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ABSTRACT KEYWORDS

The research objective was to determine the effectiveness of learning in improving student learning  E-Learning Development;
outcomes in Education Management courses by developing a learning management system (LMS).  educational management;
The decline in educational administration student learning outcomes in courses is because the psychological orientation
media used so far has not been optimal. This is the initial cause of low learning outcomes. Urgency,

there is a gap between theory, reality and expectations, so, it is necessary to develop E-Learning to

improve the learning process for Education Management and Educational Psychology Orientation

courses. Research and Development (R&D) research method with the ADDIE strategy. The research

subjects were the Educator Management course and the objects were 35 postgraduate educational

administration students. Data collection techniques with product validation, instruments, pre-test

and post-test. Engineering analysis, needs analysis, design, development, testing and evaluation.

Data validation results, tests and assessment instruments are analyzed in stages until the product is

declared valid, practical and effective. As a result, the score of the technology expert is 92.13, the

learning model expert is 91.43, the peer assessment is 94.02, and all the assessments given are

interpreted very well. In small trials, the mean post-test result was 88.40. Large group trial mean

90.83. The difference in the scores of students who use the product and those who do not use the

product has a difference of 18.63. In conclusion, the developed product is capable of significantly = Received: 16 May 2023
increasing student learning outcomes in education management courses using E-Learningandisvery  Accepted: 21 May 2023
effective. Published: 22 May 2023

Introduction

Technology becomes a tool in the learning process (Yang et al., 2022). Technology is a means of communicating
with students in teaching and teaching staff can convey the entire administration of the educational process through
technology (Haleem et al.,, 2022). But not a few found the problems faced by students and teachers when
communicating (Le et al., 2022). Difficulties arise when the learning process is carried out, starting from the internet
which is often disconnected and devices in the media which are disrupted (Jaaska & Aaltonen, 2022; Kasneci et al.,
2023; Davy Tsz Kit, Luo, and Chan, & Chu, 2022). Education currently uses a lot of media such as Zoom, Teams, and
Google Meet as a tool and is the easiest for students to accept at school (Stecuta & Wolniak, 2022; Estrella, 2022; Zen,
Reflianto, Syamsuar, & Ariani, 2022; and Fujs, Vrhovec, Zvanut, & Vavpoti¢, 2022). Whereas higher education provides
a lot of administration and requires media that can store all information starting from lesson plans, materials,
assessment rubrics, videos and student assignments that must be stored properly (Al-Amin, Zubayer, Deb, & Hasan,
2021; Bauman & Lucy, 2021; Lapitan, Tiangco, Sumalinog, Sabarillo, & Diaz, 2021). In higher education today many
use the media learning management system (LMS) (Y. H. S. Al-Mamary, 2022a). Every tertiary institution uses a learning
management system (LMS) in the hope of improving the learning process and improving student learning outcomes
(Almutairi et al., 2022) . But the facts are different, in 2021 the learning process in tertiary institutions has decreased
learning outcomes, from the survey there was a 36% decrease and 67% reported difficulties in using media. The
lecturer believes that the use of a learning management system (LMS) requires development (Espinosa-Navarro et al.,
2021; and (Saide & Sheng, 2021). Another fact, in 2022, the use of a learning management system (LMS) is still far
from expectations, 62% of students think they will still experience difficulties in the learning process by using a media
learning management system (LMS). Students have difficulty communicating, saving assignments and accessing
material provided by lecturers (Ogrencilerinin ’, Vatandas’ Kavrami, & Goriisleri, 2013; Smirani, Yamani, Menzli, &
Boulahia, 2022; and Gopinathan, Kaur, Veeraya, & Raman, 2022). While the lecturers themselves experience obstacles
in preparing material and putting it into the learning management system (LMS) (Sulaiman, Mahomed, Rahman, &
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Hassan, 2022; and (Y. H. S. Al-Mamary, 2022b). The opinions of lecturers and students are in line, that in the use of
learning management systems (LMS) there are quite serious problems.

In the needs analysis, this study asked lecturers about problems that were often encountered, the Education
Management lecturer answered that the use of a learning management system (LMS) required complete learning tools,
such as modules or teaching materials, assessments, rubrics, division of tasks, division of groups and collection of
student assignments, but the constraints so far require quite a long time to present all the expected learning tools
(Hutchison, 2019; Lapitan et al., 2021; Yilmaz et al., 2022). As a result, students are not optimal in the learning process.
Lecturers are aware of this problem, but due to time constraints, they still mix online and face-to-face learning
methods, with the aim of being able to clarify material to students when the learning management system (LMS)-based
online learning process is not understood by students. Lecturers realize that it cannot be like this continuously, there
must be a solution that can develop learning tools through a learning management system (LMS) in the course
Increasing Student Understanding in Education Management and Educational Psychology Orientation courses. Needs
analysis was also carried out in this study by looking at the learning outcomes of students who took the Educational
Management and Educational Psychology Orientation courses, out of 30 students there were 18 people who had
problems and the expected results were not in accordance with the target. When students were asked about the
obstacles and difficulties they faced, it was difficult to access material from courses in the learning management
system (LMS). The learning process using the learning management system (LMS) is still far from what was expected.
The students expect the need for material development and learning process aids and include them in the learning
management system (LMS), starting from the lesson plan, materials, assignments or projects that students must work
on, quizzes that must be done, assessment rubrics and assessments used in Educational Management and Psychology
Orientation courses. The learning model used so far in the Education Management and Psychology Orientation courses
is cooperative learning. This model is explained during the face-to-face learning process, students form discussion
groups to produce a solution for each problem that exists from each material. However, during the online learning
process, group discussions decreased and student learning interest decreased. The cooperative learning model is a
model that combines all the understandings involved in the discussion. This model is expected to be developed in the
media used (Pareto & Willermark, 2022).

Development theory says that in order to achieve success in the learning process of one subject, it is necessary
to develop methods in the media used (Astadi, Kristina, Retno, Yahya, & Agni Alam, 2022; and Degner, Moser, &
Lewalter, 2022). According to D’amore, Di Vaio, Balsalobre-Lorente, & Boccia, (2022); Hanzelik, Kummer, & Abonyi,
(2022); Caiado, Scavarda, Azevedo, Nascimento, & Quelhas, (2022) to produce the right products and models in online
learning, must follow the development steps . In development research the steps taken are the development of ADDIE
dengan Analysis, Design, Development, Application and Evaluation (Kennedy et al., 2022; (Anokhin et al., 2022).
According to Caporarello & Sarchioni, (2014) this development theory is able to solve all student problems and provide
solutions in increasing the expected learning outcomes through products used to help students. The model that is
developed in the media used and incorporates the model into the material presented will be able to construct students'
minds in understanding the material through an ongoing discussion process. This research is very urgent to do
because theories, facts and expectations are not in line, given the problems faced by students and lecturers alike,
namely difficulties in the learning process using the media and models that have been used so far (Leidner &
Jarvenpaa, 1995; Eyler, 2002).

The aims of the research were: 1) to find out the validity of E-learning and the cooperative model, 2) to find out
the effectiveness and practicality of the product and 3) to find out the increase in understanding and improvement
in learning outcomes in the Educational Management and Psychology Orientation Courses.

Methods

The method in this research is Research and Development (R&D) with strategies namely Analysis, Design,
Development, Application and Evaluation. The development research flow used (Lawson, Longhurst, & Ivey, 2006;
Johnson, Laurell, Ots, & Sandstrom, 2022; and Yu, Abbas, Alvarez-Otero, & Cherian, 2022):
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Figure 1. Research Flow

The first stage is by analyzing the needs of educators and students. Research asks educators questions about
their obstacles when preparing learning tools and what difficulties they face when implementing lecture material.
When analyzing these needs, everything is recorded and becomes the basis for designing the products that are made.
The second stage is product design. At this design stage, research designs materials by pouring cooperative models
into the materials that have been made. In this design, it is continued by pouring the material and the depth model
of the E-Learning media. The third stage of Development. At this development stage, the research validates experts in
their fields, colleagues and students. Experts in their chosen fields are technology experts, learning experts and
learning model experts. While the selected lecturers are lecturers in the same field who have taught Education
Management courses and students who carry out the validation are students who are the object of research. The
fourth stage is Application. At this stage, the research conducted a two-stage trial, namely a small-scale trial and a
large-scale trial. Small group trials of 10 students and large group trials of one class of 35 students. At this stage pre-
test and post-test were also carried out. The final stage is Evaluation. At this last stage, evaluate the product model
that has been tested. At this stage an assessment is also carried out by looking at the average post-test increase and
becomes the basis for seeing that the product is practical and effective. The subjects in this study were the Education
Management course and the objects of research were 35 education management students.

Data collection techniques by distributing products to be assessed and validated by learning experts,
technology experts, learning model experts, lecturers as colleagues and students. Data was also obtained by giving
pre-tests and post-tests to students. Tests were given to 35 students, students were also asked to fill out research
instruments on E-Learning products and models that had been tested on students.

Analysis technique, analysis is carried out on E-learning products and models by analyzing the assessments
given by experts, colleagues and students. Each assessment component is summed up and the final average is seen.
The assessment given is made in the form of tables and diagrams and forms the basis for interpreting the results.
Furthermore, the research evaluated E-learning and the cooperative model based on the results of technology
validation, learning model experts, administrative management lecturers and students in small group trials. Data were
analyzed using a Likert scale calculation with points 1 to 5. The percentage of success used is the calculation
(Tosuntas, Karadai, & Orhan, 2015; and Dana, Salamzadeh, Hadizadeh, Heydari, & Shamsoddin, 2022):

S
P = x100% )

P = Percentage of Success (%)
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S = Total value acquisition
N = Total maximum value

Table 1. Rating Scale of Research Instruments

No Alternative Answers Score Weight

1 Very good 5
2 Good 4
3 Enough 3
4 Not good 2
5 Not very good 1

The data obtained is then measured by the interpretation of the score as follows (Doi et al., 2022; Chansanam
& Li, 2022; and Fumagalli et al., 2022):

Table 2. Interpretation of Likert Scale Scores.

Percentage Interpretation
0%-20%  Not Very Good
21% - 40% Not Good
41% - 60% Enough
61% - 80% Good

81% - 100% Very Good

Results

The results of this study are learning management system (LMS) products equipped with cooperative learning
models. The product has been validated and tested on a small scale, tested on a large scale and evaluated. Products
are produced in the following stages:

Needs Analysis

Stages of student needs analysis and lecturer needs analysis. An analysis of student needs was carried out by
distributing questionnaires of obstacles and difficulties when preparing for learning, subjects, methods, models,
strategies and media tools used as well as student learning outcomes for subjects that were considered to have
obstacles. The students were asked about the obstacles and difficulties in the Education Management course, this is
because this course requires the right media and methods in conveying the content of the material. The students
argue, this course is not enough just theory but blinds direct practice. When learning online, practice in management
courses is reduced. The students hope that there will be development of E-Learning with the right model before and
when the education management course is implemented. Students feel that when online learning is carried out,
understanding and learning outcomes decrease due to inappropriate media and models being used.

The second stage is an analysis of the needs of education management lecturers. When this research asked
about the obstacles and difficulties of education management lecturers in the preparation and implementation of
education management courses, the lecturers answered the obstacles to the use of E-Learning and the model used
was not appropriate. Lecturers hope that the cooperative model that has been used so far can be developed in E-
Learning which is used during the learning process. E-Learning that has been used so far is the Learning Management
System (LMS). The lecturers hope that this research can develop E-learning and include the cooperative model as a
tool in the learning process of education management courses. Lecturers also acknowledged the low understanding
of students when learning education management courses and this study gave pre-tests to students to see students'
initial abilities. The results obtained are: class A with a pre-test score of 44.22 and a pre-test for class B 36.33.

Design

Course material is compiled and designed using a cooperative learning model and incorporated into the depth
learning management system (LMP) used in the learning process so far. This research includes learning
implementation plans, materials, cooperative assignments, project assignments, assessment rubrics and assessments
of each component. When designing the model, this study paid attention to the expectations of students and lecturers
when the needs analysis was carried out. The design process runs for two months until the product is ready to be
validated by experts in their fields, starting from technology experts, learning model experts, colleagues and students
after the implementation process is complete. The design results are in line with the theory which says that the
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product is designed according to the needs of the needs analysis (Bovea & Pérez-Belis, 2012; H. Yu, Tullio-Pow, &
Akhtar, 2015; Vonderembse, Uppal, Huang, & Dismukes, 2006; Awan, Sroufe, & Bozan, 2022; Vonderembse et al.,
2006).

Development

Early stages in this development, research provides a product to be assessed by technology experts. The
validation process is for 2 months until the technology experts think the product is feasible to be tested by other
experts. It can be seen that technology experts give ratings above 90, this can be interpreted that the media
development carried out in this research is in the very good category. During product validation, experts validated 4
times and suggested many changes from the previous design. Many technology experts provide advice on saving
assignments and projects to be worked on by students with the aim that students have no difficulty finding
information on assignments for the next meeting. Experts provide an assessment of the learning components in the
media at 93.12, media construction at 92.03, models outlined in technology 91.30 and how to present 92.10. The
second stage, research provides products to be validated by learning model experts. Learning experts validate 5 times
for 2 months, learning model experts provide a very good response to the product developed. Learning model experts
assess the suitability of material indicators 91.12, writing language design 92.50, and model suitability in E-Learning
91.33 and model construction 90.80. Of all the components of the assessment, the learning model expert can be
interpreted as giving an assessment of all components very well. Based on this assessment, the research continues
validation with colleagues, namely lecturers who teach education management courses. The third stage, this research
continues validation by providing products to colleagues to evaluate products that have been developed and validated
by technology experts and learning model experts. It was found that colleagues also gave very good ratings of all
product components that had been developed in this study. Peers gave scores for the writing language component
94.20, material suitability 93.30, Writing Language Design 95.20, Model Suitability 93.08, and construction 94.20. Of
all the assessment components given by colleagues, the research can be tested on students with small-scale groups.

Implementation

Small Group Trial

In this implementation phase, the research conducted trials by providing products to students in the learning
process. Materials, models, assignments, projects, assessment rubrics and assessments have been prepared in the
learning management system (LMS) media. Before the learning process is carried out, the research gives instructions
to students to see and access the products that have been developed. The research went on actively for one month
and I found no problems with the learning process taking place. At the end of the learning process, the research gives
post-tests to students to see the improvements they can get with the help of the products that have been developed.
The results obtained by small group students during the trial are as follows:

Table 3. Peer Validation Assessment

No  Indicator Presentation  Category
1 Learning Component 96.30 Very good
2 Presentation 94.20 Very good
3 Material Suitability 91.25 Very good
4 Writing Language Design 93.40 Very good
5 Model Fit 92.18 Very good
6 Construction 92.22 Very good
Mean 93.25 Very good

Table 3 shows student assessments of products that have been designed, validated and tested. Students'
assessment of the learning component indicators was 96.30, the way of presenting received a score of 94.20, the
suitability of the material was 91.25, the design of the writing language was 93.40, the suitability of the model was
92.18, and the construction was 92.22. All indicators assessed by these students are interpreted in the very good
category.

Large Group Trial

In this large group trial phase, students are given learning with the help of products that have been designed,
validated and have been tested on a small scale to students. Before the learning process is given, pre-tests are given
to all students who are the object of research. Then proceed with the implementation of the course with the help of
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existing products. During the learning process for this education management course, it lasted for 4 months and
during this time materials, models, and other equipment were recorded and corrected in the online media used. In
the final stage of learning this course, this research provides post-tests to measure results and sorry for giving
products as learning aids. The results obtained by students are as follows:

= Pre-Tes = Pos-Tes

Figure 2. Comparison before and after the learning process with the help of products

In this product trial, research also teaches different classes without the help of products that have been
developed. Models and media that have been developed are not used in the learning process in different classes. The
results obtained are very different. In the class that did not use the product, the average score at the post-test was
72.20. Research interprets the results obtained in the good category. The difference in the average value of those who
do not use the product with those who use the product is 18.63.

Evaluasi

Table 4. Recapitulation of student assessment of products

No Indicator Percentage Category
1 E-Learning Components 93.80 Very good
2 Model Fit 94.13 Very good
3 Presentation 97.68 Very good
4 Material writing language 96.78 Very good

Mean 91.98 Very good

The assessment given by students in the learning process with the help of products is very good. This can be
seen from all the components of the assessment indicators given to students who scored nineties, for the E-Learning
component 93.80, suitability, model 94.13, presentation 97.68, material writing language 96.78. This has a positive
value for answering problems in the background and being a solution to previous problems in the educator
management course. The product developed in this research is in line with the theory that a product that gets a very
good value must be able to increase the interest of its users (Laukkanen & Tura, 2022; Al-Emran et al., 2022; and Liu
et al., 2022)

Discussion

1. Form valid E-learning methods and cooperative models

The form of the online method developed in this study is the learning management system (LMS). Pre-designed
materials, lesson plans, methods, models, learning strategies, assignments, projects, scoring and scoring rubrics are
included in the learning management system. This is in line with previous findings that learning tools must be given
to students (Lopez-Carril et al., 2022; Hamadi et al., 2022). This learning management system (LMS) product is
equipped with a cooperative learning model in which projects and assignments are divided into several groups and
given to students in discussing each material in the educator management course. This is in line with the theory that
the media used must be equipped with the right model (Thompson et al., 2022; Lumbantoruan, 2022). The learning
management system (LMS) product with a combination of cooperative models is considered by experts to be very
good. The process of evaluating this product starts with the technology expert by giving an average score for all
components of the assessment indicators, namely 92.13. This product is followed by validation by learning model
experts. Learning model experts carry out a very detailed validation and pay attention to the cooperative model used
in the learning management system (LMS). The learning model expert at the end of the validation gave an average



ASIAN JOURNAL OF EDUCATIONAL TECHNOLOGY 37

score for all components, namely 91.43. In the final stage of validating lecturers or colleagues who teach in the
education management study program, the results given by colleagues for the products developed are very good with
a score of 93.25. The results of this validation are in line with the theoretical opinion, that the product that has been
developed must be valid and must be interpreted very well (Al-Emran et al., 2022; Ratti et al., 2022).

2. Effectiveness and practicality of the product

Product effectiveness and practicality can be seen from the learning process and learning outcomes obtained
by students during the post-test for all students. Practicality is assessed by students by providing assessment
instruments developed from all component indicators. The post-test results obtained by students in small groups
were very good at 72.22. While the effectiveness of this product is seen from the assessment of the questionnaire and
post-test. The results obtained from large group trials can be interpreted very well. The results obtained by students
during the post-test were 90.83 and the questionnaire scores by students were 91.98. This value can be interpreted
very well for all components of the assessment. With very good grades given by students, it can be said that products
that have been developed using a cooperative model can improve student learning outcomes in education
management. This is in line with the theory, that every product must be said to be valid and tested on users and
declared effective in improving student learning outcomes (Al-Mamary, 2022a; Calik et al., 2022; Bossman & Agyei,
2022; Nuanmeesri, 2022).

3. Improved understanding and learning outcomes in Education Management and Psychology
Orientation courses.

During the large-scale trial, this study also carried out the learning process in the education management class.
One class is given a product that has been validated and tested on a small scale and another class is not given a
product. The results obtained from the post-test of the two classes for the class that was not given the product were
72.22. However, students who carry out the learning process in education management courses by being provided
with E-Learning product assistance and equipped with cooperative models get very good and very high scores, namely
90.83. Students assess the learning process, products and models through instruments of 91.98. This confirms that
the learning process for education management courses is very good, runs smoothly and effectively and gets very
good learning outcomes. This finding is in line with the theory that products that have been tested on a large scale
and have a positive impact can improve student learning outcomes (M. Liu et al., 2022; Y. H. Al-Mamary & Alshallaqi,
2022).

Conclusion

This study concluded that the products that have been produced can improve understanding and student
learning outcomes in education management courses. The resulting product has gone through a process, validated
and tested on a small and large scale. The results of the assessment from the technology expert were 92.13, validation
was also carried out by the modeling expert and colleagues with each value given being 91.43 and 94.02. This product
has also been tested on a small and large scale, the average post-test results for small and large groups are 72.22 and
90.83. The evaluation results show that the product interprets very well for use in the learning process of education
management courses, both from E-Learning and the cooperative model used.

The strength of this product is that it is a learning management system (LMS) product equipped with a
cooperative learning model and complete material in education management courses. The resulting learning
management system (LMS) product can be tested by replacing the cooperative learning model with other learning
models that are similar to cooperative learning models such as the small group model.

The weakness of the learning management system (LMS) product which is equipped with a cooperative learning
model has not been carried out with an experimental approach. This study recommends further research by testing
learning management system (LMS) products elsewhere.

Acknowledgements

I thank all those who have supported me in completing this research to the publication stage. We hope that the
publication of this article will have a positive impact.

Funding

This research was funded by the Indonesian Christian University research institute.”



38 Mesta Limbong

References

Al-Amin, M., Zubayer, A. Al, Deb, B., & Hasan, M. (2021). Status of tertiary level online class in Bangladesh: students’ response on
preparedness, participation and classroom activities. Heliyon, 7(1), €05943.1-7. https://doi.org/10.1016/j.heliyon.2021.e05943

Al-Emran, M., Al-Maroof, R., Al-Sharafi, M. A., & Arpaci, L. (2022). What impacts learning with wearables? An integrated theoretical
model. Interactive Learning Environments, 30(10), 1897-1917. https://doi.org/10.1080/10494820.2020.1753216

Al-Mamary, Y. H., & Alshallagi, M. (2022). Impact of autonomy, innovativeness, risk-taking, proactiveness, and competitive
aggressiveness on students’ intention to start a new venture. Journal of Innovation and Knowledge, 7(4), 100239.1-10.
https://doi.org/10.1016/.jik.2022.100239

Al-Mamary, Y. H. S. (2022a). Understanding the use of learning management systems by undergraduate university students using the
UTAUT model: Credible evidence from Saudi Arabia. International Journal of Information Management Data Insights, 2(2), 1-
11. https://doi.org/10.1016/j.jjimei.2022.100092

Al-Mamary, Y. H. S. (2022b). Why do students adopt and use Learning Management Systems?: Insights from Saudi Arabia.
International Journal of Information Management Data Insights, 2(2), 100088.1-9.
https://doi.org/10.1016/j.jjimei.2022.100088

Al-Rahmi, W. M., & Zeki, A. M. (2017). A model of using social media for collaborative learning to enhance learners’ performance on
learning. Journal of King Saud University - Computer and Information Sciences, 29(4), 526-535.
https://doi.org/10.1016/j.jksuci.2016.09.002

Almutairi, M., Simpson, A., Khan, E., & Dickinson, T. (2022). The value of social media use in improving nursing students’ engagement:
A systematic review. Nurse Education in Practice, 64(September), 103455.1-17. https://doi.org/10.1016/j.nepr.2022.103455

Anokhin, A. P., Barch, D., Kennedy, J. T., Andrey, P., James, T., Mcglade, E., Mccandliss, B., Nagel, B., Jo, S., & Tapert, S. (2022). Digital
Commons @ Becker Age-related changes and longitudinal stability of individual differences in ABCD Neurocognition measures
Please let us know how this document benefits you . Recommended Citation. Developmental Cognitive Neuroscience, 101078(7),
1-11. https://doi.org/https://doi.org/10.1016/j.dcn.2022.101078

Astadi, P., Kristina, S., Retno, S., Yahya, P., & Agni Alam, A. (2022). The long path to achieving green economy performance for micro
small medium enterprise. Journal of Innovation and Entrepreneurship, 11(1), 1-19. https://doi.org/10.1186/s13731-022-
00209-4

Awan, U., Sroufe, R., & Bozan, K. (2022). Designing Value Chains for Industry 4.0 and a Circular Economy: A Review of the Literature.
Sustainability (Switzerland), 14(12), 1-20. https://doi.org/10.3390/sul4127084

Bauman, A., & Lucy, C. (2021). Enhancing entrepreneurial education: Developing competencies for success. International Journal of
Management Education, 19(1), 100293.1-10. https://doi.org/10.1016/j.ijme.2019.03.005

Bossman, A., & Agyei, S. K. (2022). Technology and instructor dimensions, e-learning satisfaction, and academic performance of
distance students in Ghana. Heliyon, 8(4), €09200.1-16. https://doi.org/10.1016/j.heliyon.2022.e09200

Bovea, M. D., & Pérez-Belis, V. (2012). A taxonomy of ecodesign tools for integrating environmental requirements into the product
design process. Journal of Cleaner Production, 20(1), 61-71. https://doi.org/10.1016/j.jclepro.2011.07.012

Caiado, R. G. G., Scavarda, L. F., Azevedo, B. D., Nascimento, D. L. de M., & Quelhas, O. L. G. (2022). Challenges and Benefits of
Sustainable Industry 4.0 for Operations and Supply Chain Management—A Framework Headed toward the 2030 Agenda.
Sustainability (Switzerland), 14(2), 1-26. https://doi.org/10.3390/su14020830

Calik, A., Cakmak, B., Kapucu, S., & Inkaya, B. (2022). The effectiveness of serious games designed for infection prevention and
promotion of safe behaviors of senior nursing students during the COVID-19 pandemic. American Journal of Infection Control,
50(12), 1360-1367. https://doi.org/10.1016/j.ajic.2022.02.025

Caporarello, L., & Sarchioni, G. (2014). E-learning: The recipe for success. Journal of E-Learning and Knowledge Society, 10(1), 117~
128.

Chansanam, W., & Li, C. (2022). Scientometrics of Poverty Research for Sustainability Development: Trend Analysis of the 1964-2022
Data through Scopus. Sustainability (Switzerland), 14(9), 1-19. https://doi.org/10.3390/su14095339

D’amore, G., Di Vaio, A., Balsalobre-Lorente, D., & Boccia, F. (2022). Artificial Intelligence in the Water-Energy-Food Model: A Holistic
Approach towards Sustainable Development Goals. Sustainability (Switzerland), 14(2), 1-16.
https://doi.org/10.3390/su14020867

Dana, L.-P., Salamzadeh, A., Hadizadeh, M., Heydari, G., & Shamsoddin, S. (2022). Urban entrepreneurship and sustainable businesses
in smart cities: Exploring the role of digital technologies. Sustainable Technology and Entrepreneurship, 1(2), 100016.1-9.
https://doi.org/10.1016/j.stae.2022.100016

Davy Tsz Kit, N. G., Luo, W., Chan, H. M. Y., & Chu, S. K. W. (2022). Using digital story writing as a pedagogy to develop Al literacy
among primary students. Computers and Education: Artificial Intelligence, 3(October 2021), 100054.1-14.
https://doi.org/10.1016/j.caeai.2022.100054

Degner, M., Moser, S., & Lewalter, D. (2022). Digital media in institutional informal learning places: A systematic literature review.
Computers and Education Open, 3(December 2021), 100068.1-11. https://doi.org/10.1016/j.cac0.2021.100068

Doi, S. A., Furuya-Kanamori, L., Xu, C., Lin, L., Chivese, T., & Thalib, L. (2022). Controversy and Debate: Questionable utility of the
relative risk in clinical research: Paper 1: A call for change to practice. Journal of Clinical Epidemiology, 142(2), 271-279.
https://doi.org/10.1016/j.jclinepi.2020.08.019

Espinosa-Navarro, J. A., Vaquero-Abellan, M., Perea-Moreno, A. J., Pedros-Pérez, G., Aparicio-Martinez, P., & Martinez-Jiménez, P.
(2021). The higher education sustainability before and during the COVID-19 pandemic: A spanish and ecuadorian case.
Sustainability (Switzerland), 13(11), 1-22. https://doi.org/10.3390/sul3116363

Estrella, F. (2022). Ecuadorian university English teachers’ reflections on emergency remote teaching during the COVID-19 pandemic.
International Journal of Educational Research Open, 3(November 2021), 1-10. https://doi.org/10.1016/j.ijedro.2022.100141

Eyler, J. (2002). Reflection: Linking service and learning - Linking students and communities. Journal of Social Issues, 58(3), 517-534.
https://doi.org/10.1111/1540-4560.00274

Fujs, D., Vrhoveg, S., Zvanut, B., & Vavpoti¢, D. (2022). Improving the efficiency of remote conference tool use for distance learning
in higher education: A kano based approach. Computers and Education, 18I1(July 2021), 1-15.
https://doi.org/10.1016/j.compedu.2022.104448

Fumagalli, F., Calbi, V., Natali Sora, M. G., Sessa, M., Baldoli, C., Rancoita, P. M. V., Ciotti, F., Sarzana, M., Fraschini, M., Zambon, A. A,
Acquati, S., Redaelli, D., Attanasio, V., Miglietta, S., De Mattia, F., Barzaghi, F., Ferrua, F., Migliavacca, M., Tucci, F., ... Aiuti, A.
(2022). Lentiviral haematopoietic stem-cell gene therapy for early-onset metachromatic leukodystrophy: long-term results
from a non-randomised, open-label, phase 1/2 trial and expanded access. The Lancet, 399(10322), 372-383.
https://doi.org/10.1016/5S0140-6736(21)02017-1

Gopinathan, S., Kaur, A. H., Veeraya, S., & Raman, M. (2022). The Role of Digital Collaboration in Student Engagement towards
Enhancing Student Participation during COVID-19. Sustainability (Switzerland), 14(11), 1-23.



ASIAN JOURNAL OF EDUCATIONAL TECHNOLOGY 39

https://doi.org/10.3390/sul14116844

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in education: A review.
Sustainable Operations and Computers, 3(May), 275-285. https://doi.org/10.1016/j.susoc.2022.05.004

Hamadi, M., El-Den, J., Azam, S., & Sriratanaviriyakul, N. (2022). Integrating social media as cooperative learning tool in higher
education classrooms: An empirical study. Journal of King Saud University - Computer and Information Sciences, 34(6), 3722-
3731. https://doi.org/10.1016/j.jksuci.2020.12.007

Hanzelik, P. P., Kummer, A., & Abonyi, J. (2022). Edge-Computing and Machine-Learning-Based Framework for Software Sensor
Development. Sensors, 22(11), 1-24. https://doi.org/10.3390/s22114268

Hutchison, A. (2019). Technological Efficiency in The Learning Management System: A Wicked Problem with Sustainability for Online
Writing Instruction. Computers and Composition, 54(12), 102510.1-16. https://doi.org/10.1016/j.compcom.2019.102510

Jaaska, E., & Aaltonen, K. (2022). Teachers’ experiences of using game-based learning methods in project management higher
education. Project Leadership and Society, 3(November 2021), 1-12. https://doi.org/10.1016/j.plas.2022.100041

Johnson, P. C., Laurell, C., Ots, M., & Sandstrom, C. (2022). Digital innovation and the effects of artificial intelligence on firms’ research
and development - Automation or augmentation, exploration or exploitation? Technological Forecasting and Social Change,
179(March), 1-12. https://doi.org/10.1016/j.techfore.2022.121636

Kasneci, E., Sessler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U., Groh, G., Giinnemann, S., Hiilllermeier, E.,
Krusche, S., Kutyniok, G., Michaeli, T., Nerdel, C., Pfeffer, J., Poquet, O., Sailer, M., Schmidt, A., Seidel, T., ... Kasneci, G. (2023).
ChatGPT for good? On opportunities and challenges of large language models for education. Learning and Individual
Differences, 103(March), 102274.1-9. https://doi.org/10.1016/j.lindif.2023.102274

Kennedy, J. T., Harms, M. P., Korucuoglu, O., Astafiev, S. V., Barch, D. M., Thompson, W. K., Bjork, J. M., & Anokhin, A. P. (2022).
Reliability and stability challenges in ABCD task fMRI data. Neurolmage, 252(10), 1-63.
https://doi.org/10.1016/j.neuroimage.2022.119046

Lapitan, L. D., Tiangco, C. E., Sumalinog, D. A. G., Sabarillo, N. S., & Diaz, J. M. (2021). An effective blended online teaching and learning
strategy during the COVID-19 pandemic. Education for Chemical Engineers, 35May 2020), 116-131.
https://doi.org/10.1016/j.ece.2021.01.012

Laukkanen, M., & Tura, N. (2022). Sustainable value propositions and customer perceived value: Clothing library case. Journal of
Cleaner Production, 378(September), 134321. 1-11. https://doi.org/10.1016/j.jclepro.2022.134321

Lawson, C. P., Longhurst, P. J., & Ivey, P. C. (2006). The application of a new research and development project selection model in
SMEs. Technovation, 26(2), 242-250. https://doi.org/10.1016/j.technovation.2004.07.017

Le, V. T., Nguyen, N. H., Tran, T. L. N., Nguyen, L. T., Nguyen, T. A., & Nguyen, M. T. (2022). The interaction patterns of pandemic-
initiated online teaching: How teachers adapted. System, 105(September 2020), 102755.1-12.
https://doi.org/10.1016/j.system.2022.102755

Leidner, D. E., & Jarvenpaa, S. L. (1995). The use of information technology to enhance management school education: A theoretical
view. MIS Quarterly: Management Information Systems, 19(3), 265-291. https://doi.org/10.2307/249596

Liu, D., Wang, H., Zhong, B., & Ding, L. (2022). Servitization in Construction and its Transformation Pathway: A Value-Adding
Perspective. Engineering, 19(12), 166-179. https://doi.org/10.1016/j.eng.2021.09.013

Liu, M., Gorgievski, M. J.,, Qi, J.,, & Paas, F. (2022). Increasing teaching effectiveness in entrepreneurship education: Course
characteristics and student needs differences. Learning and Individual Differences, 96(August 2021), 102147.1-10.
https://doi.org/10.1016/j.1indif.2022.102147

Lopez-Carril, S., Alguacil, M., & Anagnostopoulos, C. (2022). LinkedIn in sport management education: Developing the students’
professional profile boosting the teaching-learning process. International Journal of Management Education, 20(1), 1-13.
https://doi.org/10.1016/j.ijme.2022.100611

Lumbantoruan, J. H. (2022). Further insight into Student Learning Outcomes of Derivative Materials: Numbered Head Together and
Expository Learning Model. Utamax: Journal of Ultimate Research and Trends in Education, 4(2), 135-145.
https://doi.org/10.31849/utamax.v4i2.9918

Nuanmeesri, S. (2022). Development of community tourism enhancement in emerging cities using gamification and adaptive tourism
recommendation. Journal of King Saud University - Computer and Information Sciences, 34(10), 8549-8563.
https://doi.org/10.1016/j.jksuci.2021.04.007

Ogrencilerinin ’, L., Vatandas’ Kavram, i., & Goriisleri, H. (2013). Journal of Social Studies Education Research Sosyal Bilgiler Egitimi
Aragtirmalar1 Dergisi 2013: 4(2), 103-124. Journal of Social Studies Education Research, 13(2), 147-169. www.sosyalbilgiler.org

Pareto, L., & Willermark, S. (2022). Tracing expansive learning in computer-supported collaborative teaching. Learning, Culture and
Social Interaction, 33(March), 100617.1-16. https://doi.org/10.1016/j.1csi.2022.100617

Ratti, M. M., Gandaglia, G., Alleva, E., Leardini, L., Sisca, E. S., Derevianko, A., Furnari, F., Mazzoleni Ferracini, S., Beyer, K., Moss, C.,
Pellegrino, F., Sorce, G., Barletta, F., Scuderi, S., Omar, M. 1., MacLennan, S., Williamson, P. R., Zong, J., MacLennan, S. J., ...
Briganti, A. (2022). Standardising the Assessment of Patient-reported Outcome Measures in Localised Prostate Cancer. A
Systematic Review. European Urology Oncology, 5(2), 153-163. https://doi.org/10.1016/j.eu0.2021.10.004

Saide, S., & Sheng, M. L. (2021). Knowledge exploration-exploitation and information technology: crisis management of teaching-
learning scenario in the COVID-19 outbreak. Technology Analysis and Strategic Management, 33(8), 927-942.
https://doi.org/10.1080/09537325.2020.1854714

Smirani, L. K., Yamani, H. A., Menzli, L. J., & Boulahia, J. A. (2022). Using Ensemble Learning Algorithms to Predict Student Failure
and Enabling Customized Educational Paths. Scientific Programming, 2022(4), 1-15. https://doi.org/10.1155/2022/3805235

Stecuta, K., & Wolniak, R. (2022). Influence of COVID-19 Pandemic on Dissemination of Innovative E-Learning Tools in Higher
Education in Poland. Journal of Open Innovation: Technology, Market, and Complexity, 8(2), 1-22.
https://doi.org/10.3390/joitmc8020089

Sulaiman, T. T., Mahomed, A. S. B., Rahman, A. A., & Hassan, M. (2022). Examining the influence of the pedagogical beliefs on the
learning management system usage among university lecturers in the Kurdistan Region of Iraq. Heliyon, 8(6), e09687.1-9.
https://doi.org/10.1016/j.heliyon.2022.e09687

Thompson, A. P., Aktulga, H. M., Berger, R., Bolintineanu, D. S., Brown, W. M., Crozier, P. S., in 't Veld, P. J., Kohlmeyer, A., Moore, S.
G., Nguyen, T. D., Shan, R., Stevens, M. J., Tranchida, J., Trott, C., & Plimpton, S. J. (2022). LAMMPS - a flexible simulation tool
for particle-based materials modeling at the atomic, meso, and continuum scales. Computer Physics Communications, 271(2),
108171.1-34. https://doi.org/10.1016/j.cpc.2021.108171

Tosuntas, B., Karaday, E., & Orhan, S. (2015). The factors affecting acceptance and use of interactive whiteboard within the scope of
FATIH project: A structural equation model based on the Unified Theory of acceptance and use of technology. Computers and
Education, 81(2), 169-178. https://doi.org/10.1016/j.compedu.2014.10.009

Vonderembse, M. A., Uppal, M., Huang, S. H., & Dismukes, J. P. (2006). Designing supply chains: Towards theory development.
International Journal of Production Economics, 100(2), 223-238. https://doi.org/10.1016/j.ijpe.2004.11.014



40  Mesta Limbong

Yang, F., Ren, L., & Gu, C. (2022). A study of college students’ intention to use metaverse technology for basketball learning based on
UTAUT2. Heliyon, 8(9), e10562.1-15. https://doi.org/10.1016/j.heliyon.2022.e10562

Yilmaz, R., Yurdugiil, H., Karaoglan Yilmaz, F. G., Sahin, M., Sulak, S., Aydin, F., Tepgec, M., Miiftiioglu, C. T., & Omer ORAL. (2022).
Smart MOOC integrated with intelligent tutoring: A system architecture and framework model proposal. Computers and
Education: Artificial Intelligence, 3(July), 1-12. https://doi.org/10.1016/j.caeai.2022.100092

Yu, H., Tullio-Pow, S., & Akhtar, A. (2015). Retail design and the visually impaired: A needs assessment. Journal of Retailing and
Consumer Services, 24(C), 121-129. https://doi.org/10.1016/j.jretconser.2015.03.001

Yu, S., Abbas, J., Alvarez-Otero, S., & Cherian, J. (2022). Green knowledge management: Scale development and validation. Journal of
Innovation and Knowledge, 7(4), 1-8. https://doi.org/10.1016/j.jik.2022.100244

Zen, Z., Reflianto, Syamsuar, & Ariani, F. (2022). Academic achievement: the effect of project-based online learning method and
student engagement. Heliyon, 8(11), 1-13. https://doi.org/10.1016/j.heliyon.2022.e11509



