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Covid-19 significantly contributed to increasing use of online assessment in 
education, including physical education. Teachers still need online assessments in 
face-to-face learning because they help them improve a practical, objective, and 
credible assessment process for students' learning performance. This research 
aimed at tracking the publication trends of OA in PE in four years, 2019-2023, 
from the Scopus database. The investigation began on October 11, 2023, using the 
title, abstract, and keywords of "online AND assessment AND in AND physical 
AND education," and the researchers succeeded in collecting 985 documents 
(articles = 82.74%, conference papers = 8.83%, reviews = 6.19%, book chapters = 
1.32%, and conference reviews = 0.91%). The publication trend metrics were 
highest in 2021 with 277 articles (28.12%) and began to decline by 0.10% in 2022 
(to 28.02%) and 9.04% in 2023 (to 18.98). Over the four years  2019-2023, there 
were 2,698 citations from 277 documents (average citations per document = 9.74). 
VOSviewer analysis proves that the title words "online assessment" and "physical 
education" have a small item load, so the visualisation was not visible in the VOS 
viewer output. Apart from that, the two title words also did not have a connection. 
This means that this study proved the results of online assessment investigation in 
physical education still has potential for future research. Future research can 
explore and project the various needs for developing OA in PE to help teachers 
organise effective, efficient and credible assessment activities. 

 
Introduction 

 
Assessment is a critical action that teachers do to diagnose and evaluate students' learning 
achievements in cognitive, affective and psychomotor aspects. Teachers’ negligence and 
mistakes in the assessment will have an impact on the recommendation formula they provide in 
the student learning outcomes format. The demand for teacher objectivity and transparency 
remains high, even though they assess various aspects of student learning outcomes with varying 
degrees of quality and quantity. This condition makes it often difficult for teachers to carry out 
assessments, both during offline and online learning (Bouhidel, 2022), because they need to use 
various instruments to measure and conclude specific performance achievements of students. 
This problem is increasingly visible in physical education (PE) because teachers simultaneously 
provide assistance to students' physical performance, as well as taking various observation notes 
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to measure and assess the development of student performance. This formative assessment is not 
limited to measuring students' mastery of performance in a certain period (e.g., month or quarter) 
but is also applied throughout the student's learning activities at each meeting.  

If readers examine publication reports during the online period, a number of research 
studies confirm that PE teachers experience difficulties when implementing OA. The difficulties 
they deal with not only affect assessing students' movement skill videos one by one so that the 
teacher's focus is dominant in assessing (Fitriady, Alfarizi, et al., 2022), but also difficulties in 
assessing student performance (Sinag, 2023), difficulties in focusing on using technology, 
choosing the right assessment, assessing and providing feedback (No, 2022), as well as limited 
evaluation guidelines, so that systematic evaluation using online methods is difficult (Jeong & 
So, 2020). These obstacles make PE teachers look forward to face-to-face learning because they 
miss face-to-face relationships and interactions with their students (Kim et al., 2021). 

The obstacles and expectations above indicate that teachers’ experience is not excessive, 
because PE bridges students' learning experiences with physical activities to achieve educational 
goals (Blegur, Rajagukguk et al., 2023) so that face-to-face learning remains a mainstay for 
teachers to maintain good communicative interaction. Teachers' obstacles in implementing OA 
during the Covid-19 period were not a reason for them to "obey" conventional assessments 
(working papers) but teachers must capture critical experiences when assessing student 
performance during online learning, while updating them periodically so they are effective and 
efficient (including assessment) in supporting performance improvement and developing student 
potential.  

The use of OA does not need to occur when implementing online learning but PE 
teachers can use it in face-to-face (offline) learning. This means that when the online learning 
period ended the researchers did not immediately end the investigation into OA. When learning 
offline, the use of OA was still needed to equip teachers' performance in measuring, assessing 
and improving student performance effectively, in detail, credibly, objectively and transparently. 
The advantages of OA make it easy for teachers to focus on strategic efforts in overcoming 
student performance problems that they encounter when conducting OA. Thus, this study aimed 
to track bibliographic metadata about OA in PE to see research trends (documents, sources, 
authors, affiliations and others) while offering new insights to future researchers in an effort to 
discuss the integration of OA in PE. 

 
Literature Review 

Assessment in the educational context refers to conclusions made by teachers about student 
behaviour (learning outcomes), which aims to measure the progress students achieve while 
providing feedback and giving grades to students' achievement levels (Baker, 2012). As an 
integral part of learning (Kánová & Pišútová, 2022; Tolgfors et al., 2022), teacher assessments 
have so far been carried out offline. However, by responding to learning needs in the Covid-19 
period, OA strategies and reliability are starting to attract the attention of many researchers in 
concluding student learning performance, not least in PE. 

Online assessment is defined as a systematic method for collecting information about 
students and the learning process to conclude students' dispositions towards using electronic 
technology (Heil & Ifenthaler, 2023). Although OA was developed from conventional forms of 
assessment by converting expanded paper-based versions into electronic format (Joshi et al., 
2020), OA needs to be planned and carried out intelligently to avoid problems (Kánová & 
Pišútová, 2022), while guaranteeing its authentic value in the design and its implementation so 
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that it can reflect good learning quality (Ithindi & Shikalepo, 2022). Online assessment provides 
opportunities for meaningful feedback and interactive support for students as well as possible 
impacts on student engagement and learning outcomes (Heil & Ifenthaler, 2023) and other 
benefits such as faster feedback and assessment processes, time-saving benefits, environmental 
friendliness and ease of access (Yıldız & Çakmak, 2023). 

Online assessment is a valuable opportunity for teachers to develop their technology-
based assessment skills in an effort to transform their teaching performance. Regarding OA, 
students state that teacher feedback is critical to their learning, and they want to receive timely 
and detailed feedback regarding their performance (Lee et al., 2022). It has become the basis 
(during online learning) for encouraging countries around the world to increase their attention to 
teacher literacy — including online literacy (Tian et al., 2023) by providing an equal proportion 
of OA-focused professional development in PE (Walters et al., 2023). In short, efforts to use and 
develop OA methods are needed to improve objective and credible assessments that are coherent 
with student performance assessment tasks during learning (Ithindi & Shikalepo, 2022). 

Studies on OA began to develop rapidly during Covid-19 because OA has promising 
potential to improve learning processes and outcomes (Heil & Ifenthaler, 2023). Unfortunately, 
the development of OA in PE needs to be improved. For example, the bibliometric study of 
Perdima et al. (2022) using the Scopus database found that there should be more technology and 
PE literature from 1999 to 2009. On the other hand, Yıldız & Çakmak's (2023) bibliometric 
study notes that OA is generally limited to discussing experiences and obstacles during the 
assessment process. If we look closely, eleven years before Covid-19 became a pandemic, 
Everhart & McKethan (2008) had already used an OA system to support the programme 
reporting process. Adkins et al. (2013) also investigated, using QR Code technology, teaching 
students with different ability levels. This progress in PE, unfortunately, was not followed up on 
in the latest research on OA in PE, which, ultimately, led to PE teachers being unprepared when 
entering learning in the Covid-19 period. 

After entering the Covid-19 period, research on OA started to become an interesting 
research topic for researchers. Researchers began studying OA to ensure that PE does not lose its 
learning quality even though it is held online. These studies included developing cognitive 
assessment instruments using a combination of QR Codes and Google Forms (Firmansyah et al., 
2021), assessing the effectiveness of online self- and peer-assessment for movement skills 
(Fitriady et al., 2022), and developing a tool for assessing online learning literacy for PE teachers 
(OLLPET) (Tian et al., 2023). Interestingly, one might ask, is this research just a spontaneous 
reaction to organising PE in the Covid-19 period? Or is it an innovation opportunity for 
researchers and teachers to use OA to improve the quality of PE learning practices? 

Referring to the problem background stated above, this research aims to track the trend of 
OA publications in PE over the four years from 2019 to 2023, taken from the Scopus database. 
The results of this study provide information on current research trends and project future 
research opportunities to develop OA innovations to improve the quality of PE teachers' 
performance when assessing their students' learning outcomes. 

 
Methods 

Study of publication trends about OA in PE using a bibliometric methodology, allows 
researchers to highlight emerging science and technology in a particular field while making 
meaningful, prioritised decisions on future research (Donthu et al., 2021; Mejia et al., 2021) by 
finding opportunities and updates to contribute more (Blegur et al., 2023; Marmoah et al., 2022), 
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such as examining publication patterns such as subject area, author, citation, title and other 
factors (Hanief, 2021; Li & Zhao, 2015; Puspita et al., 2023). To avoid potential bias, researchers 
used the Scopus database as a credible source for publishing OA research results in PE, while 
also having an automatic internal descriptive metrication and visualisation system.  

The researcher began the research by setting a study determination and ended with data 
reporting (see Figure 1). First, to emphasise the purpose of the investigation, the researcher set 
the terms "online AND assessment AND in AND physical AND education" in the Scopus 
inspection engine using the article title, abstract and keywords. The investigation was carried out 
on October 11, 2023. 

Second, the results of the Scopus database inspection from 2019-2023 found 993 
documents. Then, the researcher eliminated seven document types: books, data papers, errata, 
letters, short surveys, retracted documents and notes. Thus, the final articles that will be used in 
further analysis total 985 documents, in detail: articles = 815 (82.74%), conference papers = 87 
(8.83%), reviews = 61 (6.19%), book chapters = 13 (1.32%), and conference reviews = 9 
(0.91%). The 985 documents selected included more than 20 subject areas, including medicine, 
social sciences, health professions, computer science, psychology, and so on. 

Third, document inspection results were imported from Scopus data (985 documents) into 
Comma Separated Values (CSV) format to perform data metrication (such as frequency and 
percentage) on documents by year, source, author, affiliation, country, and type. Inspection data 
was also imported into Research Information Systems (RIS) format to make it easier to record 
publication metrics from Publish or Perish (PoP). 

 
Table 1: Citation Metrics from PoP  

Citation Metrics Online Assessment in Physical Education 
Publication years 2019-2023 
Citation years 4 (2019-2023) 
Papers 985 
Citations 7513 
Cites/years 1878.25 
Cites/paper 7.63 
Author/paper 5.04 
h-index 36 
g-index 60 
hl, norm 16 
hl, annual 4.00 
hA-index 23 

 
Fourth, the metrication of publication trends analysed documents by year, source, author, 

affiliation, country and type) using Scopus analysis and saving the data in JPEG format. The data 
(RIS format) was also analysed for metrication, including publication year, citation year, papers, 
citations, cites/years, and author/paper to hA-index (see Table 1) using PoP. The final analysis 
uses the VOSviewer application (from RIS format data) to diagnose citation trends based on 
units of analysis (see Tables 2 and 3), as well as visualisation (network and overlay) of 
publication trends based on keywords (see Figure 7), as well as title and abstract (see Figure 8). 
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The researchers used bibliometric analysis because it was easy to make interpretations 
from graphical representations of large bibliometric maps (Jan van Eck & Waltman, 2010). First, 
through network visualisation, where items were represented by their labels (default or circles). 
The size of the label and circle of an item was determined by the weight of the item. 
Furthermore, the distance between two items in the visualisation indicated the relatedness of the 
items (two items that were close together describe a strong relatedness). Second, through overlay 
visualisation: if an item had a score, the item colour was determined by the item's score, where, 
by default, the colour ranged from blue (lowest score) to green to yellow (highest score). Third, 
through density visualisation, which showed the density of items at a certain point. By default, 
colours ranged from blue-green to yellow. The greater the number of items around a point and 
the higher the weight of the items around it, the closer the colour of the point was to yellow (Jan 
van Eck & Waltman, 2023). 

The final stage (fifth) was for researchers to report and discuss PoP citation metric data in 
table format, then report and discuss online assessment publication trend metrics in physical 
education using bar charts and pie charts in (JPEG) format, and report and discuss VOSviewer 
visualisation output in image format  (PNG) (network and overlay). 

 

 
 

Figure 1: Research flow chart 
 

Results and Discussion 
Publication Trends 
Document by Years 
The results of the Scopus database inspection during 2019-2023 found 985 articles (M+SD = 
197+77.3). Respectively, 117 articles (11.88%) were published in 2019, followed by 2020 with 
128 articles (12.99%), 2021 with 277 articles (28.12%), 2022 with 276 articles (28.02%), and 
2023 with 183 articles (18.98%). Thus, the highest number of publications occurred in 2021, 
namely 28.12%. This data also explains that the number of articles in the four years in question 
is very significant, considering that, on average, there were 197 articles published each year (and 
16.42 articles each month). This figure also correlates with the rise of the Covid-19 outbreak, 
which began to hit the world in 2019. Publication statistics were starting to increase along with 
online services for students' and university students' learning needs over almost the whole world, 
and started to decline in 2022 and 2023. 
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Figure 2: Document by years 
 

Document per Years by Source 
Overall, there were 143 publishers (sources) who published 985 articles from 159 authors 
(M+SD = 3.6+4.7). These 143 publishers published articles from the lowest range (one 
document) to 40 documents. In detail, 12 publishers published only one document, 75 publishers 
successfully published two documents, 22 publishers successfully published three documents, 14 
publishers successfully published four documents, five publishers successfully published five 
documents, two publishers successfully published six documents, four publishers successfully 
published seven documents, two publishers successfully published two documents, and two 
publishers successfully published 10 documents. Meanwhile, publishers who independently 
succeeded in publishing articles were Lecture Notes in Networks and Systems (eight documents), 
Frontiers in Psychiatry (nine documents), American Journal of Physical Medicine and 
Rehabilitation (17 documents), BMC Medical Education (19 documents), BMJ Open (23 
documents), Plos One (26 documents), and the highest was the publisher of the International 
Journal of Environmental Research and Public Health, which succeeded in publishing 40 
documents during 2019-2023. 
 

 
 

Figure 3: Document per years by source 
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Document by Authors 
One hundred fifty-nine authors contributed to the publication of 985 OA documents (M+SD = 
2.1+0.5). Only two authors succeeded in contributing to OA publications, totalling six 
documents (0.61%), namely, Kim L. Bennell and Ranna S. Hinman. These two authors have also 
been involved in a collaborative publication entitled Technical Issues occur but are infrequent 
and have little impact on physiotherapist-delivered videoconferencing consultations for knee 
osteoarthritis: A descriptive study, published in the journal Musculoskeletal Science and 
Practice, 66, August 2023. Furthermore, three documents were successfully reported by 11 
authors (1.12%). Two of them were by Gagnon et al. (2022), with an article entitled “Doctor of 
Physical Therapy Education in a Hybrid Learning Environment: A Case Report”, and, not to be 
left behind, Egerton et al. (2022) also published an article entitled, “Comparative Effect of Two 
Educational Videos on Self-efficacy and Kinesiophobia in People with Knee Osteoarthritis, an 
Online Randomised Controlled Trial”. 

 

 
 

Figure 4: Document by authors 
 

Document by Affiliation 
The University of Melbourne dominated document publications with OA title words with 20 
documents (2.03%) from other affiliates. Ranked below the University of Melbourne, The 
University of British Columbia managed to contribute 18 documents (1.83%), Monash 
University and The University of Sydney each contributed 16 documents (1.62%), the University 
of Toronto contributed 15 documents (1.52%), and the University of Alberta contributed 12 
documents (1.22%). Harvard Medical School and The University of North Carolina at Chapel 
Hill School each contributed 11 documents (1.12%). Meanwhile, The Hong Kong Polytechnic 
University, the University of Oxford, and McMaster University each contributed 10 documents 
(1.02%).  
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Figure 5: Document by affiliation 
 

Document by Country 
In the top 10 countries contributing to OA publications (M+SD = 14.6+31.9), Malaysia ranked 
last by contributing 25 documents (2.54%), followed by the Netherlands with 33 documents 
(3.35%), Germany with 36 documents (3.65%), Spain with 40 documents (4.06%), India with 43 
documents (4.37%), China with 68 documents (6.90%), Canada with 74 documents (7.51%), 
Australia with 108 documents (10.96%), the United Kingdom with 142 documents (14.42%), 
and the highest was the United States with 254 documents (25.79%). Indonesia, Greece, 
Portugal, Russia, and Turkey successfully contributed to the publication of online assessments 
with 1.32% (13 documents).  

 

 
 

Figure 6: Document by country 
 

Citation Trends 
Over the period 2019-2023, the highest number of citations occurred in 2021, with a total of 
2698 citations from 277 documents (average citations per document = 9.74). The highest number 
of citations (170) were in the article written by Chakraborty et al. (2021) entitled “Opinion of 
Students on Online Education during the Covid‐19 Pandemic”. The second highest number of 
citations was in 2020, with a total of 2147 citations from 128 documents (average citations per 
document = 16.77). The highest number of citations (156) was in the article written by Lin et al. 
(2020) entitled “Investigating Mediated Effects of Fear of Covid-19 and Covid-19 
Misunderstanding in the Association between Problematic Social Media Use, Psychological 
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Distress, and Insomnia”. The second-highest number of citations was in 2019, with 1666 
citations from 117 published documents (average citations per document = 14.24). The highest 
number of citations (149) were in the article written by Morley et al. (2019) entitled “What is 
‘Moral Distress’?” A narrative synthesis of the literature. Furthermore, there were 877 citations 
from 276 documents (average citations per document = 3.18). The highest number of citations 
(115) were in the article written by Papapanou et al. (2022) entitled “Medical Education 
Challenges and Innovations during Covid-19 Pandemic”. Finally, there were 125 citations from 
187 published documents (average citations per document = 0.67) in 2023. The highest number 
of citations (16) is in the article written by Goodyear et al. (2023) entitled “The Influence of 
Online Physical Activity Interventions on Children and Young People’s Engagement with 
Physical Activity: A Systematic Review.”  

 
Table 2: Trend Citation Based on unit of Analysis 

Document Sources Authors Organisation Countries 
Chakraborty et al., (2021) 
(170 citation; 12 total link 
strength) 

International 
Journal of 
Environmental 
Research and Public 
Health (40 
document; 293 
citations; 25 total 
link strength)  

Noblet et al. 
(2019) (2 
document; 12 
citations; 0 
total link 
strength) 

Harvard 
Medical 
School (4 
document; 107 
citations; 0 
total link 
strength) 

United 
States 
(253 
document; 
1.778 
citations; 
8.321 total 
link 
strength) 

 
If readers track it as a whole, the top number of citations (170) was in the article entitled 

“Opinion of Students on Online Education during the Covid-19 Pandemic” written by 
Chakraborty et al. (2021). Meanwhile, the article with the lowest citations (132) was entitled 
“Students' and Lecturers' Perspective on the Implementation of Online Learning in Dental 
Education due to SARS-CoV-2 (Covid-19): A Cross-Sectional Study”, written by Schlenz et al. 
(2020) (see Table 3). Other additional information, from 985 documents, is there were 28.83% of 
articles that had not received citations (0), respectively, in 2019 = 0.81% (8 documents), in 2020 
= 1.02% (10 documents), in 2021 = 5.28% (52 documents), in 2022 = 8.83% (87 documents) and 
in 2023 = 12.89% (127 documents). 
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Table 3: Five Top Citations 

No Cites (per years) 
Author 
(years) Title Publication Identity 

1 170 (85.00) Chakraborty 
et al. (2021) 

Opinion of students on online 
education during the Covid-
19 pandemic 

Human Behavior and 
Emerging Technologies, 3 
(3), 357-365, John Wiley 
and Sons Inc, ISSN 2578-
1863 

2 156 (52.00) Lin et al. 
(2020) 

Investigating mediated 
effects of fear of Covid-19 
and Covid-19 
misunderstanding in the 
association between 
problematic social media use, 
psychological distress, and 
insomnia 

Internet Interventions 21, 
100345, Elsevier B. V., 
ISSN 2214-7829 

3 155 (51.67) Callow et 
al. (2020) 

The mental health benefits of 
physical activity in older 
adults survive the Covid-19 
pandemic 

American Journal of 
Geriatric Psychiatry, 28 
(10), 1046-1057, Elsevier 
B.V., ISSN 1064-7481 

4 148 (37.00) Morley et 
al. (2019) 

What is ‘moral distress’? A 
narrative synthesis of the 
literature 

Nursing Ethics, 26(3),  
646-662, SAGE 
Publications Ltd, ISSN 
0969-7330 

5 132 (44.00) Schlenz et 
al. (2020) 

Students' and lecturers' 
perspective on the 
implementation of online 
learning in dental education 
due to SARS-CoV-2 (Covid-
19): A cross-sectional study 

BMC Medical Education 
20(1), 354, BioMed 
Central Ltd, ISSN 1472-
6920  

 
Keyword Trends 
Keyword trends were analysed using a unit of analysis of all keywords with a full counting 
method and a minimum number of occurrences of a keyword of 10, resulting in 31 meeting the 
threshold of the 7,399 keywords. In choosing a number of terms, the keywords with the greatest 
total link strength were selected with 391 keywords. The results of the analysis found that 391 
items were selected, forming five clusters, 37,045 links, and 165,811 total strong links (see Table 
4). Next, the 10 keywords with the highest occurrences in a row were, 1) human (666 with a total 
link strength of 13,411), 2) humans (500 with a total link strength = 10,429), 3) article (499 with 
a total link strength = 11,208), 4) male (415 with total link strength = 9,493), 5) adult (393 with a 
total link strength = 9,160), 6) controlled study (268 with a total link strength = 6,342), 7) 
questionnaire (256 with a total link strength = 6,054 ), 8) education (235 with total link strength 
= 4,693), 9) major clinical study (215 with a total link strength = 5,126), and 10) Covid-19 (214 
with total link strength = 3,983). 
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Figure 7: Network visualisation of keywords trends 
 
Keywords that are relevant to this research include physical activity, which ranked 11th 

(194 occurrences; 4685 total link strength); online assessment, which ranked 13th (162 
occurrences; 3797 total link strength); physical education formed only 54 occurrences with a 
total link strength of 606, physical performance formed only 19 occurrences with a total link 
strength of 469, physical education and training formed 14 occurrences with a total link strength 
of 276), and online teaching was in last place, namely 391, and, therefore, formed only 10 
occurrences with a total link strength of 68 . The VOSviewer visualisation results also prove that 
OA keywords in PE are still very limited (see Figure 7-right), so they still have the potential to 
be explored by future researchers. Online assessment is mostly published in documents in the 
health sector. This result was also confirmed by the discovery of the highest number of published 
documents (articles) in the subject area "Medicine" with 550 documents. It means that 
documents with the subject area "Medicine" accounted for 34.4% of articles. This figure is 
19.3% higher than the subject area "Social Science," which is right below it with 15.2%. 
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Table 4: Cluster of 391 Items 

Cluster Colour Items (only the first 20 items are taken as a profile) Total 
1 Red Adverse event, analgesia, body composition, breast cancer, cancer 

survivor, chronic pain, clinical effectiveness, clinical outcome, 
clinical trial, cognitive behaviour therapy, comorbidity, 
comparative effectiveness, comparative study, complication, 
controlled study, coping behaviour, cost effectiveness analysis, 
counselling, daily life activity, diet therapy. 

90 items 

2 Green Adolescent, age, aged, aged 80 and over, aging, anxiety, anxiety 
assessment, anxiety disorder, behaviour, caregiver, caregivers, 
China, Chinese, chronic disease, cognition, cognitive defect, cohort 
analysis, coronavirus disease 2019, cross-sectional studies, cross-
sectional study. 

85 items 

3 Blue Academic achievement, active learning, adolescents, assessment, 
assessment of humans, behaviour assessment, blended learning, 
clinical competence, clinical education, clinical examination, 
college student, communicable disease control, computer aided 
instruction, coronavirus, covid-19, covid-19 pandemic, curricula, 
curriculum, data analysis, distance learning. 

81 items 

4 Yellow Adult, article, attitude, attitude of health personnel, attitude to 
health, Australia, awareness, Canada, clinical article, clinical 
assessment, clinical practice, communication, consensus, 
consultation, delphi study, demographic, descriptive research, e-
mail, Germany, health care. 

75 items 

5 Magenta Alcohol consumption, behaviour change, body mass, body mass 
index, body weight, body weight loss, caloric intake, child, child 
parent relation, child preschool, children, decision making, 
diabetes mellitus, diet, dietary intake, ethnicity, feeding behaviour, 
food intake, groups by age, health behaviour. 

60 items 

 
Title and Abstract Trends 
In the choose threshold display, the minimum number of occurrences of a term used was 10, so 
only 974 met the threshold of 26,975 terms. Next, in choosing a number of terms, out of 974 
terms, the most relevant terms selected was at 584 (60% most relevant terms). The results of the 
analysis found that 584 items were selected, forming six clusters, 50,920 links, and 37,6982 total 
strong links (see Table 5). Next, the 10 terms with the highest occurrences in a row were, 1) 
students (1418 with relevance value = 0.76), 2) intervention (630 with relevance value = 0.44), 
3) course (351 with relevance value = 0.95), 4) physical activity (300 with relevance value = 
0.48), 5) skill (272 with relevance value = 0.57), 6) teaching (264 with relevance value = 1.22), 
7) university (252 with relevance value = 0.72), 8) child (249 with relevance value = 0.62), 9) 
teacher (244 with relevance value = 0.87), and 10) system (243 with relevance value = 0.76). 
Meanwhile, of the 584 terms (4.28%), the term included in the lowest occurrences (10), was one 
physical term, namely "physical consultation." 

 



 Journal of Learning for Development 11(2), 2024  
 

 

361 

 

 
 

Figure 8: Network and overlay visualisation of title and abstract trends 
 
Not much different from keyword visualisation, even though we have visualised more 

terms through title and abstract, it turned out that the term "online assessment" was still limited 
by only forming 46 occurrences and 0.80 relevance so it was not formed in the VOSviewer 
visualisation (cluster 1). The "online assessment" network was only formed around the term 
"students and systems." Furthermore, the term "physical education" only formed 111 
occurrences and 1.03 relevance. The "physical education" network only formed around the terms 
"courses, system, lesson, teaching, teacher, technology, student, challenge, university, and 
sport." In the VOSviewer visualisation, both network and overlay (see Figure 8), the two terms 
searched (OA and PE), apart from having a low label (item) load (so they were not readable in 
the VOSviewer visualisation), these two terms also did not have a network. Thus, future 
investigations into OA in PE have great potential to support teachers in making learning effective 
and efficient by maximising technology.  
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Table 5: Cluster of 584 Items 

Cluster Colour Items (only the first 20 items are taken as a profile) Total 
1 Red Academic, academic years, accessibility, accuracy, achievement, 

active learning, advantage, algorithm, anatomy, assessment 
method, authentic assessment, Bangladesh, blended learning, 
book, campus, case report, case study, challenge, class, 
classification. 

199 items 

2 Green Acceptance, adolescents, adult, age, age group, alcohol 
consumption, anxiety, aor, associated factor, behaviour, bmi, 
body mass index, body weight, burden, China, chronic disease, 
college student, comorbidity, compliance, consumption. 

162 items 

3 Blue Acceptability, adherence, adverse event, arm, arthritis, August, 
axspa, baseline, bmr, breast cancer, cancer, caregiver, child, 
chronic pain, clinical trial, cluster, cognitive function, control 
group, controlled trial, cost effectiveness. 

92 items 

4 Yellow Academic physiatrist, accreditation council, adult patient, 
agreement, ama pra category, association, claim cme credits 
complete, clbp, clinical experience, clinical trial, cme activity, 
cme objective, cognition, completion, concussion, confidence 
interval, consensus, continuing medical education, contrast, 
credit. 

59 items 

5 Magenta Body, cinahl, coach, Cochrane library, cost, database, definition, 
diabetes, embase, evidence, family member, gamification, grade, 
grading, harm, heath care provider, health education, 
hypertension, inclusion criterium, interpretation. 

56 items 

6 Cyan Amount, anonymous online survey, bias, current practice, female 
student, inequality, medicine, neurology, obstetric, patient 
outcome, priority, progress, speciality, surgery, trainee, uea. 

16 items 

 
The peak of OA publications in PE occurred in 2021 (277 documents) and experienced a 

decrease of 0.10% in 2022 and a decrease of 9.04% in 2023. One of the reasons for this 
decreasing trend was the start of the recovery from the Covid-19 pandemic, so face-to-face 
learning started to be held with certain terms and conditions. VOSviewer visualisation results 
show that the 985 article titles, abstracts and keywords "online AND assessment AND in AND 
physical AND education", during 2019-2023, were still very limited. This conclusion was 
confirmed from the three VOSviewer visualisations that show the online assessment title words 
and physical education title words had a low item load. Hence, the labels were small and not 
visible. Some research that confirmed the examination of OA in PE was presented by Backman 
et al. (2023) in an article entitled “The Assessment of Final Year Projects in Physical Education 
Pre-Service Teacher Education: From a Face-to-Face Assessment to an Online Assessment”. 
Also in an article entitled “Needs Assessment QR Code Combination with Google Form for 
Online Cognitive Assessment”, by Firmansyah et al. (2021). Other relevant studies discussed 
only the online implementation of PE (Jeong & So, 2020; Wang et al., 2023; Yu & Jee, 2021). 
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Discussion 
A number of publications on bibliometric studies on OA have been carried out previous to this 
by several researchers from various countries. The studies referred to include online formative 
assessment in higher education in Russia (Sudakova et al., 2022), online assessment in higher 
education in Germany (Heil & Ifenthaler, 2023), applications articles on online assessment 
process in Turkey (Yıldız & Çakmak, 2023), peer assessment in online language courses in 
China (Y. Lin & Yu, 2023), and online education in sports in the Republic of Korea (Zhou, 
2023). The bibliometric study on online assessment above has been discussed in at least four 
articles. Unfortunately, it did not address the subject of PE. Meanwhile, another bibliometric 
study by Zhou (2023) discussed PE, but only with regard to PE online learning, not specifically 
OA. This means that the results of this study can fill the gaps in previous studies, while 
providing a new perspective that investigating OA is still a promising future research need. This 
is not only due to the limited number of studies on OA but also to the need for more clinical 
investigation on the use of OA in PE, which is essential for strategic recommendations to 
teachers integrating technology in supporting decisions regarding the development of credible 
student learning outcomes.  

As the Covid-19 period ends, teachers will organise face-to-face PE because they miss 
interactive relationships with their students (Kim et al., 2021) and have more effective ‘control’ 
over the integration of various educational objectives during students' movement experiences. 
During the PE onsite service situation, teachers still need assessment measures to measure the 
achievement of the learning objectives that they have formulated in their lesson plans. Physical 
education teachers still need the integration of OA methods, even in face-to-face learning. 
According to Ithindi & Shikalepo (2022), OA helps teachers improve objective and credible 
assessment processes on student learning performance. Apart from being environmentally 
friendly, OA also facilitates students getting timely (time-saving) and detailed feedback and 
makes it easier for them to access information about their performance (Lee et al., 2022; Yıldız 
& Çakmak, 2023). Thus, the need to develop teachers' online literacy needs to be considered, not 
only for the online learning period but also to support teachers' teaching performance in offline 
learning (Tian et al., 2023). Utilising technology in assessments must become an integral part of 
PE (held online or offline), as has been practiced by Everhart & McKethan (2008), who used an 
online assessment system to support the programme report process long before Covid-19 became 
a pandemic. 

Still related to OA, readers can also consider the results of recent studies that have 
successfully diagnosed several OA used to evaluate academic performance, including tests, 
online exams, online presentations, online quizzes, case studies and report submissions. 
Qualitative empirical evidence shows that online exams, online quizzes and submission of 
reports have a significant impact on academic performance (González-Rivera et al., 2023; 
Thathsarani et al., 2023). Additionally, from a comprehensive literature review, Huber et al. 
(2023) succeeded in identifying five main design considerations for using OA, namely, that the 
assessment must: 1) ensure academic integrity; 2) enable the provision of quality feedback; 3) 
support a positive learning experience for students; 4) ensure the integrity of student information; 
and 5) ensure all students have an equal opportunity to complete the assessment successfully. 
Some problems that also concern teachers in using OA are that OA gives students the 
opportunity to use unfair methods, does not create a feeling of mastery of subject knowledge 
after the exam and creates concerns about using digital assistance before the exam (Nagar & 
Pradhan, 2022), so that if at least some of these problems are not resolved, teachers will have 
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difficulty guaranteeing quality OA for their students (Bouhidel, 2022). This phenomenon could 
also become a research topic for OA in PE in the future. 

 
Implications and Further Research 

With visualisation via title and abstract, it turns out that the term "online assessment" was still 
limited to forming only 46 occurrences and 0.80 relevance. Furthermore, the term "physical 
education" formed only 111 occurrences and 1.03 relevance. These two terms were also proven 
to have a small item load, so they were not visualised in the VOSviewer output and also did not 
have networking. This means this study has proven that the results of online assessment 
inspections in physical education still have potential for future research. The limitation of this 
research is that it used only the keyword online assessment in PE, so it did not accommodate 
other terms that had the same synonym as online assessment, such as technology assessment, 
digital assessment and others. Hence, investigations into these terms should also be explored. 

The need to develop various skills to prepare students to survive in the future has varied 
and is also changing rapidly. This variation and speed are also ideally directly proportional to the 
"speed" of teachers' accessibility to various instruments for assessing and making decisions on 
student learning outcomes, as well as the speed of accessibility for students and parents to 
determine the progress of the children's learning outcomes. For this reason, the study of OA 
development in PE is a strategic and crucial action. One of the objectives of future research that 
can be tested is to place online various instruments for assessing student learning outcomes, from 
the cognitive, affective and psychomotor aspects, in order to make it easier for teachers in their 
operation, accessibility, analysis and, of course, decisions on the development of student learning 
outcomes. 
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