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Abstract—In order to to support physical distancing activities in the teaching 
and learning process during the Covid-19 pandemic, an appropriate and effec-
tive learning model to fit the learning objectives must be developed. The CBE 
( Contextual Based on E-learning) learning model, developed from the Contextual 
Teaching Learning (CTL) model, was integrated with e-learning. This CTL learn-
ing model was chosen because this model is an innovative learning model where 
the process can assist students to connect learning with the context of their lives. 
This study aims to describe the model’s effectiveness which was measured based 
on three aspects, namely: a) significant difference between students’ achievement 
in CBE model compared to that in traditional model; b) The effectiveness of 
CBE syntax in learning; c) Students’ perception on the new CBE model. This 
study is quantitative research with quasi experimental method. The results of the 
CBE model showed that the CBE model is significantly effective in improving 
students’ abilities. Therefore, it can be concluded that the CBE model is proven 
to be effective to be implemented as new teaching model in online learning. The 
implication of this research is to contribute to new existing knowledge for edu-
cation, and computer science and to add references to new online-based models. 
The limitation of this research is the effectiveness of this model described the 
cognitive knowledge trough students’ learning outcomes.
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1 Introduction

Education is the key to human resource development and the core to the nation’s 
future whether to be a great, civilized, intelligent and ready-to-adapt nation to changing 
times, or otherwise to be a giant country immersed in its own problem [1]. Without 
education, a country will lose in global competition, cannot have a proper development, 
and even cannot attract randomized various short-term interests, both from within and 
outside the country [2].
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Regarding quality, the quality of teaching staff, the education curriculum, the quality 
of learning and teaching must be improved to the level of national education competi-
tiveness [3][4]. There are a lot of homeworks to do in improving the quality of educa-
tion, especially during the Covid-2019 pandemic. A number of critical problems must 
also be addressed immediately as they concern the continuity and quality of education 
of students and the welfare of both students and teachers [5][6][15].

The impact of the corona virus outbreak has also been felt by the world, especially 
the world of education, scientific education organizations, and The United Nation Edu-
cational, Scientific and Cultural Organization (UNESCO). According to UNESCO, 
nearly 300 million students around the world have been affected by their learning loss 
and school activities and are threatened with their future educational rights. In an effort 
to reduce the spread of the COVID-19 pandemic [16][17], the Indonesian government 
decided to close all schools by March 2020. As such, schools and teachers are rapidly 
and abruptly adapting to what can only be described as an unprecedented educational 
emergency response [18][19].

This situation raises a number of challenges, the most critical of which is the imbal-
ance of access to electronic means like electronic devices and internet access to ensure 
adequate online teaching for all children and adolescents alike. Internationally, it is 
possible to identify contributions and recommendations to support teachers and schools 
in implementing distance teaching [7]. This is carried out in order to support physical 
distancing measures enforced around the world during the pandemic.

Regarding to this problem, in order to support physical distancing activities in the 
teaching and learning process during the Covid-19 pandemic, it is necessary to have 
an appropriate and proper learning model to effectively achieve learning objectives. 
The CBE (Contextual Based on E-learning) learning model was later developed. This 
model was developed from the Contextual Teaching Learning (CTL) model which was 
integrated with e-learning. This CTL learning model was selected because this CTL 
model is an innovative learning model as the process can assist students to connect 
learning with the context of their lives [8].

Hudson (2011) also adds “CTL is characterized as a way to induce content using 
a variety of active learning techniques, designs to help students conduct what they 
already know to what they are expected to learn and to construct new knowledge from 
the analysis and synthesis of this learning process”. To summarize, CTL is a platform 
for active learning that strives to assist students in connecting their prior information 
with new knowledge so that they can get new knowledge from the analysis process 
while learning. CTL is an active learning approach in which students not only acquire 
information but actively manage it by applying it to real-life situations to develop new 
knowledge.

CTL will undoubtedly be a strategy and a method for improving the learning process 
in the health policy analysis course, allowing students’ abilities to improve from previ-
ous levels. Nasrun (2004) conducted previous study at the State University of Medan, 
where the CTL learning model was adopted with the goal of strengthening the critical 
thinking skills of guidance and counseling students. According to the findings, the CTL 
learning approach was able to improve students’ critical thinking skills by 98  percent. 
The usefulness of the CTL learning model on student accomplishment in entrepre-
neurship education at the university level was investigated by Lotulung, Ibrahim, 
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and  Tumurung (2018). The capacity of students in the midwifery of  entrepreneurship 
increases, as evidenced by their understanding, application of principles, and ability to 
solve a problem, according to this study. As a result, the findings of the study suggest 
that the CTL model can assist students improve their critical thinking skills and aid 
them in the learning process, both in terms of grasping concepts and finding solutions 
to problems they confront.

The availability of video in e-learning learning allows students to immediately wit-
ness how the learning process takes place, which can aid students’ grasp of the subject 
delivered. If the learning process is linked or related to the real world of students in 
their lives, such as through the CTL approach [9], understanding will be considered 
ideal and have favorable values.

2 Related works

CTL will undoubtedly be a strategy and a method for improving the learning process 
in the health policy analysis course, allowing students’ abilities to improve from pre-
vious levels. Nasrun [10] implemented the CTL learning model in a previous study to 
help guidance and counseling students at the State University of Medan improve their 
critical thinking abilities. The result shows that the CTL learning paradigm improved 
students’ critical thinking skills by up to 98 percent.

Furthermore, CTL learning model research is conducted not only at the university 
level, but also at the senior high school (SMA) and junior high school (SMP)  levels. 
Piowant to (2015) did the first study in Bangkok, Thailand, at one of the high schools. 
The goal of this study was to see how effective the CTL learning paradigm is in Sta-
tistics classes. The study’s findings show that the CTL model can improve high school 
students’ aptitude in statistical topics, as seen by increased cognitive, emotional, and 
psychomotor scores. Fadilah’s research (2017) looked at the efficiency of the CTL 
learning paradigm in high school chemistry learning process in collaboration with 
mind-mapping media. In comparison to students taught using traditional learning mod-
els, the CTL learning model using mind-mapping media was shown to improve student 
achievement in chemistry learning.

Surdin [11] conducted research on the impact of the CTL learning model on stu-
dent achievement in university-level entrepreneurial instruction. This study shows 
the capacity of students in entrepreneurship midwives improves as seen from their 
 understanding, application of principles, and ability to solve a problem. As a result, the 
findings of the aforementioned study suggest that the CTL model can assist students 
in the learning process by facilitating them in both grasping a concept and finding a 
solution to a problem they are facing.

Contextual Teaching and Learning in a conception of teaching and learning helps 
teachers relate the content of subject matter to real world situations. In other words, 
CTL is defined as an innovative learning concept where the process can help students 
relate learning to the context of their lives. Based on the results of the research men-
tioned above, the CTL learning model can therefore be implemented at all levels of 
education and the results of this study also prove that CTL learning model can improve 
students’ understanding and achievement in a learning process.
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3 Methodology

3.1 Research type and procedures

This research section is a quantitative study with a quasi-experimental method in 
Figure 1, to be conducted for 12 weeks. The students were divided into two groups, 
on the first week, both groups will take the pretest. On the second week until the elev-
enth week, both groups went through different treatments. Group A was given learning 
treatment using CBE model, while Group B was given learning treatment using con-
ventional method.

Fig. 1. Research methodology

3.2 Research questions

The research questions intended was to measure the effectiveness of the new CBE 
model in Public Health Department. The model’s effectiveness was measured relating 
to three aspects [12], namely:

Research Question 1.  The significant difference between students’ achievement in 
CBE compared to traditional or conventional model?

Research Question 2. The effectiveness of CBE syntax in learning.
Research Question 3. Students’ perception of the new CBE model.
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1. Sample
 The subjects of this study were Public Health students who were divided into two 

groups, namely group A and group B. Group A used the CBE model while group B 
used the conventional model [13].

2. Instrument
 Tests were used as the study instrument. The test was used to collect data on the 

effectiveness of the new CBE model and to see how the group taking the CBE model 
differed from those that did not [14]. The test was created using the study mate-
rials and included higher-order thinking skills. There are 30 questions in the test, 
after validity, 27 questions were valid. The test’s reliability was evaluated using the 
KR-21 algorithm. The test’s reliability score was 0,7, which is in very high standard 
criteria.

3. Data analysis technique
 In this study, two data analysis methodologies were applied. To compare the learning 

outcomes of groups A and B and to assess the effectiveness of the CBE Model, an 
independent sample t-test was utilized. The mean score of group A and B learning 
outcomes was described using statistical descriptive methods.

4 Results and discussion

The treatment used in this research is the new learning model called CBE. The CBE 
learning model is a learning model developed based on the Contextual Teaching and 
Learning model [8], in which the syntax of the CBE learning model is still correlate to 
the components contained in the CTL learning model, The syntax of the CBE learning 
model can be seen in Figure 2 below.

Fig. 2. CBE model
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4.1 Prelamination

The first syntax, called prelamination, is the first step educators do when they begin 
teaching. This prelamination consists of: a) Explaining the learning aim; at this stage, 
educators articulate the learning objectives so that students understand what they are 
learning. b) Providing guidance and motivation, educators also provide guidance to 
students on the learning to be done, explain what to do in the learning, and provide 
motivation to students before they begin learning, because students must build knowl-
edge through their experiences when using the CBE learning model. c) Setting the 
group, meaning that educators also distribute students into groups, with students evenly 
divided in each group, including mixing both smart and less bright students. Thus, the 
students can communicate their key ideas, discuss and exchange ideas, and ultimately 
create a comprehension of new knowledge through group learning.

4.2 Investigation

The second syntax in this CBE learning model was investigation, the activities 
 carried out on this investigation syntax were: a) Studying cases based on E-learning. 
Educators present study cases to students linked to the learning that is taking place at 
this stage, and the study cases must be based on real-world problems. Educators will 
supply these study cases through an e-learning application, in which they will present 
difficult study examples together with videos, animations, and other learning resources. 
b) Making a summary of the hypotheses Students can now begin the investigation 
phase, which entails compiling a hypothesis based on the study examples provided, 
making further observations, and building theories and concepts based on evidence 
and knowledge. c) Carrying out the investigation. Students gather material relating 
to the study cases that have been assigned, and they also build their understanding 
through fresh experiences based on their prior knowledge and beliefs at this level. Stu-
dents must apply FIAP (Fact Identification & Action Plan) principles at this level of 
the research. Students must assess the facts contained in the problem and collect what 
information needed to be learned and what students require for the investigation during 
the fact identification step. The action plan requires students to construct a list of activ-
ities they will carry out during the inquiry process based on the fact identification they 
have completed. These FIAP rules are used to avoid students being confused while 
beginning investigations and to make it easier for students to conduct investigations 
systematically and effectively.

4.3 Information gathering

The third syntax of the CBE learning model is information gathering, activities on 
information gathering consist of: a) Summarizing the solution. Students summarize 
their findings from the investigative process at this point. b) Write a report about your 
findings. Students write reports regarding solutions discovered through investigation at 
this stage, in which they express their ideas, opinions, and knowledge clearly.
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4.4 Presentation

The fourth syntax of the CBE learning model is presentation. at this stage, students 
present a report on the solutions they have found at this stage, students learn how to 
ask questions about phenomena, to arrange questions that can be tested and to ask each 
other about evidence, interpretation and explanation. These questions can be used by 
educators to encourage, guide and assess the students’ thinking skills.

4.5 Finalization

The fifth syntax of the CBE learning model is finalization, the activities carried out 
in this finalization are: a) Reflection. At this point, the educator pauses to reflect at the 
completion of the lesson. Students express their opinions and comments about today’s 
learning, debates, and work results at this level. b) Assessment. An authentic assess-
ment is carried out at this level, which includes a performance appraisal, a creative 
aspect assessment, a collaboration abilities assessment, a craft or a personal assessment.

The score for the course “Policy Analysis” was produced to analyze the differences 
between students’ achievements in both forms (Conventional and CBE). In order to 
see if these differences are statistically significant, an Independent Samples T-test 
(a = 0.05) was used.

One of the basic assumptions that must be met before performing a parametric sta-
tistical test is the normality test. This test is used to see whether the data collected were 
distributed spread out following a normal distribution or not. The normality of the data 
can be seen in the Table below.

Table 1. Normality test of control group

Value

N 36

Normal Parameters Mean 68.08

St. Deviation 13.586

Most Extreme Differences Absolute .086

Positive .086

Negative −.084

Kolmogorov-Smirnov Z .515

Asymp. Sig. (2-tailed) .954

Table 1 shows the normality using the Kolmogorov-Smirnov Test of control group, 
the KSZ value was 0.515 (p-value = 0.954) is greater than 0.05. Because of p-value is 
greater than 0.05, the decision is that the data is normally distributed. This means that 
the data normality assumption is fulfilled. The normality test of experimental group can 
be seen in Table 2 below.
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Table 2. Normality test of control group

Value

N 36

Normal Parameters Mean 80.17

Std. Deviation 12.211

Most Extreme Differences Absolute .143

Positive .072

Negative −.143

Kolmogorov-Smirnov Z .858

Asymp. Sig. (2-tailed) .453

Table 2 shows the normality using the Kolmogorov-Smirnov Test of experimental 
group, the KSZ value was 0.858 (p-value = 0.453) is greater than 0.05. Because of 
p-value is greater than 0.05, the decision is that the data is normally distributed. This 
means the data normality assumption is fulfilled.

In addition to the normality test, the homogeneity test was also carried out in the 
independent sample T-test requirements. The homogeneity test is a test conducted to 
determine that two or more groups of sample data from populations with the same 
variants (homogeneous).

Table 3. Levene test of homogeneity

Levene Statistic df1 df2 Sig.

.011 1 70 .919

Table 3 shows that the homogeneity using the Levene Test of sample both control 
group and experimental group, the Levene value was 0.011 (p-value = 0.919) which is 
greater than 0.05. Because p-value is greater than 0.05, it is concluded that the data is 
homogeneous.

Table 4. Posttest mean score of control and experimental group

Group N Mean Std. Deviation Std. Error Mean

Value Control 36 70.08 13.586 2.264

Experimental 36 80.17 12.211 2.035

The Table 4 above shows that the two groups each had 36 samples. The post test 
of both groups, the control group and the experimental group showed that the experi-
mental group had a higher mean score than the control group (control group = 70.08, 
experimental group = 80.17). Therefore, it is concluded that students using CBE model 
achieve the higher learning outcomes than do the students using conventional model.
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Table 5. Pretest mean score of control and experimental group

Group N Mean Std. Deviation Std. Error Mean

Value Control 36 64.78 15.063 3.550

Experiment 36 65.50 15.016 3.832

The Table 5 above shows that the two groups each had 36 samples. In the pretest of 
both groups, the control group and the experimental group showed same mean score 
(control group = 64.78, experimental group = 65.50). This means that the both of group 
have the same initial ability.

Table 6. Independent sample t-test

Levene’s 
Test for 

Equality of 
Variances

t-test for Equality of Means

F Sig. t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

95% 
Confidence 

Interval of the 
Difference

Lower Upper

Value Equal 
variances 
assumed

.382 .541 −2.095 34 .004 −8.444 4.030 −16.635 −.254

Equal 
variances 
not 
assumed

−2.095 33.588 .004 −8.444 4.030 −16.639 −.250

Relating to the Table 6, there was significant difference between students used con-
ventional and CBE model (T-test, p-value = 0,04). It means that there was a signifi-
cant difference between the control and experimental groups. Based on the descriptive 
value, it is evident that the experimental group using the CBE model scored higher than 
did the control group using the conventional model.

Furthermore, the effectiveness of this CBE model can be seen from the results of 
students which can be seen in Table 7 below.

Table 7. The results of students’ test

Group
Meeting

1 2 3 4

Control 63,5 66,8 74,4 77,1

Experimental 72,9 75,7 85,1 86,2

The effectiveness of the CBE learning model in terms of improving student learning 
outcomes. According to Table 7 above, students who utilized the CBE model had higher 
post-test scores than those who did not use the CBE model. Furthermore, more than 
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85% of students have achieved the traditional level of achievement. At each  meeting, 
the students’ learning outcomes increase. As a result, the CBE learning paradigm can 
be said to be effective in enhancing student learning outcomes.

CBE model was designed for students’ online learning, it is one of various way 
developed by educational institution to face the challenge in teaching and learning pro-
cess during the Covid-19 pandemic. The results of this study showed that CBE model 
was effective to increase students’ cognitive knowledge. This research was supported 
by Jonson [8] and Surdin [11], who declared that contextual learning combining with 
e-learning platform can be effective in increasing students’ cognitive knowledge.

Because students’ attention may be diverted from studying content, the CBE model 
can help create a structured environment. In the CBE model platform, there is structured 
learning material as well as a video tutorial. CBE, which combines CTL with e-learning, 
is a powerful strategy for focusing students’ attention and motivation [12][13].

Based on students’ and instructors’ perceptions, the CBE approach has the follow-
ing instructional impact for pupils: Students are expected to learn by ‘experiencing’ 
experiences by building/constructing knowledge and applying it to real-world situa-
tions, learning can be done regardless of time or space, and students are expected to 
learn by ‘experiencing’ experiences by building/constructing knowledge and applying 
it to real-world situations [20]. This learning model can stimulate the development and 
expansion of students, the learning process over time (long life learning), as students 
can be motivated to understand learning material and relate it to the context of everyday 
life, this learning model emphasizes that learning is not just memorizing but it needs 
understanding [21]. Moreover, this learning model can emphasize the development of 
students’ interest in experiences, because there are opportunities for collaboration and 
interaction among students.

5 Conclusion

The Contextual Based on E-learning (CBE) learning paradigm was derived from 
the Contextual Teaching Learning (CTL) model integrated with e-learning. This CTL 
learning style was selected because it is an innovative learning paradigm that allows 
students to integrate their learning to their everyday life. In order to anticipate the pan-
demic COVID-19, the CBE model is a novel approach for online learning in public 
health. According to the findings of the CBE model experiment, the CBE model is 
proven to be effective in improving students’ abilities.

The implication of this research is to contribute to new existing knowledge for edu-
cation and computer science to add references to new online-based models. The lim-
itation of this research was the effectiveness of this model has not been tested in the 
thinking skill variable; as it just describes the cognitive knowledge seen from students’ 
learning outcomes. Therefore, researchers are invited to analyse the variables that have 
not been examined in the study, so that the findings can serve as guidelines for refining 
this CBE model.

48 http://www.i-jim.org



Paper—Contextual Based E-learning (CBE): A New Model for Online Teaching in Public Health…

6 Acknowledgement

This paper and the research would not have been possible without the exceptional 
support of Universitas Hang Tuah Pekanbaru and Universitas Negeri Padang for 
 providing assistance and motivation in conducting this research.

7 References

 [1] E. Von Glasersfeld, 1980. The Concept of Equilibration in Constructivist Theory of 
 Knowledge in. F. Benseler, P. M. Heijl, & W. K. Kocha (Ed). Autopiesis, Communication of 
Society. New York: Campus.

 [2] M. Ashar, W. Kamdi, and D. T. Kurniawan, “Professional Skills Development Through the 
Network Learning Community Using an Online Learning Platform”, Int. J. Interact. Mob. 
Technol., vol. 15, no. 12, pp. 202–210, Jun. 2021. https://doi.org/10.3991/ijim.v15i12.21587

 [3] C. Jones, C. Reichard, and K. Mokhtari, “Are Students’ Learning Styles Discipline Specific?” 
Community College Journal of Research and Practice, vol. 27, no. 5, pp. 363–375, 2003. 
https://doi.org/10.1080/713838162

 [4] D. Nadeem, S. Stoyanov, and R. Koper, “Using Concept Mapping for Needs Analysis for a 
Social Support System in Learning Network”, Int. J. Interact. Mob. Technol., vol. 5, no. 1, 
pp. 41–46, Dec. 2010. https://doi.org/10.3991/ijim.v5i1.1520

 [5] D. Novaliendry, A. Huda, M. R. Cuhanazriansyah, H. K. Sani, H. Hendra, and J. Karnando, 
“E-Learning Based Web Programming Course in the COVID 19 Pandemic Time”, Int. J. 
Interact. Mob. Technol., vol. 15, no. 20, pp. 117–130, Oct. 2021. https://doi.org/10.3991/
ijim.v15i20.23749

 [6] N. T. Nguyen and H. T. T. Tran, “Factors Affecting Students’ Desire to Take Upcoming 
Online Courses after E-learning Experience During Covid 19”, Int. J. Interact. Mob. 
 Technol., vol. 16, no. 01, pp. 22–37, Jan. 2022. https://doi.org/10.3991/ijim.v16i01.26777

 [7] COL. 2020. Guidelines on Distance Education during COVID-19. Burnaby: COL.
 [8] E. B. Johnson, 2002. Contextual Teaching & Learning, What it is and why it’s here to stay. 

California: Corwin Press, Inc.
 [9] M. L. Hamzah, A. Ambiyar, F. Rizal, W. Simatupang, D. Irfan, and R. Refdinal, “Develop-

ment of Augmented Reality Application for Learning Computer Network Device”, Int. J. 
Interact. Mob. Technol., vol. 15, no. 12, pp. 47–64, Jun. 2021. https://doi.org/10.3991/ijim.
v15i12.21993

 [10] Nasrun. 2004. Media, Metoda dan Pengelolaan Kelas Terhadap KeberhasilanPraktek Lapa-
ngan Kependidikan, Jurnal Pendidikan, Forum PendidikanUniversitas Negeri Padang 
XXVI (04).

 [11] Surdin. 2018. The Effect of Contextual Teaching and Learning (CTL) Models on Learning 
Outcomes of Social Sciences of The Material of Forms The Face of The Earth on Class VII 
of Junior High School. International Journal of Education and Research (ISSN: 2411-5681), 
vol. 6, no. 3, pp. 57–64.

 [12] Bern, Robert G. and Erickson, Patricia M. 2001. Contextual Teaching and Learning: Prepar-
ing Student for the New Economy. The Highlight Zone. Tersedia: www.nccte.com

 [13] Blanchard, Alan. 2001. Contextual Teaching and Learning. Surabaya: Postgraduate Program 
of State University of Surabaya.

 [14] OECD. 2020. “Education Responses to Covid-19: Embracing Digital Learning and Online 
Collaboration.” https://www.oecd.org

iJIM ‒ Vol. 16, No. 11, 2022 49

https://doi.org/10.3991/ijim.v15i12.21587
https://doi.org/10.1080/713838162
https://doi.org/10.3991/ijim.v5i1.1520
https://doi.org/10.3991/ijim.v15i20.23749
https://doi.org/10.3991/ijim.v15i20.23749
https://doi.org/10.3991/ijim.v16i01.26777
https://doi.org/10.3991/ijim.v15i12.21993
https://doi.org/10.3991/ijim.v15i12.21993
http://www.nccte.com
https://www.oecd.org/coronavirus/policy-responses/education-responses-to-covid-19-embracing-digital-learning-and-online-collaboration-d75eb0e8/


Paper—Contextual Based E-learning (CBE): A New Model for Online Teaching in Public Health…

 [15] T. Karakose, R. Yirci, and S. Papadakis, Exploring the Interrelationship between COVID-19 
Phobia, Work–Family Conflict, Family–Work Conflict, and Life Satisfaction among School 
Administrators for Advancing Sustainable Management. Sustainability, vol. 13, no. 15, 
p. 8654, 2021. MDPI AG. https://doi.org/10.3390/su13158654

 [16] T. Karakose, R. Yirci, S. Papadakis, T. Y. Ozdemir, M. Demirkol, and H. Polat, Science 
Mapping of the Global Knowledge Base on Management, Leadership, and  Administration 
Related to COVID-19 for Promoting the Sustainability of Scientific Research.  Sustainability, 
vol. 13, no. 17, p. 9631, 2021. MDPI AG. https://doi.org/10.3390/su13179631

 [17] T. Karakose, H. Polat, and S. Papadakis, Examining Teachers’ Perspectives on School Prin-
cipals’ Digital Leadership Roles and Technology Capabilities during the COVID-19 Pan-
demic. Sustainability, vol. 13, no. 23, p. 13448, 2021. MDPI AG. https://doi.org/10.3390/
su132313448

 [18] T. Karakose, T. Y. Ozdemir, S. Papadakis, R. Yirci, S. E. Ozkayran, and H. Polat, Investigat-
ing the Relationships between COVID-19 Quality of Life, Loneliness, Happiness, and Inter-
net Addiction among K-12 Teachers and School Administrators—A Structural Equation 
Modeling Approach. International Journal of Environmental Research and Public Health, 
vol. 19, no. 3, p. 1052, 2022. MDPI AG. https://doi.org/10.3390/ijerph19031052

 [19] T. Karakose, R. Yirci, and S. Papadakis, Examining the Associations between COVID-19-
Related Psychological Distress, Social Media Addiction, COVID-19-Related Burnout, and 
Depression among School Principals and Teachers through Structural Equation Modeling. 
International Journal of Environmental Research and Public Health, vol. 19, no. 4, p. 1951, 
2022. MDPI AG. https://doi.org/10.3390/ijerph19041951

 [20] Hertina, Nurwahid, M., Haswir, Sayuti, H., Darwis, A., Rahman, M., Yendra, R., 
Hamzah, M. L. Data mining applied about polygamy using sentiment analysis on Twitters 
in Indonesian perception. Bulletin of Electrical Engineering and Informatics. vol. 10, no. 4, 
pp. 2231–2236, 2021. https://doi.org/10.11591/eei.v10i4.2325

 [21] M. L. Hamzah, F. Ambiyar, Rizal, W. Simatupang, and D. Irfan, Refdinal. Development 
of Augmented Reality Application for Learning Computer Network Device. iJIM. vol. 15, 
no. 12, pp. 47–64, 2021. https://doi.org/10.3991/ijim.v15i12.21993

8 Authors

Dr. Reno Renaldi currently works at the Department of Public Health, Universitas 
Hang Tuah Pekanbaru, Indonesia.

Dr. Aldiga Rienarti Abidin currently works at the Department of Public Health, 
Universitas Hang Tuah Pekanbaru, Indonesia. Email: abidinaldiga@gmail.com.

Yuda Irawan currently works at the Department of Information System,Universitas 
Hang Tuah Pekanbaru, Indonesia. Email: yudairawan@htp.ac.id.

Abdurrahman Hamid currently works at the Department of Public Health, Univer-
sitas Hang Tuah Pekanbaru, Indonesia. Email: abdurrahmanhamid@htp.ac.id.

Rizky Ema Wulansari currently works at the Department of Engineering, Univer-
sitas Negeri Padang, Indonesia. Email: sariema15@gmail.com.

Article submitted 2022-01-26. Resubmitted 2022-04-08. Final acceptance 2022-04-08. Final version 
 published as submitted by the authors.

50 http://www.i-jim.org

https://doi.org/10.3390/su13158654
https://doi.org/10.3390/su13179631
https://doi.org/10.3390/su132313448
https://doi.org/10.3390/su132313448
https://doi.org/10.3390/ijerph19031052
https://doi.org/10.3390/ijerph19041951
https://doi.org/10.11591/eei.v10i4.2325
https://doi.org/10.3991/ijim.v15i12.21993
mailto:abidinaldiga@gmail.com
mailto:yudairawan@htp.ac.id
mailto:abdurrahmanhamid@htp.ac.id
mailto:sariema15@gmail.com

