viewpoints and behaviours (Grannis &
Stavem, 2021).

Designer’ Challenges

The learning space is a dynamic ecosystem
that should be designed to meet educational
practices and is considered a constantly
shifting meshwork of interacting people,
places, and things (Ingold, 2011).
Policymakers and designers should
understand classroom occurrences and
users’ practices.
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Lopez-Chao et al. (2020) stated that
academic performance is directly related
to room size, views, ventilation, and place
attachment. Focus on space design enabled
the identification and typifying of three
design principles and seven environmental
parameters (naturalness: light, temperature
and air quality; individualisation: ownership
and flexibility; simulation: complexity
and colour), all of which form optimal
learning spaces for students and improve
pupils’ academic performance (Barrett et
al., 2015, 2016). According to Barrett et
al. (2015), the naturalness design principle
accounts for approximately 50% of the
impact on learning, while the other two
principles comprise approximately one-
quarter. Nevertheless, several elements are
designer issues and aid user adaptation of
spaces to better support learning. Thus,
addressing these factors in combination
constitutes a design challenge (Barrett et
al., 2015, 2016). The lack of educational
building studies represents a substantial
gap in education studies and indicates that
designers and users rarely make informed
decisions about school space design and use
(Gislason, 2010).

Research Challenges

There are fewer theories in this field, which
include only the school climate model
(Gislason, 2010) and the SIN model (Barrett
et al., 2015). More advanced theoretical
and analytical techniques are also required
to comprehend the essential components
of learning environments, how designed
environments shape interactions, and to

develop instruments for assessing learning
environments (Carvalho & Goodyear,
2014). There is also less sample size (Johler
et al., 2022; Nyabando & Evanshen, 2022;
Yao et al., 2024) and limited schools
(Mackey et al., 2018). Research on the
ongoing interactions of material, spatial,
and human actors was scarce (Herman &
Tondeur, 2021). Research has examined how
changing school architecture affects users’
viewpoints and behaviours (Reinius et al.,
2021). Further study is required to examine
furniture used in various modern classroom
scenarios to create comprehensive literature
about many facets of environmental
competence. It entails looking into various
socio-material components, pedagogical
strategies, ergonomic health concerns, and
student and teacher control levels (Carvalho
et al., 2020).

More time and more research are needed
to determine how innovative practices and
educational changes will play out in the long
run (Sigurdardottir & Hjartarson, 2016).
Numerous theoretical debates centre on
social structures, often known as “structurally
moulded conditions,” (Archer, 2003, p. 13)
and how they affect people’s ability to act
in an agentive manner (Saltmarsh et al.,
2015). It is difficult to investigate many
socio-material components, instructional
strategies, ergonomic health concerns, and
student and teacher control levels (Starkey
et al., 2021). Harouni (2013) found that
educational environments cannot just
describe socialising and control mechanisms.
It needs to take into account people’s
attempts to fight back against the limits
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within these systems. It is challenging when
the stakeholders describe a trend towards
innovative school design, and teachers’
points have been ignored (Ronnlund et al.,
2021).

Design Guideline for User and Designer

This paper summarised some guidelines to
answer RQ3 (Table 7).

User’ Guideline

The absence of design guidelines and standard
definitions renders it challenging for teachers
to manage spaces that are difficult to define
(Dovey & Fisher, 2014). Consequently, the
government should formulate policies to
support users in managing and using their
spaces. Policies supporting new learning
space transformations and applications for
users should be explored. The government
and education department should review
its regulations and promote the most
recent teaching techniques, educational
technologies, and equipment to users to
establish efficient learning environments
(Whitehouse, 2009).

Additional studies should examine
stakeholders’ influences on policy in relation
to modern pedagogical approaches and the
school environment (Ronnlund et al., 2021).
It is also important to consider how teachers
use learning spaces, including using user
feedback (allowing teachers to collaborate
with designers to create school buildings)
from the design process to enhance the end
design (Bgjer, 2019; Cardellino & Woolner,
2019).

Designer Guideline

School building quality affects academic
performance (Barrett et al., 2015), as pupils
share an apparent relationship with the
environment (Lopez-Chao et al., 2020).
Sensory stimulation can both enhance and
diminish a young child’s learning process.
Most primary school students are six to 12
and active, with unyielding curiosity and
poor concentration. Therefore, the school
design should be combined with students’
age characteristics. The physical learning
environment, furnishings, and flexible
learning space resources should support
and enable student-centric instructional
practices.

Table 7
Design guidelines
Guideline
. Time and investment in change management should be considered for a successful shift of

pedagogies and teacher practice to use agile and flexible learning spaces (Campbell et al., 2013).

. Professional learning mechanisms and support should be offered to meet this potential (Campbell
etal., 2013).
. Students’ desires and expectations for their schools and school days should be considered when

redesigning a learning environment (Gultekin & Ira, 2022; Niemi et al., 2022).

. End users should be involved in the phases and processes of designing and implementing new
learning environments (Gultekin & Ira, 2022; Niemi et al., 2022).
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Table 7 (Continue)

Guideline

. A physical learning environment should be adaptable, open, interactive, aesthetically pleasing (or
tailored to the kids’ preferences), flexible, and integrated into the community. It should also be
meant to serve as an educational tool (Gultekin & Ira, 2022).

. Worldwide, more multidisciplinary studies in architecture, education, and psychology should
focus on purposefully designed school environments (Szpytma & Szpytma, 2022).

. The pedagogy should be aligned with the physical learning spaces (Gultekin & Ira, 2022).

. There should be interesting focal points in classrooms and enough room for group work. As a
result, classroom supplies (such as chairs, tables, and technology) need to be flexible (Gultekin
& Tra, 2022).

. Physical learning environments should be effective and extend learning beyond traditional

classroom settings (Gultekin & Ira, 2022).

. Classrooms should have focal points and physical layouts that facilitate group work. For this
reason, the classroom furniture, technology, and presenting tools need to be flexible (Gultekin
& Tra, 2022).
. Social interaction should be encouraged in the design learning settings process (Gultekin & Ira,
2022).
Flexibility Learning spaces should respond to diverse concurrent instructional activities.

» Shared spaces between teachers, content areas, and communities can provide
opportunities for ideas and socialisation.

* There should be individualised, personal, or small-group inquiry-based learning
spaces.

* Open-plan informal learning spaces should be built from unused areas and provide
personalised learning environments.

* Learning place adaptability must be maximised.

* Classrooms must allow differing group sizes and activities.

Furniture

» Must be flexible and sufficiently adaptable to be rearranged throughout the day.
Wall

» Wall system use should be flexible.

» Walls should be movable to increase the effectiveness of multipurpose large spaces,
such as gymnasiums and libraries.

Complexity Learning spaces should respond to multidisciplinary teaching.
« Interdisciplinary learning, thinking, and working should be used to identify issues
and devise fresh creative methods to resolve them.

Ownership * The main entry should be inclusive, exciting, welcoming, open, bright, safe, well-
maintained, and demonstrate the school community values.

* All school spaces should encourage learning, collaboration, and socialisation.

* Space design should consider the requirements of disabled administrative staff,
teachers, and pupils.
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Table 7 (Continue)

* Cold colours increase awareness levels and enhance concentration and memory.

*A space should not contain more than three significant brightly coloured areas.

* Daylighting (control of natural light entering the space) should be a priority. Glare

* Controls, high-efficiency artificial lighting, and daylighting should be incorporated

* The space must ensure superior indoor air quality by using natural ventilation.

 Natural ventilation should improve engagement. The indoor space should be
connected to the outdoors by providing easy access from classrooms to gardens
and view windows in classrooms and other outdoor areas that can be utilised in the
curriculum. Windows that face classrooms or other active areas (teacher prep areas

Guideline

Colour The space should feature cold, soft colours.
Light

and hot spots reduce learning effectiveness.

to maximise visual comfort.
Air quality

or break rooms) should feature opening sashes.
Temperature * The space must ensure thermal comfort.

* Teachers can control the temperature of individual classrooms.

* Appropriately sized heating, ventilation, and air conditioning (HVAC) systems
should maintain comfortable humidity.

Source: Authors’ work

CONCLUSION

This systematic review obtained the best
available evidence globally to summarise
the state of the art of physical learning
spaces, wherein the considerations,
challenges, design guidelines for spaces
and pedagogical support were examined
and analysed. The finding shows that the
innovative learning space is easy to align
with the evolving demands of 2 1st-century
education, and technology can improve
pedagogy and space transformation. From
the review, there are two key findings:
First, compared to traditional learning
spaces, new learning spaces are compatible
with the most recent learning approaches
and create a more flexible and engaging

learning environment. The physical learning
environment, furniture, and resources
of flexible learning spaces can support
and assist student-centred pedagogical
approaches.

Second, researchers were concerned
about the influence of technology on
learning efficiency. Most research has
demonstrated that technology can capture
students’ interest and attention as a learning
tool. Recent studies focused on technology
to promote T&L activity and suggested
that learning space design should enhance
technology use. However, there are
insufficient computers in the classroom, and
the level of student technology knowledge
is low.
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In the future, the government should
support the new learning space by allocating
the required time, money, and training. It also
needs to provide the necessary professional
learning assistance for users with sufficient
mechanisms. Sufficient computers should
be provided in the classroom, and student
technology knowledge is low. Users are
required to have new collaborative abilities
and greater empathy and appreciation for
others practising in the new space. The
effects of new settings from the users’
viewpoints and behaviours should be
explored for the research.

This review did not identify a detailed
guide for designing new learning spaces.
Nevertheless, some considerations and
directions were determined regarding
the expected environment of schools,
students, and teachers. Therefore, there is
an urgent need to design detailed guidelines
for promoting primary school learning
efficiency and creating an environment that
students and teachers like.
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ABSTRACT

Despite the growing recognition of mental health challenges among university students,
the effectiveness and adaptability of Cognitive Behavioral Therapy (CBT) in these settings,
particularly in terms of diverse delivery methods and their impact on outcomes, remains
underexplored. This Systematic Literature Review (SLR) rigorously evaluates the efficacy of
CBT in reducing stress among university students, utilizing the PRISMA 2020 framework.
The review analyzes 27 carefully selected articles, focusing on objective analysis, diverse
delivery methods, session and treatment duration, various CBT interventions, and the
applied skills and strategies. The findings confirm CBT as an exceptionally effective
stress management tool, noted for its adaptability and versatility. The study underscores
the importance of online CBT and emphasizes the need for interventions tailored to the
diverse needs of students, enhancing their mental well-being. In light of these findings,
future research should investigate the mediators and moderators that affect the effectiveness
of CBT, assess the long-term impact on academic and mental health outcomes, and explore

the sustainability of these interventions. This
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INTRODUCTION

Stress profoundly influences individuals,
particularly university students, precipitating
various emotional and behavioral challenges
(Joompathong et al., 2022; Kaplan et
al., 2023). While empirical evidence
underscores the correlation between
heightened stress levels and subsequent
emotional and behavioral disturbances,
including psychological distress and
potential psychopathologies (Kaplan et
al., 2023; Modrego-Alarcon et al., 2021),
a critical evaluation of existing literature
is essential to justify the necessity of
conducting a systematic literature review
(SLR).

University life presents a milieu
replete with incessant demands and
challenges, significantly shaping education
interpretation among early adult students
(Ahmad & Merig, 2021; Pasaribu &
Zarfiel, 2019). Pasaribu and Zarfiel (2019)
highlight early adult students’ challenges
in navigating educational demands.
Moreover, the stressors encapsulated within
academic, familial, financial, and personal
domains collectively contribute to the stress
experienced during this developmental
phase (Cozzolino et al., 2020). However,
while existing literature elucidates the
multifaceted nature of stress among
university students, a critical analysis of its
underlying assumptions and methodological
rigor is warranted.

Psychological distress can lead to
conditional self-acceptance thinking in
individuals (Pasaribu & Zarfiel, 2019).
Stress, which can produce negative
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emotions and thoughts, is not confined
to the psychological realm but can also
lead to various physical health problems
like heart diseases, hypertension, and
lung diseases (Ashraf et al., 2020; Murad,
2021). Recognizing the importance of
evidence-based practices, universities must
effectively address student mental health
needs (Newcombe et al., 2023).

Given the detrimental impact of stress
on students’ academic performance, mental
health, and overall well-being, it is crucial
to identify effective interventions. Cognitive
behavioral therapy (CBT) has emerged as a
promising approach to managing stress and
promoting coping skills among university
students (Shearin & Brewer-Mixon, 2020).
CBT, training, and combined psychological
and study skills interventions can effectively
modify negative emotional effects (Hamdan
et al., 2021). Implementing preventive
interventions, encouraging unconditional
self-acceptance, and providing accessible
mental health services on campuses are vital
steps universities must take to support the
well-being of their students (Newcombe et
al., 2023; Pasaribu & Zarfiel, 2019).

This systematic literature review
(SLR) aims to assess the efficacy of CBT
interventions in reducing stress symptoms
and improving coping mechanisms,
specifically within the university student
population. By understanding the impact of
stress on students and offering appropriate
interventions, universities can play a
crucial role in helping students cope better
with stress and improve their overall
mental health. The systematic literature
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review (SLR) is a structured approach that
thoroughly identifies and integrates relevant
research, employing organized, transparent,
and reproducible procedures at every stage
(Higgins et al., 2011). This study’s SLR
specifically utilizes an integrative review
analysis combining quantitative, qualitative,
and mixed methods (Shaffril et al., 2021).
The proposed SLR on the efficacy of CBT
in addressing stress among university
students is distinct from existing SLRs,
as it focuses specifically on this unique
population. While there may be previous
SLRs on CBT and stress management, this
review aims to provide targeted insights
and recommendations tailored to university
students’ challenges.

The primary research question of this
SLR is: “What is the efficacy of cognitive
behavioral therapy in addressing stress
among university students?” The objectives
include identifying relevant peer-reviewed
articles on CBT interventions for stress
among university students, analyzing the
effectiveness of CBT in reducing stress
symptoms and improving coping skills,
and assessing its impact on academic
performance, mental well-being, and
overall quality of life. The review will also
explore variations in treatment protocols and
outcomes across different studies, identify
research gaps, and provide evidence-based
insights and recommendations for university
counseling services and mental health
professionals.

Pertanika J. Soc. Sci. & Hum. 32 (3): 999 - 1026 (2024)

METHODOLOGY
Review Protocol PRISMA

An SLR methodology was the most suitable
approach to meet the research objectives.
This method ensures a comprehensive and
systematic review of the literature on CBT’s
effectiveness in reducing academic stress
among university students, facilitating a
thorough collection and critical analysis of
data. It aligns directly with assessing the
literature and identifying evidence-based
interventions that can inform practice and
policy.

Following this justification, the
current investigation emerged from using
the PRISMA 2020 approach (Page et
al., 2021) for conducting a review. The
PRISMA model, an acronym for Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses furnishes guidelines
to ensure the thorough and transparent
execution of systematic reviews and meta-
analyses. PRISMA’s central objective
is to aid authors in achieving clear and
comprehensive reporting of their systematic
reviews and meta-analyses (Liberati
et al., 2009). The researchers initiated
their systematic literature review (SLR)
following the PRISMA guidelines, starting
with formulating relevant research queries.
Subsequently, the authors elaborate on the
three fundamental stages of the systematic
search process: identification, screening
involving inclusion and exclusion criteria,
and determining eligibility. The procedure
of obtaining, organizing, and analyzing data
is then detailed, emphasizing its readiness
for integration into the research endeavor.
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Furthermore, the PRISMA checklist
was developed to establish protocols
for identifying, selecting, assessing, and
summarizing research in social sciences
and education (Page et al., 2021). Within
the realm of social science inquiries, the
application of the PRISMA literature review
methodology holds several advantages.
According to Okoli’s (2015) research,
these benefits encompass the capacity for
all researchers to access data from credible
sources, the strategic use of keywords
facilitating effective search result filtering
for relevant articles, and the potential for
researchers to employ collected data to craft
foundational studies addressing identified
gaps. Moreover, PRISMA is a valuable
guideline for highlighting literature, yielding
more systematic and detailed outcomes
(Page etal.,2021). The PRISMA guidelines
outline four processes: (1) identification, (2)
screening, (3) eligibility, and (4) inclusion
(Shaffril et al., 2020).

Formulation of the Research Questions

The study’s research subject was formulated
using the PICo method. Researchers can
construct a robust research topic for their
literature review by employing the PICo
approach. The foundational elements uphold
PICo are the population problem, interest,
and context. Based on these concepts,
the study’s authors concentrated on three
key areas: university students (the study’s
population), stress (the interest), and the
effectiveness of Cognitive Behavioral
Therapy (CBT; the context).
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“What is the effectiveness of Cognitive
Behavioral Therapy (CBT) in reducing
academic stress among university
students?”

These questions led to the authors’
major study topic. This research question
evaluates CBT’s efficacy in addressing
academic stress and its impact on university
students. It prompts the systematic review
to analyze and synthesize existing literature
to provide a comprehensive understanding
of the effectiveness of CBT interventions in
this context.

Systematic Searching Strategies

The systematic searching methods procedure
consists of four primary steps: identification,
screening, eligibility, and inclusion.

Identification
The identification process begins with
recognizing keywords and subsequent
endeavors to identify analogous or identical
terms using thesauri, dictionaries, and
preexisting research. This procedure
involves locating akin words, expressions,
and keywords, collectively constructing the
principal means of entry with various lexical
variations. The aim is to furnish specific
databases with supplementary avenues
for unearthing and assessing pertinent
material (Shaffril et al., 2020). Nonetheless,
frequently generating keywords responds to
research inquiries (Okoli, 2015).

For this study, the authors employed an
online thesaurus, phrases from preceding
research, keywords derived from data

Pertanika J. Soc. Sci. & Hum. 32 (3): 999 - 1026 (2024)
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analysis, and keywords provided by subject
experts to discover synonyms (Shaffril et
al., 2020). Another strategy for enhancing
keyword richness involves the utilization
of Boolean operators, truncation, phrase
inquiries, manipulations of database field
codes, and wildcard functions, thereby
unlocking the complete potential of a
database search string (Table 1). The
applicable combination of keywords that
have been used, such as (“university students”
OR “college student” OR “undergraduate
student”). Boolean operators, truncation and
field code were employed to improve current
phrases and generate a comprehensive

Table 1

search string. Moreover, the Scopus
database yielded 99 relevant articles as a
result of the search. The results from Science
Direct are approximately 16272, Google
Scholar is 175, and Wiley is 720. A manual
search was also conducted in the Proquest
database using the keywords “efficacy,”

29 <c

“Cognitive Behavioral Therapy,” “stress,”
and “university students.” As a result, a total
of 100,047 relevant articles were obtained.
The current research successfully obtained
117313 articles from five databases during
the first part of the systematic review

procedure.

The search string utilized for the systematic review process

Database Search string

Scopus TITLE-ABS-KEY(("stress" OR "depressed" OR "distress" OR "academic
stress") AND ("effectiveness" OR "efficiency" OR "efficacy") AND
("cognitive behavioral therapy" OR "cognitive behavioural therapy" OR
"cognitive therapy") AND ("university students" OR "college student"” OR
"undergraduate student" OR "higher education student"))

Science (("cognitive behavioral therapy" OR "cognitive therapy") AND ("stress" OR

Direct "distress" OR "academic pressure") AND ("university students" OR
"college student" OR "undergraduate student") AND ("effectiveness"))

Google allintitle: stress "cognitive behavioral therapy" OR "cognitive behavioural

Scholar therapy" OR effectiveness OR efficiency OR efficacy "university students" OR
"college student" OR "undergraduate student"

Wiley (("cognitive behavioral therapy" OR "cognitive therapy") AND ("stress" OR

"distress" OR "academic pressure") AND ("university students" OR "college
student" OR "undergraduate student") AND ("effectiveness”))

Source: Authors” work

Screening

In this research, articles underwent an
automated filtration process by applying
predetermined standards for article

Pertanika J. Soc. Sci. & Hum. 32 (3): 999 - 1026 (2024)

inclusion, leveraging the database’s sorting
functionality. As Kitchenham and Charters
(2007) proposed, the research subject
should underpin the basis for these selection
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criteria. Okoli (2015) recommended that
researchers strategically choose specific
timeframes for their reviews due to the
pragmatic challenges academics face
in attempting to appraise the entirety of
presently accessible published material.
Based on the standards researchers gave,
a database sorting function automatically
identified all 1002 papers in this investigation.
The authors have established the exclusion
and inclusion criteria. First, only an article

meaning a thesis, proceeding procedure,
books, or conference are all rejected.
Second, the search attempts ruled out non-
English publishing and concentrated only
on publications published in English to
minimize misunderstanding and problems
translating. Third, regarding timeliness, five
years (between 2019 and 2023) has been
chosen as an appropriate time to observe the
evolution of research and related articles.
Table 2 lists the criteria for exclusion and

journal containing empirical data is selected, inclusion:
Table 2
The inclusion and exclusion criteria
Criteria Inclusion Exclusion
Timeline 2019-2023 <2019
Document type Article journal Article review, chapter in the

(research article)

Language English
Geographical areas

Subject area

Psychology. Social Sciences

book, book series, chapters in the
book, series book, conference
proceeding, thesis

Non-English

All around the world -

Besides Psychology. Social
Sciences

Source: Authors” work

This process reduced one duplicated
article. It excluded 116311 articles (Scopus:
58, Science Direct: 16213, Google Scholar:
110 and Wiley: 718, Proquest: 99,212) that
did not satisfy the inclusion criteria. The
other 1002 articles (Scopus: 41, Science
Direct: 59, Google Scholar: 65 and Wiley,
2; Proquest, 835) were employed in the third
process, entitled eligibility.
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Eligibility

In determining eligibility, the 1002 articles
that successfully cleared the initial screening
phase underwent a meticulous evaluation by
the researchers to ascertain their alignment
with the predetermined criteria. The authors
rigorously examined the titles and abstracts
of these articles, identifying 59 articles that
were by the study’s research objectives. The
exclusion of 943 articles stemmed from their
deficiency in addressing the effectiveness

Pertanika J. Soc. Sci. & Hum. 32 (3): 999 - 1026 (2024)
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process of article selection.

Records retrieved using database

(n=117313)

(Scopus, Science Direct, Google Scholar, Wiley )

The search based on keywords such as stress, depressed, distress, academic stress
Leffectiveness, efficiency, efficacy, cognitive behavioral therapy, cognitive behavioural
therapy, cognitive therapy, university students, college student, undergraduate student

and higher education student.

|

IDENTIFICATION

(n=116311)

Records excluded due to being published in Records excluded due to published before
2019, published in from of article review, chapter in the book, book series, chapters in
book, series book, conference proceeding , thesis, published in non-English

SCREENING

b

ELIGIBILITY

ARTICLES READY FOR

REVIEW

|

Total records after screening

(n=1002)

»

Duplicated records are
removed

(n=5)

l

Full text articles assessed for
eligibility

(Title & Abstract screen)
(n=59)

Full text articles excluded,
with reason

Full-text articles excluded due
to not focusing on stress
issues among university

students or equivalent, not
focusing on the effectiveness
of CBT in stress issues, or
review paper.
(n=938)

Studies included

-

(n=27)

Quality appraisal on
remaining articles

Exclusion of Articles
(59-32=27):

15 articles excluded due to
irrelevance to study’s scope

10 articles excluded due to
methological issues

7 articles excluded because
they were not peer-reviewed

Figure 1. Flow diagram of the search process

Source: Authors” work
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demographic. Figure 1 presents a visual
representation outlining the comprehensive
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Quality Appraisal

The quality assessment phase was designed
to verify the methodological and analytical
rigor of the studies selected for our review.
We adopted a systematic literature review
approach following the Kitchenham
guidelines (Asl et al., 2022; Kitchenham
et al., 2009). Our main objective was to
gather evidence on researchers’ practices in
secondary and tertiary educational settings,
focusing on tertiary literature reviews.
Employing Barbara Kitchenham’s
framework, which outlines a systematic
process for conducting comprehensive
reviews, the corresponding author and two
co-authors closely examined each article’s
methodology and analyses. We applied five
assessment criteria, accepting responses

of “yes,” “no,” or “don’t know/can’t tell.”

Articles meeting at least three of these
criteria were included in our review, and all
decisions were made by consensus.

As shown in Figure 1, we initially
considered 59 articles. However, we
excluded 32 based on the following criteria:
15 for being outside the study’s scope, 10
for methodological flaws, and seven because
they lacked peer review. It ensured that
the 27 remaining articles met our stringent
standards for inclusion.

Additionally, by following the
procedures exemplified in Table 3, as
Abouzahra et al. (2020) recommended,
we ensured that the study preserved and
adequately addressed all five identified
themes or topics throughout the review
process.

Table 3
The measures used to evaluate the effectiveness of the methodology and analysis in the selected articles
Item Question
QAl Is the purpose of the study clearly stated?
QA2 Is the interest and the usefulness of the work clearly presented?
QA3 Is the study methodology clearly established?
QA4 Are the concepts of approach clearly established?
QA5 Is the work compared and measured with other similar work?
QA6 Are the limitations of the work clearly mentioned?

Note. The scoring procedures used to evaluate each QA was: Yes (Y) = 1, Partly (P) = 0.5 or No (N) =0

Source: Authors’” work

The current research investigates the
research inquiries, reaching a consensus
while promptly resolving any differences
through author discussions. Following
this approach, all authors unanimously
determined that the selected articles met the
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minimum quality standards for methodology
and analysis. In entirety, 11 articles satisfied
all criteria. In comparison, 11 met a
minimum of five criteria, and an additional
four achieved at least four (Table 4).
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Study Research QA1 QA2 QA3 QA4 QA5 QA6 Number Inclusion
design of in the
criteria  review
fulfilled
Hanani et al. QN 0.5 1 1 1 1 1 6/6 4
(2022)
Cozzolino et QN 1 1 1 1 1 1 6/6 v
al. (2020)
Newcombe et QN 0.5 1 1 1 1 1 5.5/6 4
al. (2023)
El Morr et al. QN 1 1 1 1 1 1 6/6 v
(2020)
Tomoiaga and QN 1 1 1 1 1 1 6/6 v
David (2022)
Rackoff et al. QN 1 1 1 1 1 1 6/6 v
(2022)
Sharma et al. QN 0.5 1 1 1 1 1 5.5/6 v
(2022)
Hwang et al. QN 0 1 1 0.5 1 1 4.5/6 v
(2022)
Rodriguez et QN 0 1 1 1 0.5 1 4.5/6 v
al. (2021)
Ashraf et al. QN 1 1 1 1 1 1 6/6 v
(2020)
Azevedo QN 1 1 1 1 1 1 6/6 4
and Menezes
(2020)
Mohamed QN 1 1 1 1 0 0 4/6 v
(2022)
Modrego- QN 0.5 1 1 0.5 1 1 5/6 v
Alarcon et al.
(2021)
Joompathong QN 0.5 1 1 0.5 1 1 5/6 v
et al. (2022)
Murad (2021) QN 1 1 1 1 0.5 0 4.5/6 v
Pasaribu and QL 1 1 1 1 1 0.5 5.5/6 v
Zarfiel (2019)
Ritvo et al. QN 1 1 1 0.5 1 0.5 5/6 v
(2021)
Recabarren et QN 0.5 1 1 0.5 1 1 5/6 v
al. (2019)
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Table 4 (Continue)

Study Research QA1 QA2 QA3 QA4 QA5 QA6 Number Inclusion
design of in the
criteria  review
fulfilled
Shearin and QN 0 1 1 1 1 5/6 v
Brewer-Mixon
(2020)
Lee et al. QN 0.5 1 0 1 