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Abstract 

Technological pedagogical content knowledge (TPACK) is urgently needed by science teachers in schools in the 21st century. 
This study aims to describe the effectiveness of teachers in applying the TPACK model. Regarding effectiveness, there is a 
statistically significant increase in alpha 0.05, which is the average score of teacher skills for classes A and B; the average 
normalised gain (n-gain) score for minimum teacher skills is in the medium category; there is no statistically significant 
difference in the alpha 0.05 average score of n-gain skills of teachers of classes A and B; the minimum effect size is in the 
medium category. The research sample consisted of 70 junior high school natural science teachers, each class with 35 
teachers. The collected data were analysed using paired sample t-test, n-gain calculation and effect size. The results showed 
that the increase in teacher skill scores was significant; the average n-gain score of teachers’ skills was in the medium 
category; the average score of the average n-gain of teachers’ skills was not different between classes A and B; and the effect 
size is in the moderate effect category. The conclusion of this study is that teacher professional education programme 
activities are effective in implementing the TPACK model. The TPACK model can improve the skills of teachers’ higher-order 
thinking skills in teaching science in schools. 

 

Keywords: Science, teacher, technological, pedagogical, content knowledge 

 

 
 

 
*ADDRESS FOR CORRESPONDENCE: Muh. Tawil, Tawil,Universitas Negeri Makassar, Faculty of Mathematics and Natural Sciences, Makassar 
90224, Indonesia 
 E-mail address:muh.tawil@unm.ac.id / Tel.: +62-812-3784-4035 

http://www.cjes.eu/
https://orcid.org/0000-0002-0502-826X
https://orcid.org/0000-0002-7847-5677
https://orcid.org/0000-0002-1758-2647
https://orcid.org/0000-0002-2201-1646
https://doi.org/10.18844/cjes.v17i12.8593
https://creativecommons.org/licenses/by/4.0/
mailto:muh.tawil@unm.ac.id


Tawil, M., Tampa, A., Said, M. A., & Suryansari, K. (2022). Exploration the skills of teachers: Implementation technological pedagogical 
content knowledge. Cypriot Journal of Educational Science.17(12), 4713-4733. https://doi.org/10.18844/cjes.v17i12.8593  

4714 

 

1. Introduction 

1.1. Conceptual or theoretical framework 

 The Teacher Education Programme in Position is a professional education programme, with level 
7 in the Indonesian National Qualifications Framework. The programme is held after the 
undergraduate or applied undergraduate programme, which demands different competency 
standards for graduates with applied undergraduate or graduate programmes. The competency 
standards of graduates in this programme which include attitudes, knowledge and skills are stated in 
the formulation of the learning outcomes of graduates in the programme. 

The lack of knowledge in the preparation of teaching plans and the lack of professional 
development work show that the ability of teachers to change the paradigm from teacher-centred 
learning to student-centred learning is still low and the results of the written exam show that the 
participants of teacher professional education (TPE) and training achieved a minimum average pass 
score for the whole aspects which include general pedagogy, teaching process, field of study, 
classroom action research and scientific writing (Irfan, 2020). 

The government of the Republic of Indonesia, starting in 2019, implementedin-service TPE to 
select teachers, especially science teachers in Indonesia, to obtain professional degrees. One of the 
activities in this TPE is that the participants are required to carry out teaching practicum activities in 
elementary schools, junior high schools and high schools by applying teaching materials, teaching 
plans, student worksheets and teaching media. 

The requirement to use teaching materials in teaching practicum activities in schools has an 
internal consistency coefficient value above 75%. In the teaching practice process, teachers apply 
technological pedagogical content knowledge(TPACK) based on the Industrial Revolution 4.0 platform, 
which is assessed by education experts and natural science experts using an assessment rubric. The 
results of research by Soenarno (2019) and Dais et al. (2020) found that teachers still had difficulty 
implementing TPACK in the learning process in the classroom. 

TPACK based on the Industrial Revolution 4.0 platform is an approach model in learning that has 
several phases, namely (1) analysis, (2) design, (3) development, (4) implementation and (5) 
evaluation (Hidayu et al., 2019; Joseline et al., 2021; Oktasari et al., 2020).  

The design of TPACK teaching materials based on the Industrial Revolution 4.0 platform is 
interpreted as a preparatory activity for the implementation of learning that applies the latest learning 
elements in the 21st century and is integrated in the components and stages of teaching that will be 
carried out to achieve the goals that have been set. 

TPACK is a basic framework integrating technology in the teaching process, including 
neuroscience-based teaching, teaching approach (Science, Technology, Engineering, Arts and 
Mathematics), higher-order thinking skills (HOTs), 21st-century competency demands,communication, 
collaboration, critical thinking, creativity and literacy skills. Hidayuet al.(2019) stated that TPACK is 
very much needed by teachers to deal with teaching 21st-century skills. 

1.2. Related research 

A teacher in the Industrial Era 4.0 of the 21st century is expected to be an agent of reform. The 
reforms that can be carried out can start from teaching planning activities, implementation and 
evaluation to follow-up activities. For this reason, it is necessary to understand some of the 
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characteristics of 21st-century innovative learning designs that will be applied in making teaching 
plans.  

The implementation of the latest elements in the teaching plan component lies inindicators of 
competency achievement, teaching objectives, preliminary, core and closing activities and teaching 
assessments. This is in line with the plan to strengthen student characteristics in the 2013 curriculum 
(Kemendikbud, 2018).  

The difference is in the TPACK element.One of the characteristics of teaching natural science is 
applying the TPACK approach based on the Industrial Revolution 4.0 of the 21st century, namely the 
collaboration of students and teachers in terms of pedagogical knowledge, technology knowledge, 
content knowledge, pedagogical content knowledge, technological pedagogical knowledge and 
technological content knowledge (Hidayu et al., 2019; Koehler, 2014; Miyarso, 2019). 

The problem in this research is how is the effectiveness of teachers in applying the TPACK in 
teaching natural science materials. Regarding effectiveness, (1) there is a statistically significant 
increase in alpha 0.05 the average score of teacher skills for classes A and B; (2) the average 
normalised gain (n-gain) score for minimum teacher skills is in the medium category; (3) there is no 
statistically significant difference in the alpha 0.05 average score of n-gain skills of teachers of classes 
A and B; and (4) the minimum effect size is in the medium category. 

1.3. Purpose of the study 

 This study aims to describe the effectiveness of teachers in applying the TPACK model, 
namely: (1) to describe the improvement of teachers' skills in applying the TPACK model in teaching  
sciences, (2) to analyze the effect size of applying the TPACK model in classroom learning. Regarding 
effectiveness,  there is a statistically significant increase in alpha 0.05 the average score of teacher 
skills for classes A and B; the average normalised gain (n-gain) score for minimum teacher skills is in 
the medium category; there is no statistically significant difference in the alpha 0.05 average score of 
n-gain skills of teachers of classes A and B; and the minimum effect size is in the medium category. 

2. Methods 

2.1. Research model 

This research is pre-experimental using a one-shot case study design with a non-randomised 
control group pre-test and post-test model, as shown in Table 1(Allen, 2017; Ramdani et al., 2021). 
Based on this design, each class is given a pre-test and post-test and application of the same Industrial 
Revolution 4.0-based TPACK model. 

Table 1 

Research Design (Ramdani et al., 2021) 

Group Pre-test Treatment Post-test 
A O1 X O2 

B O3 X O4 

Remarks: O1 and O3 pre-test;O2 and O3 post-test; and Xis the same treatment. 

2.2. Participants 

The sample consisted of 70 junior high school natural science teachers who took part in TPE 
activities in 2020–2021, with class A and class B having 35 teachers each.(1) there is a statistically 
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significant increase in alpha 0.05 the average score of teacher skills for classes A and B; (2) the average 
normalised gain (n-gain) score for minimum teacher skills is in the medium category; (3) there is no 
statistically significant difference in the alpha 0.05 average score of n-gain skills of teachers of classes 
A and B; and (4) the minimum effect size is in the medium category. 

2.3. Data collection tools 

The data collection tool in this study used an observation sheet on the ability to apply TPACK with 
procedures, namely 1) observing the implementation of TPACK when the teacher taught in class; 2) 
check the list of scores (1,2,3,4 and 5) on the list of observation sheets according to the teacher’s 
ability level; and 3) analyse the teacher’s ability to apply TPACK. 

2.4. Data collection process 

The data collection process included (1) validating learning tools and research instruments, (2) 
science teachers teaching in class by applying TPACK, (3) observers giving scores on observationsheets 
according to teacher activities, (4) data tabulation and (5) data analysis using SPSS 21. 

2.4.1. Implementation of the TPACK model based on theIndustrial Revolution 4.0 platform 

The implementation of the TPACK modelbased on the Industrial Revolution 4.0 platform consists 
of five steps of activities: 

1. Analysis. Natural science teachers analyse core competencies, basic competencies, competency 
achievement indicators, learning objectives, teaching models, teaching approaches, teaching 
strategies, teaching methods, natural science materials, TPACK media based on the Industrial 
Revolution 4.0 platform and evaluation techniques. 

2. Design. Natural science teachers design teaching plans, student worksheets and TPACK media 
based on the Industrial Revolution 4.0 platform and evaluation techniques.  

3. Development. Natural science teachers make teaching plans, student worksheets and TPACK 
media based on the Industrial Revolution 4.0 platform and evaluation questions that are validated 
by two assessors. 

4. Implementation. Natural science teachers apply teaching plans, student worksheets and TPACK 
media based on the Industrial Revolution 4.0 platform and evaluate teaching practice activities in 
the classroom. 

5. Evaluation. The natural science teacher evaluates after applying the TPACK model based on the 
Industrial Revolution 4.0 platform. 

The natural science teachers’ skills in applying the TPACK model  the total score obtained by the 
teacher after carrying out teaching practice in class, witha total of three cycles. The skills of 
implementing TPACK based on the Industrial Revolution 4.0 platform were assessed by two assessors 
using the rubric for assessment of teaching practice in the classroom using scores: 1 (very poor), 2 
(less), 3 (enough), 4 (skilled) and 5 (very skilled). 

2.4.2. Learning tool validation and reliability 

The learning tools applied by the teacher in carrying out teaching practices in the classroom 
consist of two sets. All sets of learning tools were validated by two expert assessors of science 
education. Validation analysis used the Gregory analysis (Arlini et al., 2017), as shown in Table 2,to 
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calculate the value of the coefficient of internal consistency (internal validation) using Equation (1) and 
to determine the category in Table 2. 

The results of the average internal validation scoresshow that (1) lesson plan = 87.00, (2) student 
worksheets = 90.33 and (3) instructional media = 87.33, which is greater than 0.8 including the high 
category.This is eligible for use in research. 

Table 2 

Gregory Validation Analysis Tabulation 

 Expert assessment 

Weak relevance 
(score 1 or 2) 

Strongrelevance 
(score 3 or 4) 

Weak relevance expert assessment 
(item is worth 1 or 2) 

A B 

Strongrelevance expert assessment 
(item is worth 1 or 2) 

C D 

 

Internal consistency coefficient (internal validation)=
𝐷

𝐴  +  𝐵  +  𝐶 +  𝐷
                (1) 

Remarks: 
A =  Both experts give weak relevance. 
B = The first expert gives strong relevance. 
 The second expert gives weak relevance. 
C = The first expert gives weak relevance. 
The second expert gives strong relevance. 
D = Both experts give strong relevance. 

Table 3 
Content Validation Category (Arliniet al., 2017, p. 184) 

Interval Category 

>0.8 High 
0.4–0.8 Medium 

<0.4 Low 

 
Analysis of the reliability of the device to calculate the level of percentages of agreements 

between the two raters choosing ‘yes’ or ‘no’ used formula (2) (Grinnell, as citied in Sumaryantoand 
Lestari, 2015).  

The results of the analysis of the reliability of teaching devices show that (1) lesson plans = 99.85, 
(2) student worksheets = 98.85 and (3) instructional media = 96.88, which is greater than the lower 
limit of the reliability coefficient of 0.75, meaning that all instruments have reliable research. 

Percentage of agreement (𝑅) =
Agreement (A)

Disagreement (D)−Agreement (A)
× 100%                     (2) 

The scores obtained from three cycles of teaching practice in the classroom are compared by 
calculating the n-gain formula, as in Equation (3), and categories, as shown in Table 3 (Meltzer, as 
citied in Lestari et al., 2021, p. 2007). 

𝑛 − 𝑔 =
𝑥m−𝑥𝑛

100−𝑥n
                    (3) 

Remarks:  
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n-gain = normalised gain. 
Xm = Industrial Revolution 4.0 platform TPACK application skill pre-test score. 
Xn = Industrial Revolution 4.0 platform TPACK application skill post-test score. 

Table 4 
The n-gain Categories (Lestari et al., 2021, p. 2007) 

Interval Category 

n-gain>0.7 High 
0.3 ≤ n-gain ≤ 0.7 Medium 

n-gain<0.3 Low 

 
The significance between the teacher skill scores of implementing TPACK based on the early 

Industrial Revolution 4.0 platform and the teacher skill scores of the last Industrial Revolution 4.0 
platform was investigated by conducting a paired sample t-test. It is important to know how significant 
the impact of implementing the TPACK model based on the Industrial Revolution 4.0 platform is.  

The data analysis technique of paired sample t-test was carried out using SPSS version 21. The 
assumption test, namely the normality test, had to be carried out before the paired sample t-test and 
independent t-test. After the independent t-test was performed, the effect size was calculated. Effect 
size is a method used to measure the effectiveness of a study (Cohen et al., as cited in Lestari et al., 
2021, p. 2008).Equation (4) is used to calculate the effect size and the categories are shown in Table 4. 

Effect size = 
Mean of posttest score−Mean of  pretest score

Standard deviation
   (4) 

Table 5 

 The Effect Size Categories (Lestari et al., 2021, p. 2008) 

Interval Category 

0–0.20  Weak effect  
0.21–0.50  Modest effect  
0.51–1.00  Moderate effect  

>1.00  Strong effect  

 
2.5. Data analysis 

Data analysis was carried out using SPSS 21.For the purpose of paired data testing, a normality 
test was performed using the Kolmogorov–Smirnov statistics. The normality tests for pre-test, post-
test and n-gain skills of teaching practicum teachers in classes A and B are shown in Tables 5 and 6, 
respectively. 

Table 6 

Normality Test on the Values of Pretest,Posttest and n-Gain 

Teacher skills 

Kolmogorov–Smirnov Shapiro–Wilk 

Statistic df Sig. Statistic df Sig. 

Pretest 0.115 35 0.136 0.938 35 0.062 
Posttest 0.172 35 0.010 0.929 35 0.060 
n-gain 0.131 35 0.137 0.943 35 0.068 
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As shown in Table 6, the significance values for the pre-test and posttest data are 0.062 and 
0.060, respectively. While the significance value of n-gain is 0.068. All significance values are above 
0.05. These results indicate that the pre-test, posttest and n-gain data each come from a normally 
distributed population. Thus, the next paired t-test can be applied. 

Table 7 

 Normality Test on the Values of Pretest, Posttest and n-Gain 

Teacher skills 

Kolmogorov–Smirnov Shapiro–Wilk 

Statistic df Sig. Statistic df Sig. 

Pretest 0.115 35 0.136 0.938 35 0.062 
Posttest 0.154 35 0.034 0.946 35 0.086 
n-gain 0.133 35 0.134 0.945 35 0.062 

 
As shown in Table 7, the significance values for the pre-test and posttest data are 0.051 and 

0.086, respectively. While the significance value of n-gain is 0.068. All significance values are above 
0.05. These results indicate that the pre-test, post-test and n-gain data each come from a normally 
distributed population. Thus, the next paired t-test can be applied. 

For the purpose of testing the independent data variable the average score of n-gain skills of 
classes A and B teachers, the normality test and homogeneity test were carried out using the 
Kolmogorov–Smirnov statistics. The n-gain normality test of teacher skills in classes A and B, 
respectively, is shown in Table 8. 

Table 8 

 Normality Test on the Values of n-Gain 

Class 

Kolmogorov–Smirnov Shapiro–Wilk 

Statistic df Sig. Statistic df Sig. 

 A 0.131 35 0.137 0.943 35 0.068 
 B 0.133 35 0.134 0.945 35 0.062 

 
As shown in Table 8, the significance values for the n-gain data for classes A and B are 0.068 and 

0.062, respectively. All significance values are above 0.05. These results indicate that the n-gain data 
for class A and class B come from a normally distributed population. Thus, the next independent t-test 
can be applied. 

The n-gain homogeneity test of teacher skills is shown in Table 9. 

Table 9 

Test of Homogeneity of Variances of n-Gain 

 N F Sig. 
Teachers’skills in applying 
TPACK based on the 
Industrial Revolution 4.0 
platform 

30 0.000 0.990 
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As shown in Table 9, the significance value for the n-gain data is above 0.05. These results 
indicate that the n-gain data comes from a homogeneous population. Thus, the next independent t-
test can be applied. 
3. Results 

3.1. TPACK model based on the Industrial Revolution 4.0 platform 

The TPACK model based on the Industrial Revolution 4.0 platform is an alternative learning model 
to improve teacher skills using TPACK. There are five phases of the TPACK model based on the 
Industrial Revolution 4.0 platform, namely (1) analysis, (2) design, (3) development, (4) 
implementation and (5) evaluation.  

The explanation of the stages of the practicum-based virtual lab model and its relationship to 
each of the indicators of scientific attitudes and science process skills being trained is presented in 
Table 10. 

Table 10 

 Phases of the TPACK-basedIndustrial Revolution 4.0Platform Model 

Phase Teaching activities skills Students activities  
Phase 1: analysis Skills in analysing core competencies, basic 

competencies, indicators of competency 
achievement, learning objectives, teaching 
models, teaching approaches, teaching 
strategies, teaching methods, natural 
science materials, TPACK media based on 
the Industrial Revolution 4.0 platform and 
evaluation techniques 

Observing core competencies, basic 
competencies, competency 
achievement indicators, learning 
objectives, identifying TPACK media 
based on the Industrial Revolution 
4.0 platform. science material 
 

Phase 2: 
design 

Skills in designing teaching plans, student 
worksheets, and TPACK media based on the 
Industrial Revolution 4.0 platform and 
evaluation techniques 

Reviewing teaching plans, student 
worksheets and TPACK media based 
on the Industrial Revolution 4.0 
platform 

Phase 3: 
development 

Skills in making teaching plans, student 
worksheets, and TPACK media based on the 
Industrial Revolution 4.0 platform and 
evaluation questions 
 

Validating the readability of the 
contents of teaching plans, student 
worksheets and TPACK media based 
on the Industrial Revolution 4.0 
platform 

Phase 4: 
implementation 

Skills in applying teaching plans, student 
worksheets, and TPACK media based on the 
Industrial Revolution 4.0 platform: (1) 
content knowledge (CK), (2) pedagogical 
knowledge (PK), (3) technological 
knowledge (TK), (4) pedagogical content 
knowledge (PCK), (5) technological content 
knowledge (TCK), (6) technological 
pedagogical knowledge (TPK), (7) 
technological, pedagogical, content 
knowledge (TPCK) and evaluation of 

Working on projects on student 
worksheets, using TPACK based on 
the Industrial Revolution 4.0 
platform to understand concepts, 
principles and laws in the natural 
sciences, doing practice questions. 
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teaching practice activities in the classroom 
Phase 5: 
evaluation 

Skills in evaluating after applying the TPACK 
model based on the Industrial Revolution 
4.0 platform. 

Conduct group discussions on 
project performance reports and 
work on evaluation questions 

 
3.2. Results of effectiveness analysis of TPACK implementation based on the Industrial Revolution 4.0 

platform 

The effectiveness of the TPACK model based on the Industrial Revolution 4.0 platform was 
evaluated using a teacher skill test applying TPACK based on the Industrial Revolution 4.0 platform 
before and after the application of the TPACK model based on the Industrial Revolution 4.0 platform 
given pre-test and post-test. The average pre-test, post-test and n-gain scores of teachers’ skills in 
applying TPACK based on the Industrial Revolution 4.0 platform in classes A and B can be seen in Table 
11. 

Table 11 

 Mean of Pretest, Posttest and n-Gain 

Aspects of calculation Average score 

Class A Class B 

Pretest  49.14 49.28 
Posttest  65.71 64.85 
n-gain 0.46 0.48 

 
Table 11 shows that the posttest value of the teacher's skills in applying the TPACK model based 

on the Industrial Revolution 4.0 platform in classes A and B is greater than the pre-test score. This 
shows an increase in teachers’ skills scores after implementing TPACK based on the Industrial 
Revolution 4.0 platform, in the medium category. Then a paired t-test was performed using SPSS 
version 21, and the results for classes A and B are shown in Table 12. 

Table 12 
 The Results of the Paired t-Test 

Pretest–Posttest Class N Mean S df t Sig. (p)* 

A 35 −16.57 8.38 34 −11.67 0.000 
B 35 −16.38 8.66 35 −11.34 0.000 

           *p = 0.05. 

Table 12 shows the results of the paired t-test of teacher skills in applying the TPACK model based 
on the Industrial Revolution 4.0 platform for classes A and B, with a sig value 0.000, which means that 
there is a significant difference between the pretest and posttest scores. The t-value is negative 
because the post-test score is greater than the pre-test score. In other words, there was an increase in 
teacher skill scores applying the TPACK model based on the Industrial Revolution 4.0 platform for 
classes A and B. 

Then an independent sample t-test was conducted to test the average-gain score to test the 
hypothesis that there was no statistically significant difference in the alpha 0.05 average score of n-
gain skills of teachers in applying  the TPACK model based on the Industrial Revolution 4.0 platform for 
classes A and B with using SPSS version 21, as shown in Table 13. 
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Table 13 

 The Results oftheIndependentSamples t-Test 

 𝛼 Sig. (2 tailed) 

Teachers’ skills in 
applying the TPACK 
model based on the 
Industrial Revolution 
4.0 platform 

Equal variance not 
assumed 

0.05 0.708 

Equal variance not 
assumed 

0.05 0.708 

 
Table 13 shows the results of the independent sample t-test of teacher skills in applying the 

TPACK model based on the Industrial Revolution 4.0 platform for classes A and B, with a sig value (2-
tailed) is greater than 0.05, which means that there is no significant difference in the n-gain mean 
score of teachers' skills in applying the TPACK model based on the Industrial Revolution 4.0 platform 
that is significant between classes A and B. 

The results of the effect size test to determine the effectiveness of the TPACK model based on the 
Industrial Revolution 4.0 platform are shown in Table 14. 

Table 14 

 The Results oftheEffect Size 

Class 
Effect size of 

theteachers’skills Category 

A 0.65 Moderate effect 

B 0.57 Moderate effect 

 
Table 14 shows the effect size values of teacher skills in applying the TPACK model based on the 

Industrial Revolution 4.0 platform in classes A and B are 0.65 and 0.57, respectively, including in the 
moderate effect category, fulfilling the requirements for the effectiveness of the TPACK model based 
on the Industrial Revolution 4.0 platform. 

Based on the analysis of the data and findings, the following is a discussion of the research 
results. The application of the TPACK model based on the Industrial Revolution4.0 platform, as shown 
in Table 10, consists of five phases, namely analysis, design, development, implementation and 
evaluation; the training for natural science teachers resulted in an increase in teacher skills in applying 
the TPACK model based on the Industrial Revolution 4.0 platform.  

Farikah and Malik (2020) stated that the ability of teachers to apply TPACK was at sufficient 
criteria. Koehler (2014) stated that in the Industrial Revolution 4.0, graduates of junior high school, 
high school, college and higher education institutions need to master data literacy skills, technological 
literacy and human literacy in the science learning process. With the presence of the development of 
science and technology, one way to improve the quality of science learning is the application of TPACK 
(Ramamuruthy et al., 2021). 

Natural science teachers who took part in the TPE activities in 2020–2021, Indonesia, are required 
to carry out teaching practices in junior high schools. Natural science materials made by the teacher 
include (1) temperature and heat, (2) energy, (3) structure and function of plant tissue, (4) digestive 
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system, 5) inheritance, static electricity and (6) dynamic electricity. Based on the material, student 
worksheets, teaching media and evaluation were made.  

These teaching materials were developed into teaching materials adapted to the applicable 
science curriculum in Indonesia. Teaching materials consist of teaching plans, student worksheets, 
TPACK media based on the Industrial Revolution 4.0 platform and evaluation. The product 
development of teaching materials is guided by assessors and the product is validated by education 
experts and science experts. The requirements for teaching materials applied in teaching practice in 
junior high schools are to meet the internal consistency coefficient with a high category. 

4. Discussion 

Based on the results of the analysis of the coefficients of internal consistency and reliability, it 
was found that the average value of internal validation was (1) lesson plan = 87.00, (2) student 
worksheets = 90.33 and (3) instructional media = 87.33, which was greater than 0.8 and included in 
the high category; it qualifies for use in research.  

The results of the analysis of the reliability of teaching devices showed that (1) lesson plans = 
99.85, (2) student worksheets = 98.85 and (3) instructional media = 96.88, which is greater than the 
lower limit of the reliability coefficient of 0.75, meaning that all research instruments are reliable.  

This means that the assessors in charge of the 2020–2021 Teacher Profession Programme 
activities at Makassar State University have succeeded in fostering natural science teachers in making 
quality teaching material products. The product is feasible to be applied in teaching practice activities 
in junior high schools.  

This finding is supported by several research results including that the inquiry-based teaching 
materials, creative techniques, integrated science and social meet the validity requirements 
(Аbdigapbarova et al.,2022; Cahyati & Yohandri, 2020; Habibi et al, 2018; Hartati et al, 2019; Wahyu, 
2016). 

The integration of technology into teaching has become increasingly common in the educational 
environment in the 21st century. Natural science teachers in junior high schools need to be more 
creative in designing lessons that are integrated with technology and have the ability to choose the 
type of technology to be used in the classroom.  

TPACK can serve as a beneficial framework for science teachers who wish to incorporate 
technology into their natural science lessons as a process of designing at once and integrating 
technology into natural science lessons. 

Natural science teachers who took part in teaching practice activities in junior high schools in TPE 
are required to have the skills to apply the TPACK model based on the Industrial Revolution 4.0 
platform so that students understand more quickly the concepts of natural science subject matter and 
can find out the benefits in everyday life, in the fields of technology, social and economics. If students 
understand and know these benefits, it will increase their interest and motivation in studying natural 
sciences and will improve their learning outcomes. 

Table 10 shows that the post-test scores for the skills of teachers to apply the TPACK model based 
on the Industrial Revolution 4.0 platform in classes A and B are greater than the pre-test scores. This 
shows an increase in teacher skill scores after implementing TPACK based on the Industrial Revolution 
4.0 platform, in the medium category.  
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This shows that the TPACK model based on the Industrial Revolution 4.0 platform can train 
teachers’ skills in applying TPACK in teaching natural sciences, such as research by Akhwani and 
Rahayu (2021) found that the average score of teacher skills in applying TPACK is still in the low 
category of 3.02. 

Paired t-test was used to test the statistically significant increase in post-test scores with SPSS 
version 22. Before the paired t-test was carried out, the assumption of normality was first tested to 
increase the pre-test and post-test scores of teachers' skills in applying the TPACK model based on the 
Industrial Revolution 4.0 platform with the Kolmogorov–Smirnov test. 

 Tables 7 and 8 show that the results of the normality test for teachers’ skills in applying the 
TPACK model based on the Industrial Revolution 4.0 platform for the pretest, post-test and n-gain 
scores for class A were 0.051 and0.086 and class B were 0.068 and0.062. This means that the sample 
data comes from a normally distributed population 

Table 12 showed that the value of sig. 0.000 is smaller than the value of .05, which indicates that 
the post-test score is greater than the pretest score. In addition, in Table 12, t is negative, namely 
−11.67 in class A and −11.34 in class B, which indicates that the post-test score is greater than the pre-
test score. In other words, statistically at the 0.05 significance level, there was an increase in the skill 
scores of classes A and B teachers after applying the TPACK model based on the Industrial Revolution 
4.0 platform.  

This shows that the stages in implementing the TPACK model based on the Industrial Revolution 
4.0 platform can practice TPACK steps based on the Industrial Revolution 4.0 platform. This is in line 
with Akhwani and Rahayu (2021), who stated that TPACK can be trained to teachers which is one type 
of knowledge that must be mastered by teachers in the 21st century, although the ability of teachers 
to integrate all components is not easy (Azhar et al., 2022; Muñoz-Martínez et al., 2022). 

The independent sample t-test was used to test the statistically significant difference in the n-gain 
score with SPSS version 21. Before the independent variable t-test was carried out, first the normality 
assumption test and homogeneity test were carried out for the n-gain score for the teacher's skills in 
applying platform-based TPACK Industrial Revolution 4.0 with the Kolmogorov–Smirnov test.  

Table 8 shows that the results of the normality test for teachers' skills in applying TPACK based on 
the Industrial Revolution 4.0 platform for the n-gain values for classes A and B are 0.068 and0.062, 
respectively. This means that the sample data comes from a normally distributed population.  

Furthermore, Table 8 shows that the results of the homogeneity test of the n-gain significance 
value of teachers' skills in applying TPACK based on the Industrial Revolution 4.0 platform are above 
0.05. These results indicate that the n-gain data on teacher skills in applying TPACK based on the 
Industrial Revolution 4.0 platform comes from a homogeneous population. Thus, the independent 
sample t-test can be applied. 

The application of the TPACK model based on the Industrial Revolution 4.0 platform in classes A 
and B resulted in an average score of n-gain skills of teachers applying the same TPACK.This is 
evidenced by the results of Table 12, showing the results of the independent t-test of teacher skills in 
applying platform-based TPACK  Industrial Revolution 4.0 classes A and B with a sig. (2-tailed) is 
greater than 0.05, which means that there is no significant difference in the average n-gain score of 
teachers' skills in applying TPACK based on the Industrial Revolution 4.0 platform that is significant 
between classes A and B.  
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In other words, there is no difference in scores. The average-gain skill of teachers in applying 
TPACK for classes A and B after teachers are trained in TPACK based on the Industrial Revolution 4.0 
platform. Sariet al. (2021) stated that TPACK can be trained in teacher reflective practice activities in 
office, so that teachers become proficient in integrating technology. 

Furthermore, to determine the effectiveness of the application of the PACK model based on the 
Industrial Revolution 4.0 platform on improving teacher skills in applying TPACK classes A and B, an 
effect size analysis was carried out. The results in Table 13 show that the effect size value of the 
teacher's skills in applying TPACK in classes A and B are 0.65 and 0.57, respectively, which are included 
in the moderate effect category, fulfilling the requirements for the effectiveness of the PACK model 
based on the Industrial Revolution 4.0 platform.  

This finding proves that the application of the TPACK model based on the Industrial Revolution 
4.0 platform is effective in improving the skills of teachers in implementing TPACK. This is because 
teachers directly receive guidance from UNM assessors in making learning tools and implementing the 
steps of the TPACK model based on the Industrial Revolution 4.0 platform as long as teachers 
participate in the preservice teachers education programme activities. 

This is in line with Adipat (2021), who stated that TPACK is an innovative technology that can 
improve the skills of preservice teachers in teaching subject matter at certain time intervals. Although 
the application of the PACK model based on the Industrial Revolution 4.0 platform can improve the 
skills of teachers in applying TPACK, there are still weaknesses. Some teachers are still not ready to 
implement TPACK because they do not have supporting tools and insufficient internet access. 

This research shows that the TPACK model based on the Industrial Revolution 4.0 platform has 
proven effective to improve the skills of teachers in applying TPACK in science learning. Teacher skills 
in applying TPACK include seven skill domains that are interrelated with one another, namely CK, 
mastery skills in the field of study and PK. 

The most optimum skills and knowledge of learning processes and strategies so that students' 
creativity increases and learning objectives can be achieved, TK, skills and knowledge of how to use 
digital technology, PCK, skills and knowledge of the field of study or learning materials with learning 
processes and strategies. 

TCK, skills and knowledge of digital technology and knowledge of the field of study or learning 
materials; TPK, skills and knowledge of digital technology and knowledge of learning processes and 
strategies; and TPCK, skills and knowledge of digital technology, knowledge of learning processes and 
strategies and knowledge of the field of study or learning materials. 

Istiningsih (2020) stated that by training TPACK to teachers, it will have a positive impact on 
teachers, namely teachers are able to solve problems that arise during online learning activities, 
provide authentic assessments in learning, improve teacher skills can using technology in the 21st 
century, where the use of TPACK has nothing to do with gender differences (Cahyani et al., 2021; 
Istiningsih, 2022; Septiyanti, et al., 2020; Tashbolatovna et al., 2022). 

This finding is also supported by several research results, namely science teachers have a skill 
level in applying TPACK in teaching science, improving the quality of teaching in the classroom, 
increasing HOTs, increasing scientific literacy students, creating an effective, fun, interesting and 
creative learning environment (Dais et al., 2020; Dinara et al., 2022; Ella, 2019; Hartati et al., 2019; 
Joseline et al., 2021; Leni et al., 2021; Sarjoni et al., 2019).  
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TPACK based on the Industrial Revolution 4.0 platform can affect society and the economy in 
various ways, communicate on social media, facilitate access to various producers, innovative 
competitors, increase the use of digital marketing, creative industries, improve the quality of public 
services, improving the quality of the business environment, collaborative innovation and innovation 
in various forms of organisation (Amran et al., 2020; Arifin et al., 2022; Mohamad et al., 2019; 
Prisecaru, 2016; Saria et al., 2021; Seraliyev et al., 2022). 

5. Conclusion 

 In this study, TPACK was based on the Industrial Revolution 4.0 platform in science class. 
TPACK based on the Industrial Revolution 4.0 platform which was implemented effectively in 
improving teacher skills in applying TPACK compared to the application of other science learning 
media. 

TPACK based on the Industrial Revolution 4.0 platform is effective as indicated by an increase in 
the skills of teachers in applying TPACK, which is statistically significant (at = 0.05), and the average n-
gain of teacher skills in applying TPACK for classes A and B is 0.46 and 0.48, respectively, in the 
medium category.  

The effect size of the teachers’ skills in applying TPACK for classes A and B is 0.65 and 0.57, 
respectively, with a moderate effect category. It is shown that the effectiveness of the TPACK model 
based on the Industrial Revolution 4.0 platform is strong, and so the TPACK model based on the 
Industrial Revolution 4.0 platform can be used as an alternative a virtual science teaching model in 
training teacher skills in applying TPACK based on the Industrial Revolution 4.0 platform in schools. 

6. Recommendations 

Based on the research results, we propose a TPACK model based on the Industrial Revolution 4.0 
platform which can be applied as an alternative natural science teaching model during a pandemic. In 
addition, the TPACK learning model based on the Industrial Revolution 4.0 platform can also help 
teachers improve their skills using technology needed in the 21st century.  

However, further research is still needed to conduct research by implementing the TPACK model 
based on the Industrial Revolution 4.0 platform in a larger sample size. It will evaluate the reliability of 
the TPACK model based on the Industrial Revolution 4.0 platform. 

There are some limitations, i.e., the number of participants in this study is relatively small (only 70 
natural science teachers), using Google Classroom and Zoom application.The teaching materials 
included student textbook, student worksheets, lesson plans, syllabus and teacher skill 
instruments.The application of models only covers the topics of heat and heat transfer. In addition, 
the number of samples in this study is limited, namely only 75 natural science teachers who were 
divided evenly between class A and class B. 

Acknowledgements 

The authors would like to thank the Chancellor of UNM who has funded this research. The authors 
also appreciate the Chair of the Institute for Research and Community Service UNM, Dean of FMIPA 
UNM, Head of the Natural Sciences Education Study Programme, FMIPA UNM, who have provided the 
opportunity to collect data in this research. 

https://doi.org/10.18844/cjes.v17i12.8593


Tawil, M., Tampa, A., Said, M. A., & Suryansari, K. (2022). Exploration the skills of teachers: Implementation technological pedagogical 
content knowledge. Cypriot Journal of Educational Science.17(12), 4713-4733. https://doi.org/10.18844/cjes.v17i12.8593  

4727 

 

References 
 
Аbdigapbarova, U., Yeshenkulova, D., Kassimbekova, B., Muratbaeva, G. &Каstayev, S., (2022). 

Technology for forming students' ability to manage independent educational activities.Cypriot 
Journal of Educational Science.17(4), 1106-00.https://doi.org/10.18844/cjes.v17i4.7099. 

Adipat, S. (2021). Developing technological pedagogical content knowledge (TPACK) through 
technology‑enhanced content and language‑Integrated learning (T‑CLIL) Instruction. Education 
and Information Technologies. 26, 6461–6477. https://doi.org/10.1007/s10639-021-10648-3 

Akhwani, A., Dewi., & Widiana, R. (2021). Analisis komponen TPACK guru SD sebagai kerangka 
kompetensi guru profesional di abad 21. Jurnal Basicedu. 5(4),1918 – 1925.https://doi.org/ 
10.31004/basicedu.v5i4.1119 

Allen, M. (2017). One-group Ppetest–Posttest design .The SAGE Encyclopedia of Communication 
Research Methods.https://methods.sagepub.com/ 

Amran ,A. C., Ananta. G. P ., Mat, H. M. A ., Ali .A., Che, K. M. N. (2020).  Development of the 
Malaysian skills certification for lecturers in tertiary TVET institutions. Journal Of Technical 
Education And Training.  12 (1), 125–133.https://doi.org/10.30880/jtet.2020.12.01.013 

Arifin, S., Haruna, M. J. &Mursalim, M. (2022). Indonesian teacher manage their lesson plan in learning 
prose. Cypriot Journal of Educational Science. 17(1), 18-30. https://doi.org/ 
10.18844/cjes.v17i1.6650 

Arlini, H., Humairah, N., &Sartika, D. (2017). Penerapan model pembelajaran kooperatif tipe think pair 
share dengan teknik advance organizer. Jurnal Saintifik, 3(2),182-189.  

Azhar, A., Nurgaliyeva, G., Nurlan, A., Kairat, O., Berikzhan, O. & Mariyash, A. (2022). Implementation 
of the lesson study approach to develop teacher professionalism. Cypriot Journal of 
Educational Science.17(2), 652-663.https://doi.org/10.18844/cjes.v17i2.6862 

Cahyani, L.A., Azizah, N., & Evans, D. (2021).Technological pedagogical and content knowledge 
(TPACK) of special education teachers in science instruction for students with special needs. 
Formatif: Jurnal Ilmiah Pendidikan MIPA, 11(1), 103-112. http://dx.doi.org/ 
10.30998/formatif.v11i1.8580 

Dais, S. A., Dea, A. P,. & Diah, M. (2020).Prospective science teacher tpack skills in preparing the lesson 
plans. Jurnal Geliga Sains: Jurnal Pendidikan Fisika,8(2), 132-139.http://dx.doi.org/ 
10.31258/jgs.8.2.132-139 

Depi, O., Disa,H.,Jumadi.,&Warsono. (2020).Instructional technology: teacher’s initial perception of 
TPACK in physics learning. JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika). 
6(1), 67-89. https://doi.org /10.21009/1.06115 

Dinara, D., Sholpan, A., Nurzak. D., Bikamal, T., & Gulnar, K. (2022). Scientific and pedagogical bases of 
teaching values to future specialists.Cypriot Journal of Educational Science.17(2), 506-518. 
https://doi.org/10.18844/cjes.v17i2.6850 

Ella,W. (2019).Teacher’s technological pedagogical content knowledge in developing learning 
materials.lingua pedagogia. Journal of English Teaching Studies.1(1).29-45.https://doi.org/ 
10.21831/lingped.v1i1.23983 

https://doi.org/10.18844/cjes.v17i12.8593
https://doi.org/10.18844/cjes.v17i4.7099
https://doi.org/10.1007/s10639-021-10648-3
https://doi.org/%2010.31004/basicedu.v5i4.1119
https://doi.org/%2010.31004/basicedu.v5i4.1119
https://methods.sagepub.com/
https://doi.org/10.30880/jtet.2020.12.01.013
https://doi.org/%2010.18844/cjes.v17i1.6650
https://doi.org/%2010.18844/cjes.v17i1.6650
file:///D:/PUBLIKASI/pak%20tawil/Arlini,%20H.,%20Humairah,%20N.,%20&%20Sartika,%20D.%20(2017).%20Penerapan%20Model%20Pembelajaran%20Kooperatif%20Tipe%20Think%20Pair%20Share%20dengan%20Teknik%20Advance%20Organizer%20JURNAL%20SAINTIFIK.%203%20(2).182-189
file:///D:/PUBLIKASI/pak%20tawil/Arlini,%20H.,%20Humairah,%20N.,%20&%20Sartika,%20D.%20(2017).%20Penerapan%20Model%20Pembelajaran%20Kooperatif%20Tipe%20Think%20Pair%20Share%20dengan%20Teknik%20Advance%20Organizer%20JURNAL%20SAINTIFIK.%203%20(2).182-189
https://doi.org/10.18844/cjes.v17i2.6862
http://dx.doi.org/%2010.30998/formatif.v11i1.8580
http://dx.doi.org/%2010.30998/formatif.v11i1.8580
http://dx.doi.org/%2010.31258/jgs.8.2.132-139
http://dx.doi.org/%2010.31258/jgs.8.2.132-139
http://dx.doi.org/10.21009/1.06115
https://doi.org/10.18844/cjes.v17i2.6850
https://doi.org/%2010.21831/lingped.v1i1.23983
https://doi.org/%2010.21831/lingped.v1i1.23983


Tawil, M., Tampa, A., Said, M. A., & Suryansari, K. (2022). Exploration the skills of teachers: Implementation technological pedagogical 
content knowledge. Cypriot Journal of Educational Science.17(12), 4713-4733. https://doi.org/10.18844/cjes.v17i12.8593  

4728 

 

Estu,Miyarso. (2019). Modul perancangan pembelajaran inovatif. Jakarta. Direktorat Pembinaan GTK 
PAUD dan Dikmas. https://repository.bbg.ac.id/bitstream/1103/1/FZ_Modul_4-Rev-2.pdf 

Farikah, Moch.,& Malik, A. F. (2020). Technological pedagogical and content knowledge (TPACK): the 
students’ perspective on writing class. Jurnal Studi Guru dan Pembelajaran. 3(2),190-
199.https://doi.org/10.30605/jsgp.3.2.2020.303 

Fuadi, S, T., & Lestari, W. (2015).Pengembangan instrument penilaian psikomotor pembelajaran 
pamater tumbuhan hijau berbasis starter experiment approach berwawasan konservasi. 
Journal of Educational Research and Evaluation (JERE., 4(1), 1-11. https://journal. 
unnes.ac.id/sju/ index.php/jere/article/view/6926 

Habibi, M., Chandra, R Mahyuddin.,& Hendri, S. (2018). Validity of teaching materials for writing 
poetry based on creative techniques in elementary schools. Mimbar Sekolah Dasar. 5(3), 145-
154. https://doi.org/10.53400/mimbar-sd.v5i3.14501 

Hidayu, S., Aizah A. M., &Izaham, S. I. (2019).Technological pedagogical content knowledge (TPACK) in 
teaching 21st century skills in the 21st century classroom .Asian Journal of University 
Education.5(3), 24-33. https://eric.ed.gov/?id=EJ1238639 

Hartati, T., Heryanto , D., Annisa, N., Nuriyanti. R., Herman , A.S.,  & Sutedi, R. (2019). High order 
thinking skill and literacy base technological pedagogical content knowledge (TPACK) in Order 
to Improve Students Learning Quality of in Job Primary School Teacher’s. Professional 
Educational Program.Int. J. Sci. Appl. Sci.: Conf. Ser. 3(1),136-141. https://doi.org/ 10.20961/ 
ijsascs.v3i1.32552 

https://drive.google.com/file/d/1Sl9t5S7zvglgL2d2yPc9x4goXIixS8MZ/view  (note: copy this link to 
google for connection) 

https://drive.google.com/file/d/1ZQ4xaJfvQVy8zvRNAgA24bZ4CLSuBFqV/view (note: copy this link to 
google for connection) 

Istiningsih, (2022).Impact of ict integration on the development of vocational high school teacher 
(TPACK) in the digitalage 4.0. World Journal on Educatio .14(1), 103-116.  https://doi.org/10 
.18844/wjet.v14i1.6642 

Irfan,A.M.(2020). Sejarah singkat PPG. Pendidikan guru UNM Makassar.Dowload tgl 3 Mei 2020. 

Joseline, M., Santos., Rowell, D.R..& Castro. (2021). Technological pedagogical content knowledge 
(TPACK) in action:application of learning in the classroom by pre-service teachers (PST). Social 
Sciences & Humanities. Open 3(2021), 100110. https://doi.org/10.1016/j.ssaho.2021.100110 

Kemendikbud. (2018). Perubahan atas peraturan menteri pendidikandan kebudayaan nomor 24 tahun 
2016 tentang kompetensi inti dan kompetensi dasar pelajaran pada kurikulum 2013 pada 
pendidikan dasar menengah. Jakarta: kemendikbud.https://simpuh.kemenag.go.id/ regulasi/ 
permendikbud_24_16.pdf 

Koehler, M. J., Mishra, P., Kereluik, K., Shin, T. S., & Graham, C. R. (2014).The technological 
pedagogical content knowledge framework. In J. M. Spector et al (Eds). Handbook of Research 
on Educational Communications and Technology .Springer Science. New York, 101-
111.https://doi.org/10.1007/978-1-4614-3185-5_9 

https://doi.org/10.18844/cjes.v17i12.8593
https://repository.bbg.ac.id/bitstream/1103/1/FZ_Modul_4-Rev-2.pdf
https://doi.org/10.30605/jsgp.3.2.2020.303
https://doi.org/10.53400/mimbar-sd.v5i3.14501
https://eric.ed.gov/?id=EJ1238639
https://doi.org/%2010.20961/%20ijsascs.v3i1.32552
https://doi.org/%2010.20961/%20ijsascs.v3i1.32552
https://drive.google.com/file/d/1Sl9t5S7zvglgL2d2yPc9x4goXIixS8MZ/view
https://drive.google.com/file/d/1ZQ4xaJfvQVy8zvRNAgA24bZ4CLSuBFqV/view
https://doi.org/10%20.18844/wjet.v14i1.6642
https://doi.org/10%20.18844/wjet.v14i1.6642
https://doi.org/10.1016/j.ssaho.2021.100110
https://simpuh.kemenag.go.id/
https://link.springer.com/book/10.1007/978-1-4614-3185-5
https://link.springer.com/book/10.1007/978-1-4614-3185-5
https://doi.org/10.1007/978-1-4614-3185-5_9


Tawil, M., Tampa, A., Said, M. A., & Suryansari, K. (2022). Exploration the skills of teachers: Implementation technological pedagogical 
content knowledge. Cypriot Journal of Educational Science.17(12), 4713-4733. https://doi.org/10.18844/cjes.v17i12.8593  

4729 

 

Lembaga Penjaminan Mutu Pendidikan Provinsi Sul-Sel (2018). Diseminasi pemetaan mutu 
pendidikan provinsi sulawesi selatan tahun . http://lpmpsulteng.kemdikbud.go.id/ 
index.php/2018/03/07/pendidikan-profesi-guru-ppg-sebagai-strategi-pengembangan-
profesionalitas-guru-dalam-upaya-peningkatan-mutu-pendidikan-indonesia/ 

Leni, A. C., Nur, A., &David, E. (2021). Technological pedagogical and content knowledge (tpack) of 
special education teachers in science instruction for students with special needs.I: Jurnal 
Ilmiah Pendidikan MIPA, 11(1), 103-112. http://dx.doi.org/10.30998/formatif.v11i1.8580 

Lestari, T., Supardi, Z. A. I., &J atmiko, B. (2021). Virtual classroom critical thinking as an alternative 
teaching model to improve students' critical thinking skills in pandemic coronavirus disease 
era. European Journal of Educational Research, 10(4), 2003-2015.https://doi.org/10.12973/eu-
jer.10.4.2003 

Mohamad, M.M., Yee, M.H., Tee, T.K., Ibrahim. M. M., & Ahmad, A. (2019). Teachers’ pedagogical 
reasoning and action in technical and vocational education. Journal Of Technical Education 
And Training. 11 (3), 015–021. https://doi.org/10.30880/jtet.2019.11.03.003 

Mona, Trisna Cahyati., & Yohandri. (2020). Validity of teaching materials based on the inquiry based 
learning model with the ctl approach to improve students' creative thinking skills.International 
Journal of Progressive Sciences and Technologies (IJPSAT). 23(1),82-88. https://doi.org/ 
10.15294/jpii.v6i2.9467 

Muñoz-Martínez, Y., Domínguez-Santos, S., de la Sen-Pumares, S. &Laborda, J. G. (2022). Teachers’ 
professional development through the education practicum: A proposal for university-school 
collaboration. Cypriot Journal of Educational Sciences.17(2). 464-478. https://doi.org/ 
10.18844/cjes.v17i2.6832 

Prisecaru, P. (2016). Challenges of the fourth industrial revolution.knowledge horizons. Economics, 
8(1), 57-62. http://orizonturi.ucdc.ro/arhiva/khe-vol8-nr1-2016/09.%20Petre%20Prisecaru.pdf 

Ramamuruthy ,V., DeWitt., & Alias. D. N. (2021). The need for technical communication for 21st 
century learning in tvet institutions: perceptions of industry experts.  Journal Of Technical 
EducationAnd Training. 13(1),148-158.https://doi.org/10.30880/jtet.2021.13.01.016 

Ramdani, A., Artayasa, I.P., Yustiqvar, M., & Nisrina, M. (2021). Enhancing prospective teachers’ 
creative thinking skills: a study of the transition from structured to open inquiry classes. 
Cakrawala Pendidikan,  40(3), 637-64.https://doi.org/doi:10.21831/cp.v40i3.41758 

Saria, R. Y., Drajatib. A. N., Soc, Hyo-Jeong., &Sumardid. (2021). Enhancing efl teachers’ technological 
pedagogical content knowledge (TPACK) competence through reflective practice. TEFLIN 
Journal, 32(1), 117-132.http://dx.doi.org/10.15639/teflinjournal.v32i1/117-133 

Sarjoni, M., Rahman, F. A., Sabil, A. M., &Masnida Md. Khambari. (2019). The importance 
oftechnological pedagogical content knowledge in teaching reading skills. International Journal 
of AcademicResearch in Progressive Education and Development, 8(4), 1053–1062. 
https://doi.org/10.6007/IJARPED/ 

Septiyanti, M., Inderawati, R., &Vianty, M. (2020).Technologicalpegadogical and content knowledge 
(TPACK) perception of english education students. English Review: Journal of English 
Education, 8(2), 165-174.  

https://doi.org/10.18844/cjes.v17i12.8593
https://lpmpsulsel.kemdikbud.go.id/berita/diseminasi-pemetaan-mutu-pendidikan-provinsi-sulawesi-selatan-tahun-2018
https://lpmpsulsel.kemdikbud.go.id/berita/diseminasi-pemetaan-mutu-pendidikan-provinsi-sulawesi-selatan-tahun-2018
http://lpmpsulteng.kemdikbud.go.id/%20index.php/2018/03/07/pendidikan-profesi-guru-ppg-sebagai-strategi-pengembangan-profesionalitas-guru-dalam-upaya-peningkatan-mutu-pendidikan-indonesia/
http://lpmpsulteng.kemdikbud.go.id/%20index.php/2018/03/07/pendidikan-profesi-guru-ppg-sebagai-strategi-pengembangan-profesionalitas-guru-dalam-upaya-peningkatan-mutu-pendidikan-indonesia/
http://lpmpsulteng.kemdikbud.go.id/%20index.php/2018/03/07/pendidikan-profesi-guru-ppg-sebagai-strategi-pengembangan-profesionalitas-guru-dalam-upaya-peningkatan-mutu-pendidikan-indonesia/
http://dx.doi.org/%2010.30998/formatif.v11i1.8580
https://doi.org/10.12973/eu-jer.10.4.2003
https://doi.org/10.12973/eu-jer.10.4.2003
https://doi.org/10.30880/jtet.2019.11.03.003
https://doi.org/%2010.15294/jpii.v6i2.9467
https://doi.org/%2010.15294/jpii.v6i2.9467
https://doi.org/%2010.18844/cjes.v17i2.6832
https://doi.org/%2010.18844/cjes.v17i2.6832
http://orizonturi.ucdc.ro/arhiva/khe-vol8-nr1-2016/09.%20Petre%20Prisecaru.pdf
https://doi.org/10.30880/jtet.2021.13.01.016
https://doi.org/doi:10.21831/cp.v40i3.41758
http://dx.doi.org/10.15639/teflinjournal.v32i1/117-133
https://doi.org/10.6007/IJARPED/


Tawil, M., Tampa, A., Said, M. A., & Suryansari, K. (2022). Exploration the skills of teachers: Implementation technological pedagogical 
content knowledge. Cypriot Journal of Educational Science.17(12), 4713-4733. https://doi.org/10.18844/cjes.v17i12.8593  

4730 

 

Seraliyev, A., Kulyash, K., Duman, A., Atasoy, E., Yerlan, N. & Baktybekov, M., (2022). Technology for 
teaching regional economic relationships based on the updated content of education. Cypriot 
Journal of Educational Science.17(2), 531-541.  https://doi.org/10.25134/erjee.v8i2.2114 

Soenarno, S. M. (2019). Mastering of pedagogical content knowledge in students of natural sciences 
education.Formatif: Jurnal Ilmiah Pendidikan MIPA, 9(2), 101-106. 10.30998/ formatif. 
v9i2.2813 

Tashbolatovna, M. K., Duisenbaevna, U. Z., Kaldyhanovna, K. R., Koyshibaevna, A. G., Ulmeken, Z. 
&Gulzat, S. (2022). Development of the evaluative activities of teachers in the conditions of 
updated education. Cypriot Journal of Educational Science.17(4), https://doi.org/ 10.30998/ 
formatif.v9i2.2813 

Tatat, Hartati.,Dwi Heryanto., Nuri,  A., Risma, N., Alpin Herman Saputra., & Rahmat, Sutedi. (2019). 
High order thinking skill and literacy base technological pedagogical content knowledge 
(TPACK) in order to improve students learning quality of in job primary school teacher’s 
professional educational program.International Journal of Science and Applied Science: 
Conference Series Int. J. Sci. Appl. Sci.: Conf. Ser. 3(1), 136-141.https://doi.org/10 
.20961/ijsascs.v3i1.32552 

TimPPG.(2021).https://drive.google.com/file/d/1AjVJS4OFXvHo92-jfC xFOLsLNluZtNe/ view?usp= 
sharing 

Wahyu, S. (2016).Validity Teaching materials of indonesian educationin beginning class of elementary 
school coursebased integrated science and social studies. Journal of Education, Teaching and 
Learning.1(2), 82-88. https://doi.org/ 10.26737/jetl.v1i2.44 

Yunica,R. S., Nur, A. D., Hyo-Jeong, S., & Sumardi. (2021). Enhancing Efl technological pedagogical 
content knowledge (TPACK) competence through reflective practice.TEFLIN Journal.32 (1),117-
133. http://dx.doi.org/10.15639/teflinjournal.v32i1/117-133 

Appendix A. TPACK application document 
 

Some examples of the application of the TPACK model based on the industrial revolution 4.0 
platform in teaching practice in junior high schools 

1. TPACK based on industrial revolution 4.0 platform, Video 
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Figure 1. Application of TPACK based on the industrial revolution 4.0 platform with Video 
link address: https://drive.google.com/file/d/1Sl9t5S7zvglgL2d2yPc9x4goXIixS8MZ/view 
https://drive.google.com/file/d/1Sl9t5S7zvglgL2d2yPc9x4goXIixS8MZ/view?usp=sharing 

 
 

2. TPACK berbasis platform revolusiindustri 4.0, Manual 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Application of TPACK based on the industrial revolution 4.0 platform with Manual 
 link address: https://drive.google.com/file/d/1ZQ4xaJfvQVy8zvRNAgA24bZ4CLSuBFqV/view 
https://drive.google.com/file/d/1ZQ4xaJfvQVy8zvRNAgA24bZ4CLSuBFqV/view?usp=sharing 
 

Appendix B. Research instrument 

Table B1 

Junior High School Teacher Skills Observation Sheet Applying TPACK Indicators Based on the Industrial 
Revolution 4.0 Platform 

No 
Observed aspects 

 
Scale 

Description
/ notes 

1 2 3 4 5  

1. CK, skills and mastery of the field of study or learning material 
in this case expertise competence, especially on common rail 
diesel 

      

2. PK, skills and knowledge about learning processes and 
strategies, which are the most optimum so that students' 
creativity increases and learning objectives can be achieved 

      

3. PCK, skills and knowledge about the field of study or learning 
materials with learning processes and strategies 

      

4. PCK, skills and knowledge about the field of study or learning 
materials with learning processes and strategies 

      

5. TCK, skills and knowledge of digital technology and knowledge 
of the field of study or learning materials 
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6. TPK, skills and knowledge of digital technology and knowledge 
of learning processes and strategies 

      

7. TPCK, skills and knowledge of digital technology, knowledge of 
learning processes and strategies and knowledge of the field 
of study or learning materials 

      

Total score  

 
 

Table B2 
Practical Observation Sheet for Teaching Junior High School Teachers By Applying the TPACK Model 

Based on the 4.0 Industrial Revolution Platform 

No 
Observed aspects 

 
Scale 

Description/ 
notes 

1 2 3 4 5  

1. Open teaching skills       

2. Skills to attract attention and motivate students       

3. Depth and breadth of material (including no 
misconceptions) 

      

4. Completeness of the material (into the concept)       

5. The correctness of the concept/procedure       

6. Skills in using learning methods, models and 
approaches 

      

7. Applying educational learning with a TPACK approach 
based on the Industrial Revolution 4.0 platform 

      

8. Skills to develop a variety of interactions       

9. Class management skills       

10. Skills to use time       

11. Skills in organizing learning resources/or learning 
materials 

      

12. Skills in using information technology in learning       

13. Skills in using learning media       

14. Integrating critical thinking skills, creative thinking, 
reflective thinking and decision making into learning 
activities through inquiry based activities 

      

15. Voice volume and intonation       

16. Good and correct use of language, spoken and written 
(according to the subjects being taught) 

      

17. Skills to develop HOTs       

18 Skills in using analogies/metaphors       

19. Non-verbal communication skills (gestures)       

20. Skills to create a pleasant learning atmosphere       

21. Modesty of dress/or appearance       

22. Process assessment skills       

23. Skills in conducting assessment based on learning 
outcomes (HOTs) 
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24. Skills to provide reinforcement (reinforcement) and 
punishment 

      

25. Learning closing skills       

Total score  

 
 

Practical Observation Sheet for Teaching Junior High School Teachers By Applying the TPACK Model 
based on the 4.0 industrial revolution platform 

No 
Observed aspects 

 

Scale 
Description

/ notes 

1 2 3 4 5  

1. Open teaching skills       

2. Skills to attract attention and motivate students       

3. Depth and breadth of material (including no misconceptions)       

4. Completeness of the material (into the concept)       

5. The correctness of the concept/procedure       

6. Skills in using learning methods, models and approaches       

7. Applying educational learning with a Technological Pedagogical 
Content Knowledge (TPACK) approach based on the industrial 
revolution 4.0 platform 

      

8. Skills to develop a variety of interactions       

9. Class management skills       

10. Skills to use time       

11. Skills in organizing learning resources/or learning materials       

12. Skills in using information technology in learning       

13. Skills in using learning media       

14. Integrating critical thinking skills, creative thinking, reflective 
thinking and decision making into learning activities through 
inquiry based activities 

      

15. Voice volume and intonation       

16. Good and correct use of language, spoken and written (according 
to the subjects being taught) 

      

17. Skills to develop higher order thinking (HOTs)       

18 Skills in using analogies/metaphors       

19. Non-verbal communication skills (gestures)       

20. Skills to create a pleasant learning atmosphere       

21. Modesty of dress/or appearance       

22. Process assessment skills       

23. Skills in conducting assessment based on learning outcomes 
(HOTs) 

      

24. Skills to provide reinforcement (reinforcement) and punishment       

25. Learning closing skills       

Total score  
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