
 

  
Abstract—Most countries in the world are facing new 

situations due to the corona pandemic or COVID-19. Online 
learning is a new method of teaching and learning process in 
education during the COVID-19 period to avoid the spread of 
virus. The study examines and determines the lecturer’s 
perception of using Information, Communication and 
Technology (I.C.T) based on the Technological Pedagogy and 
Content Knowledge (TPACK) framework in the teaching and 
learning process during the COVID-19 pandemic. The study 
built eleven hypotheses. The study used online questionnaire to 
collect data with 228 sample respondents who had taught at 
higher education in Indonesia. Data analysis used Partial Least 
Squared-Structural Equation Model (PLS-SEM) with 
Exploratory Factor Analysis (E.F.A). The result showed that 
all Technological Pedagogy and Content Knowledge (TPACK) 
variable on Use of Information, Communication, and 
Technology (UICT) variable had significant effect except for 
Content Knowledge (CK) Variable on Technological Content 
Knowledge (TCK) variable and Technological Content 
Knowledge (TCK) variable on Use of Information, 
Communication, and Technology (UICT) variable. Overall, the 
TPACK components are connected and valid model to explain 
Indonesian lecturers at use of Information, Communication 
and Technology (UICT) in online learning during the COVID-
19 pandemic. 
 

Index Term— UICT, Online Learning, Higher Education, 
Covid-19. 
 

I. INTRODUCTION 
ovid-19 has an impact on all sectors, including  
education sector. The COVID-19 outbreak first 
appeared in China and spread throughout the world. 

Furthermore, Covid-19 gives health impact and there are 
significant impacts on economy, such as economic losses 
for households, companies and government as well as 
disruption to life [1].  The accumulated number of Covid-19 
cases increase from time to time until it reaches the peak 
curve [2]. Covid-19 hampers face-to-face learning process 
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in the classroom. The learning carried out by lecturers 
during the pandemic has changed from conventional 
learning into online learning. In the implementation, online 
learning provides challenges to lecturers, institutions and 
students. In practice, lecturers must prepare skills in the 
teaching process so that students can receive learning well. 
Lecturers must understand and know about skills in 
technological knowledge and the process of online learning. 

Lecturers can use various platforms in online learning 
during the COVID-19 pandemic, either a Learning 
Management System (LMS) or video conference. Lecturers 
can use learning management systems, such as Zoom 
applications, Google Meet, Microsoft Teams, and others. 
Online learning such as Massive Open Online Course 
(MOOCs) is one media in online learning that supports 
autonomous learning [3].  

Epidemic, Pandemic or disease outbreak are part of non-
natural hazard [4]. Pandemic Covid-19 or novel coronavirus 
disease (COVID-19) firstly found in 2019 in Wuhan, China. 
Most of the countries in the world restricted the spread of 
coronavirus by imposing lockdown, applying social and 
physical distancing, and avoiding face-to-face teaching. The 
first coronavirus disease in Indonesia was reported in March 
2020 and continued to increase. In the middle of  August 
2020, Indonesia reported 139,549 active cases, 93,103  
recovered, and 6,150 death cases [5].  In order to avoid the 
spread of corona virus, Indonesia applied physical 
distancing, including in the education sector. Started in the 
middle of March, Indonesian students did online learning in 
the teaching and learning process. 

The Covid-19 pandemic has a significant impact on the 
education sector, especially on lecturers’ learning methods. 
During work from home, lecturers teach online using a 
learning management system or learning platform [6]. The 
COVID-19 outbreak has changed the learning system using 
digital platform, such as online class/lectures, 
teleconferencing, digital open books, online examination, 
and interaction at virtual environments [7], [8]. Based on 
reports related to the impact of the COVID-19, it was stated 
that online learning during pandemic had changed the 
learning method and student performance [9].  

Online learning is a process of teaching students using 
technology integration. Nowadays, the teaching process in 
class is being replaced by online learning to avoid the 
increasingly rapid spread of the virus. Online learning is a 
part of educational technology that sets technology to 
transfer students’ knowledge in the teaching and learning 
process. Educational technologies in online learning 
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research are TPACK and UICT. TPACK (Technological 
Pedagogy and Content Knowledge) is a teachers’ concept in 
teaching and learning process to find out the material or 
content of learning and knowledge about the use of 
technology in the learning process. On the other hand, UICT 
(using information and communication technology) is the 
lecturers’ use of information, communication and 
technology in the learning process optimally. Research on 
educational technology conducted in various contexts and 
settings led to a universal consensus about the complicated 
process of technology integration in education.  

One of the studies on educational research is 
Technological Pedagogy and Content Knowledge (TPACK) 
that emerges as a framework combining all of the teaching 
and learning process components by using technology [10]. 
TPACK has recently been used in technology-based 
teaching. Moreover, it is used by teachers in the teaching 
and learning process or analysis that combines the 
technology and pedagogy [11]–[14]. However, some 
research instruments and analysis on TPACK have been 
expanded and discussed for their interconnection and 
integration in the learning process [10], [15], [16] that 
applies in numerous settings. An in-depth investigation of 
the link between TPACK and UICT remains restricted [17], 
[18]. As we tend to engage on this study, the importance of 
interaction between several TPACK elements and 
technology integration was reported between Pedagogical 
Knowledge (P.K) and I.C.T integration [17], TPACK and 
the intention to use internet or Web 2.0 [19], and PK, 
Technological Knowledge (T.K), and technology integration 
[20].  

However, this study examined the impact the lecturers’ 
use of ICT during the COVID-19 pandemic in Indonesia. 
This study is integrating the use of I.C.T in the online 
learning context. Therefore, the purpose of this study to 
investigate the lecturers’ perception of using I.C.T during 
online learning in the COVID-19 pandemic period. The 
study variables are Content Knowledge, Pedagogic 
Knowledge, Technological Content Knowledge, 
Technology Knowledge, Technological Pedagogic and 
Content Knowledge, Technological Pedagogic Knowledge 
and Use of Information and Communication Technology 
(UICT) during the teaching and learning process in the 
COVID-19 pandemic period. 

II. LITERATURE REVIEW AND HYPOTHESIS.  
This study conducted in the teaching and learning process 

based on knowledge of technology, pedagogical, and 
content knowledge which lecturers did during the COVID-
19 pandemic. TPACK has an essential role in the teaching 
and learning process within the integration of I.C.T. Many 
studies have addressed to discuss all of the components of 
TPACK. On the other side, some research explored some 
parts of TPACK in integration with technology. However, 
the integration of TPACK and its impact on the integration 
of technology have not much been discussed. Therefore, this 
research aimed to expand the relationship between all 
TPACK components with technology integration from 
lecturers’ perspective in the teaching and learning process 
during online learning in the COVID-19 pandemic. The 

designed hypotheses include seven variables, namely TK, 
CK, PK, TCK, TPK, TPACK, UICT. 

A. Technological Pedagogy and Content Knowledge. 
The origin of TPACK was supported by Shulman’s 

Pedagogic Content Knowledge (P.C.K) conception [21]. 
Within the discussion, they were concerned about P.C.K 
[22]. They discussed the distinction plan of teaching content 
with general pedagogic approaches and teaching with 
content-specific pedagogy. Concerning these essential 
principles of P.C.K, TPACK was introduced as a frame  
describing the parts of the effective integration of 
technology in education activities [16], [21]. These 
appropriate means of technology integration at this 
framework encourage academics to conceptualization that 
takes into account the interactions between  components, 
technology, content, and pedagogy [23]. 

Meanwhile, technology, content, and pedagogy may 
illustrate various information bases, interactions, and 
interrelationships among core ideas. It  is the essence of the 
whole framework [10]. TPACK consists of seven 
information bases, three of which are the core information 
bases; Technology Knowledge (T.K), Pedagogical 
Knowledge (P.K), and Content Knowledge (C.K). Four 
different parts are established from the interactions between 
the core bases, namely Technological Content Knowledge 
(TCK), Pedagogical Content Knowledge (P.C.K), 
Technological Pedagogical Knowledge (T.P.K), and 
TPACK.  

B. Technology Knowledge, Content Knowledge and 
Pedagogical Knowledge.  

Technology is a part of the infrastructure informatics 
(computer) in educational content and the teaching and 
learning process [24]. Technology knowledge is defined as 
the knowledge of lecturers on how to use different 
technologies in the context of the teaching and learning 
process. Technology knowledge is considered to have a 
significant impact and correlation with T.C.K and T.P.K 
[12], [25]–[27]. From researcher [12], it is known  that 
between T.K, C.K and P.K is not significant. Meanwhile, 
[25] assumed that T.K had a significant effect on T.C.K and 
T.P.K. Likewise, research from [26] said that there is a 
strong effect between P.K and T.C.K, as well as P.K and 
T.P.K. In another study from [27],  there is a strong effect of 
T.K on T.C.K and T.K on T.P.K. In connection with the T.K 
study in predicting T.C.K and T.P.K, two hypotheses are 
proposed in this study:  
Hypothesis H1: TK will have a significant impact on T.C.K. 
Hypothesis H2: TK will have a significant impact on T.P.K. 

Content knowledge in this research is knowledge of 
lecturers about subject matter or courses that are essential in 
teaching and learning process in predicting two second-level 
knowledge bases, namely T.C.K and P.C.K [12], [25], [26]. 
The research from [12] said that CK was not a predictor for 
both TCK and PCK. Meanwhile, [25] reported that C.K has 
significantly impacted T.C.K. [26]  stated that T.C.K and 
P.C.K were significantly related to C.K. Two hypotheses are 
built regarding the role of CK: 
Hypothesis H3: C.K will have a significant impact on TCK. 
Hypothesis H4: C.K will have a significant impact on PCK. 
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Similar to Technology knowledge and content 
knowledge, Pedagogical knowledge that is outlined as data 
of various teaching and learning approach has been reported 
to affect T.P.K and/or P.C.K significantly [12], [14], [25], 
[26]. According to [12] informed that in their study, there 
are relations between P.K and T.P.K. Research from [26] 
showed that P.K was also informed to be significant for 
T.P.K. However, [25] said that P.K significantly influenced 
both T.P.K and P.C.K. 
Hypothesis H5: P.K will significantly impact T.P.K. 
Hypothesis 6: P.K will significantly impact T.C.K. 
C. Technology Pedagogy Knowledge, Technology Content 
Knowledge, Pedagogy Content Knowledge, Technological 
Pedagogy and Content Knowledge. 

T.P.K is explained as knowledge about how content 
experts received by the respondents apply information 
communication technology. Several previous studies have 
discussed  the relationship between T.P.K and T.P.C.A.K 
[12], [25]–[27].  A study from [26] said that TPK affected  
TPACK. [27] in their research said that T.P.K had a strong 
influence on T.P.A.C.K. On the other hand, [12], [25] said 
that T.C.K had  no significant effect on TPACK in their 
research findings. Regarding UICT, there are several 
limitations of studies that discuss T.P.K and UICT. A study 
from [28] in his study using a quantitative method said that 
T.P.K has a high impact on technology integration. With 
UICT, we proposed hypotheses in regarding T.P.K: 
Hypothesis H7: T.P.K has a significant impact on TPACK. 
Hypothesis H8: T.P.K has a significant impact on UICT. 

 
 
 

Technology content knowledge deals with lecturers’ 
knowledge regarding how to use content of technology to 
develop teaching and learning process. Regarding to T.C.K, 
few studies discuss the relation between TCK and UICT. 
However, many studies discuss T.C.K and TPACK and 
have strength impact [12], [25], [26]. The study from [26] 
said that T.C.K and TPACK have a significant correlation. 
On the other side, [12] found that there is no correlation 
between TCK and TPACK.  In the same case, a study from 
[25] found that T.C.K had a positive impact on TPACK. 
Based on this explanation, we compile two hypotheses 
based on T.C.K as the moderator of TPACK and UICT.   
Hypothesis H9: T.C.K has a significant impact on TPACK. 
Hypothesis H10: T.C.K has a significant impact on UICT. 

TPACK in this study refers to knowledge about how to 
combine different areas and how pedagogical approach can 
accept the content and the use of I.C.T in the teaching and 
learning process. Some studies said that TPACK has been 
concluded to predict the incorporation or integration of 
technology [19], [29], [30]. Other researchers said that 
TPACK had significant effect on internet intention or web 
2.0 in mainland China. A study [30] also found that TPACK 
and the use of technology had a strong impact. On the other 
hand, [29] said that TPACK did not significantly predict the 
intention to use technology in the teaching and learning 
process. Based on the explanation of the relationship 
between TPACK and UICT, we were proposed a hypothesis 
in this research: 
Hypothesis H11: TPACK has a significant impact on UICT 

Figure 1 below is a theoretical model in developing 
hypotheses based on the theory development. 

 
 

 
 

Fig. 1.  Theoretical and Hypothesis Model.  

III. RESEARCH METHODS 
This study was conducted from April to July 2020 

utilizing survey as a data collection method. The study 
based on the previous study and assessment of validity and  

 
 
reliability instruments. Model Partial Least Squares 
Structural Equation Model (PLS-SEM) was applied for 
assessment in the study.  
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A. Data Collection 
This study provides a quantitative or numerical 

description of trends, attitudes, or opinions of a population 
by studying a sample population [31].  The respondents 
were lecturers who used technology in the teaching and 
learning process during the COVID-19 pandemic at 
universities in Indonesia.  TPACK and UICT were 
component variables that were examined in this study. The 
samples were the lecturers at the universities in Indonesia 
who used technology in the teaching and learning process 
during COVID-19 pandemic. A digital version of the 
questionnaire was distributed by e-mail, social networks, or 
online platform to get the data. The reasons why this 
research used an online survey had in the advantages 
pointed out by [32], which regarded to the geographical 
coverage and the possibility of identifying specific 
audiences and respondent. The other reasons to use online 
survey in this study was to avoid the spread of COVID-19 
virus during the pandemic. 
B. Study Instrument.  

The study used questionnaire to collect data. The 
questionnaire was designed in English and Indonesian 
language. The scale in this research used five scales which 
based on the previous study. All items in this study were 
measured using five scales (scale 1: disagree and scale 5: 
agree). The instrument in this study was developed with 
regard to the previous study. The descriptive statistic used in 
this study includes gender, age, education background, 
teaching duration, and a total of the ICT use in teaching and 
learning process during COVID-19 pandemic.  

The instrument constructs and sources were developed 
regarding the previous studies. TK indicator refers to 
knowledge of appearing technology for I.C.T integration 
during teaching and learning process from the source of 
[16]. C.K refers to knowledge of teaching process, such as 
teaching method in online learning, teaching principles, 
teaching strategy, and classroom management in the 
teaching online learning from the source [15], [33]. PK 
Knowledge is about subject matter, such as scientific, social, 
language, and natural science knowledge in the teaching and 
learning process from the source of [16]. T.C.K Knowledge 
of mixing emerging technology is to make sure that subject 
matter knowledge which included pedagogical aims in 
teaching and learning process from source [16]. T.P.K refers 
to pedagogic and technology knowledge to integrate the 
teaching and learning process with the source [15], [33]. 
TPACK refers to applying technologies in teaching and 
learning process to enhance students’ understanding of the 
subject matter with the source [16], [33]. UICT refers to  
teaching practice reflected on their integration analysis 
throughout actual placement with the source [17]. 

C. Data Analysis   
The data collection was conducted from April to July 

2020 with an online questionnaire. The data were then 
analyzed using Exploratory Factor Analysis and Partial 
Least Squared-Structural Equation Modelling (PLS-SEM). 
The results of the analysis were tested to ensure the validity 
and reliability of data. E.F.A was then used to summarize 
and reduce the data into a smaller number of grouped 
variables (factors) that were highly interrelated [34]. PLS-

SEM was used to search for underlying patterns in the data 
as there was a little prior knowledge of how the variables 
were related  [34]. Therefore, the study from [35] used the 
S.E.M model for investigating factor of an accident 
affecting safety performance.  Therefore, all the data were 
inputted into the Statistical Package for Social Science 
(SPSS) IBM version 21.0 for descriptive statistical analysis. 

IV. RESULTS AND DISCUSSION 
The data collection of the valid questionnaires  was 

analyzed using the following statistical analysis procedure, 
namely: 1) SPSS for Windows 21.0 was adopted to analyze 
the distribution of the demographic variable with frequency 
distribution and percentage of descriptive statistics; 2)The 
partial least squares (P.L.S) of the Smart PLS 3.0, similar to 
the advanced statistics of LISREL, was used to analyze the 
reliability and validity of the study with five scales and to 
analyze the causal relationship among the hypothesis 
models.  
A. Descriptive Sample 

The study sample was lecturers who taught the students in 
the universities using an online learning during COVID-19 
pandemic in Indonesian context. Based on these criteria, the 
sample in this study was lecturers from all regions in 
Indonesia. The number of respondents obtained in this study 
were 228 lecturers. Those lecturers collected the data using 
an online survey (via google form). The data showed that 
the number of respondents consists of 102 men (44.7%) and 
126 women (55.3%). With the most extensive range, the 
respondents’ age was between the ages of 30-35 year by 
39.5%. Viewed from the most prominent education 
background for university teaching, the respondents came 
from social science by 39.5%. The teaching experience of 
the lecturers was as long as 1-5 years. The number of 
lecturers in using I.C.T during COVID-19 pandemic was as 
many as 2-3 online platforms or 68.4% using 2-3 ICT 
during teaching and learning process. Respondents 
characteristic are summarized in Table I.   

 
TABLE I 

RESPONDENTS CHARACTERISTIC 
Variable Value Frequency Percent 

(%)  
Gender Male 102 44.7 
 Female 126 55.3 
Age <30 years 60 26.3 

   30-35 years 90 39.5 
 40-45 years 48 21.1 
 >45 year 30 13.2 
Education 
Background Social Science  90 39.5 

 Math and Natural 
Science  

65 28.5 

 Language and 
Humanities 

17 7.5 

 Education Science  44 19.3 
 Health Science  12 5.3 
Teaching 
duration 

1-5 year 114 50.0 

 6-10 year 48 21.1 
 11-15 year  42 18.4 
 >15 year 24 10.5 
Number of UICT  
in Teaching  

1 UICT  18 7.9 

 2-3 UICT  156 68.4 
 >3 UICT 54 23.7 
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B. Confirmatory Factor Analysis 
In order to check the validity and reliability of this study, 

internal consistency was used and measured using 
Composite Reliability (C.R) score. Three indicators were 
tested each item’s reliability to determine according to the 
suggested factor loadings that should be above 0.50 [36]. In 
respect of each potential variables, it should approach above 
0.70 to composite reliability [37], above 0.70 of Cronbach’s 
alpha value [37], [38],  and above 0.50 of Average Variance 
Extracted (AVE) [37], [39]. In respect of the validity test, 
the AVE of each potential variable needs to be greater than 
0.50 to be determined as convergent validity, and the test 
standard of the square root of AVE is over 0.70 to be 
determined as the discriminate validity. 

The value standard of Composite Reliability was 0.70, 
and all constructs were higher than 0.70, which ensured the 
internal reliability of items in this study. As given in table 
4.2, the value of Composite Reliability of this study can be 
seen on the table.  To ensure the validity of latent variables, 
we assessed both convergent and discriminant validity. The 
first, convergent validity was assessed by examining both 
the Average Varian Extracted (AVE) score and loading 
factors of each indicator related to construction.                    
A Confirmatory Factor Analysis was adopted to compute 
the factors loading. The result showed that the value of AVE 
ranged from .619 to .839, which were above .50 of the 
standard value. The factor loading ranged from .702 to .945. 
It means that all variable supports convergent validity. 

In this study, the AVE root of the individual potential 
variable was brought up by [40] to test the discriminate 
validity that should be greater than the common variate 
relationships of other potential variables of the potential 
variables and models. Researchers suggest that the test 
standard of AVE root should be at least equal to or greater 
than .70. In this case, the result value of AVE was at least 
equal to .70 [41]. 

Discriminant validity was assessed by comparing the 
square root of the AVE for each construct against the inter 
construct correlation. As shown in table II, all the diagonal 
element, which were the square root of the AVE, exceeded 
the inter construct correlations, thereby satisfying the 
discriminant validity. 

 
TABLE II 

DISCRIMINANT VALIDITY ANALYSIS 
 CK PK TCK TK TPACK TPK  UICT 

      CK .787       
PK .777 855      
TCK .673 776 916     
TK .572 607 776 890    
TPACK .725 830 819 687 897   
TPK .684 737 824 713 914 885  
UICT .337 477 409 504 487 400 821 

 

C. Structure Model  
To test the hypothesis, we measured the explained 

variance (R2) of the dependent variable path coefficient 
(Beta) and their significant level (t-value), which was 
obtained from bootstrapping with resampling (500 
resamples) to assess the significance of the hypothesized 
relationship. The summarized hypothesis testing results 

showed that all the hypotheses in our research model are 
supported. The result of structure model in the table III. 

D. Hypothesis Testing  
The measurement model was developed in this study with 

criteria of the validity and reliability of the model, and the 
validity and reliability of the structure of the study. There 
were two critical perspectives for testing and analyzing the 
structural model with the P.L.S.  The first perspective was to 
standardize the path coefficient. Meanwhile, the second was 
to determine the explanatory model with R [34], [37].  Each 
potential path coefficient among variables and the result of 
the R-value revealed the level of goodness of Fit, the 
structural model, and the empirical data.  

The standardized path coefficient had to approach 
statistical significance; R was applied to determine the 
analytical capability that the higher the R-value, the better 
analytical capability. A path coefficient represented the 
strength and the orientation of the relationships among the 
research variables; the test of a path coefficient should show 
the significance and the predicted orientation in the research 
hypothesis to establish the relationships among the 
predictive and validity index variables.  

The Smart PLS 3.0 was adopted in the study to test the 
structural model; the Structural Equation Modelling (S.E.M) 
(path analysis), and the results are presented in Table IV.  
The underlined values are the standardized regression 
coefficients (β values). The description of the analysis of 
overall research hypotheses in the Table IV.  

E. Explanatory Capability  
The R values represents the research models predictive 

ability, namely the percentage of the variance of external 
variables that can explain internal variables. In respect to 
causal analysis (the constructed model), it depends on 
whether the coefficient of the standard route approach 
statistical significance, and the explanatory capacity of the R 
square determination model [34], [37]. Table V shown the 
result of R square.  

 
TABLE V 

R SQUARE  
 R-Square Consideration Goodness  

of Fit 
TCK 0.75 High  

TPACK 0.849 High 0.543 
TPK 0.667 Moderate  
UICT 0.252 Weak   

 
The Goodness of Fit index is a single measure of 

performance model and the structural model. The Goodness 
of Fit value is obtained from the square root of the average 
community index multiplied by the average value of the R2. 
The Goodness of Fit value is from 0-1 with interpretations 
of value: .1 (Small Goodness of Fit), .25 (Moderate 
Goodness of Fit), and .36 (Large Goodness of Fit). From the 
table, the value of Goodness of Fit obtained 0.543 or 54.3%. 

 We conclude that the value of R square variable of T.C.K 
was .750 or 75% variable TCK explains the model. TPACK 
variable obtained .849 or 84.9% variable TPACK explains 
the model. TPK variable was 0.667 or 66,7% variable TPK 
explain the model and UICT variable by .252 or 25.2% to 
explain the model. Figure 2 explains the result of structural 
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testing model and the result of hypothesis testing of each 
variable.  

 

TABLE III 
STRUCTURAL TESTING MODEL 

 Original Sample Standard Deviation T Statistics P Values 

CK1 <- CK 0.702 0.059 11.885 0.000 

CK2 <- CK 0.828 0.017 48.300 0.000 

CK3 <- CK 0.824 0.026 31.624 0.000 

PK1 <- PK 0.889 0.018 49.375 0.000 

PK2 <- PK 0.888 0.018 50.305 0.000 

PK3 <- PK 0.757 0.034 22.062 0.000 

PK4 <- PK 0.892 0.011 81.823 0.000 

PK5 <- PK 0.856 0.012 69.548 0.000 

PK7 <- PK 0.841 0.017 48.496 0.000 

TCK1 <- TCK 0.918 0.010 87.649 0.000 

TCK2 <- TCK 0.914 0.013 71.927 0.000 

TCK3 <- TCK 0.914 0.014 63.952 0.000 

TK1 <- TK 0.831 0.036 23.118 0.000 

TK2 <- TK 0.890 0.017 52.222 0.000 

TK3 <- TK 0.945 0.008 117.634 0.000 

TPACK1 <- TPACK 0.911 0.012 73.018 0.000 

TPACK2 <- TPACK 0.887 0.019 46.975 0.000 

TPACK3 <- TPACK 0.856 0.020 42.662 0.000 

TPACK4 <- TPACK 0.932 0.007 131.253 0.000 

TPK1 <- TPK 0.870 0.016 53.701 0.000 

TPK2 <- TPK 0.899 0.014 65.781 0.000 

TPK3 <- TPK 0.906 0.015 58.544 0.000 

TPK4 <- TPK 0.863 0.029 29.296 0.000 

UICT2 <- UICT 0.753 0.040 18.607 0.000 

UICT4 <- UICT 0.839 0.032 26.146 0.000 

UICT6 <- UICT 0.868 0.015 56.725 0.000 

UICT7 <- UICT 0.750 0.039 19.265 0.000 

UICT9 <- UICT 0.886 0.013 69.514 0.000 

 
TABLE IV 

HYPOTHESIS TESTING 

  Original Sample (O) Sample Mean Standard Deviation 
(STDEV) T Statistics P Values 

CK -> TCK 0.058 0.059 0.040 1.459 0.145** 

CK -> TPK 0.183 0.185 0.037 4.989 0.000*** 

PK -> TCK 0.443 0.440 0.057 7.753 0.000*** 

PK -> TPK 0.357 0.358 0.075 4.759 0.000*** 

TCK -> TPACK 0.206 0.211 0.042 4.889 0.000*** 

TCK -> UICT 0.104 0.114 0.128 0.811 0.417** 

TK -> TCK 0.474 0.476 0.050 9.435 0.000*** 

TK -> TPK 0.391 0.388 0.056 7.003 0.000*** 

TPACK -> UICT 0.694 0.700 0.125 5.551 0.000*** 

TPK -> TPACK 0.744 0.740 0.039 19.144 0.000*** 

TPK -> UICT -0.320 -0.334 0.149 2.149 0.032*** 

***Significant at the p<0.05 level (two tailed). 
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Fig. 2. The Structural Testing Model Result 

F. Discussion 
This study is about using Information, Communication 

and Technology (I.C.T) in the education sector, especially in 
the teaching and learning process during the Covid-19 
pandemic. The education sector has entered with new age 
because of the development of internet technology [42]. 
This study aims to determine the role of the I.C.T use, which 
consists of TPACK and its effect on UICT. This study 
explained the role of TPACK in I.C.T in the teaching and 
learning process at universities in the COVID-19 pandemic. 
Before identifying the roles of TPACK on UICT, 
researchers investigated the components of TPACK, which 
aims to comprehensively minimize the bias of the proposed 
model [43]. All TPACK components are used to examine 
the process, both the validity and reliability. Based on 
statistic result, it can be concluded that the variable of 
Content Knowledge (C.K) on Technology Content 
Knowledge (T.C.K) and the variable of Technology Content 
Knowledge (T.C.K) on the Use of Information and 
Communication Technology (UICT) was not significant in 
this study. The variable of content knowledge on the T.C.K 
in this study was not significant because the statistic result 
showed that the content knowledge value for T.C.K variable 
was more than 0.05 or 0.145. Therefore, the T.C.K variable 
towards UICT in this study was not significant since the 
variable value was more than 0.05 or 0.417.   

Based on the data analysis result, the component of 
TPACK variable had substantial effects on UICT during 
COVID-19 pandemic. The lecturers applied the skill of 
teaching and learning process using technology because of 
learning activity from home in the COVID-19 pandemic. 
The study results said that the average lecturers use of the 
technology, such as Learning Management System (L.M.S) 
platform, Learning Video Technology, Zoom, Google Meet, 
and other online platforms. It means that the lecturers had 
skills in using technology to give students material or 
content to students in the teaching and learning process. 
Based on the study, the lecturers were using the various 

platform for online learning, study material sharing, and 
learning evaluation, such as Google Meet, Zoom Apps, 
Google Classroom, and WhatsApp. The result also showed 
that most of the lecturers used more than one platform in 
online learning.  

The results showed that the lectures could achieve the 
similar impact on TPACK development. This study showed 
that the relationships of all TPACK components were 
complex involving nine significant hypotheses. The results 
also showed that UICT played essential roles in teaching 
and learning process during the pandemic to prevent the 
spread of virus in educational institutions. The model had 
also been developed with valid and statistically reliable 
results. The model informed that the TCK and TPK 
influenced the TPAC as a component.  

From the statistical results, TPACK was highly expected 
by T.P.K and T.C.K, while PK was the highest predictor of 
T.P.K. Likewise, PK predicted PCK with the first positive 
coefficient. Meanwhile, TCK was usually predicted by TK. 
Several correlations were similar to previous studies.  
However, some of them were totally different. For instance,  
[26]  found that the different results on the variable affect 
TPACK with TCK as TPACK. Besides, they reported that 
PK strongly predicted TPK. Similar to this study, TK was 
informed as the most reliable predictor of TCK and PK for 
PCK. In contrast, [12] informed that TPACK was not 
predicted by TPK, TCK, and PCK. However, PK and CK 
were found to be related to TPACK.  The study from  [33] 
revealed in an article coding other constructs’ term for the 
TPACK components; technology, pedagogy, and content, 
have reported that the components have a significant 
relationship among all constructs. 

Several studies discussed the relationship between 
TPACK and the use of technology integration in the 
teaching and learning process. Therefore, in this study, the 
aims are to fill the gap by examining TPACK and their roles 
on predicting UICT during online learning in the COVID-19 
pandemic. In determining UICT during teaching and 
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learning process, TPACK is the strongest predictor, 
followed by TPK and PCK. However, in this study, the 
relation between TCK and UICT does not correlate. This 
finding is similar to the findings of  [19],  [30] and  [29]  
that mention TPACK as a significant predictor for the 
intention of technology use in education. Study from [17] 
revealed the significant relation between PK and UICT 
during teaching and learning process. However, [29] 
reported that TPACK was not related to the intention of 
technology use. 

V. CONCLUSION 
The Covid-19 pandemic has disrupted the education 

sector in the world. Nowadays, the educational institutions 
use online learning in the teaching and learning process. 
This   study main objective is to examine the use of TPACK 
and UICT in the teaching and learning process during the 
COVID-19 pandemic. The result showed that all the 
variables support the hypotheses set, except CK to PCK and 
PCK to UICT. This study highlights the importance of ICT 
use during pandemic COVID-19 in the teaching and 
learning process. 

Additionally, the role of TPACK and UICT on the Covid-
19 pandemic is essential on giving students the lesson 
material without attending the teaching and learning process 
in the conventional classroom. Online learning plays an 
essential role in online learning in this pandemic period to 
ensure that the students can avoid the spread of the Covid-
19. Additionally, the role of all TPACK component 
variables has a significant impact on UICT in this study. It 
means that lecture’s role is essential to prepare the lesson 
material, teaching method, and ICT skills in online learning 
during COVID-19 pandemic. 

Based on the result of the analysis, the variable of 
TPACK has a strong impact on UICT except for the variable 
of CK on TCK and variable of TCK on UICT. The result 
indicates that the lecturers perceived the impact of 
technology use in COVID-19 pandemic on the development 
of TPACK. This study suggests that the relation among 
TPACK components is involved in developing eleven 
hypotheses in this study.   

This study has limitations. The sample of this study was 
small in the context of Indonesian lecturers in higher 
education. The majority of the lecturers in this study came 
from eastern part of Indonesia. Besides, the result of this 
study has a limitation in the methodology. This study 
focused on quantitative methods. A Study on qualitative 
approach is recommended for further research to inform the 
relationship of all the component of online learning, and to 
get information about online learning during the Covid-19 
pandemic. 

ACKNOWLEDGMENT 
The authors would like to extend their sincere gratitude to 

the respondents who have filled the research questionnaire. 
 
 
 
 
  
 

REFERENCES 
[1] R. E. Caraka et al., “Impact of COVID-19 large scale restriction on 

environment and economy in Indonesia,” Global Journal of 
Environmental Science and Management, vol. 6, no. Special Issue 
(Covid-19), pp. 65–84, 2020, doi: 10.22034/GJESM.2019.06.SI.07. 

[2] N. Yudistira, “COVID-19 Growth Prediction using Multivariate Long 
Short Term Memory,” IAENG International Journal of Computer 
Science, vol. 47, no. 4, pp. 829–837, 2020. 

[3] J. A. Moraño-Fernandez, S. Moll-Lopez, L. M. Sanchez-Ruiz, E. 
Vega-Fleitas, S. López-Alfonso, and M. Puchalt-López, “Micro-Flip 
Teaching with e-learning Resources in Aerospace Engineering 
Mathematics : a Case Study,” Lecture Notes in Engineering and 
Computer Science: Proceedings of the World Congress on 
Engineering and Computer Science 2019, 22-24 October, San 
Francisco, USA, pp. 222–225. 

[4] R. E. Caraka et al., “Cluster Around Latent Variable for Vulnerability 
Towards Natural Hazards, Non-Natural Hazards, Social Hazards in 
West Papua,” IEEE Access, vol. 9, pp. 1972–1986, 2021, doi: 
10.1109/ACCESS.2020.3038883. 

[5] The Task Force of Covid-19, “Distribution Data of COVID-19 di 
Indonesia,” 2020. [Online]. Available: https://covid19.go.id. 
[Accessed: 17-Aug-2020]. 

[6] A. Abidah, H. N. Hidaayatullaah, R. M. Simamora, D. Fehabutar, and 
L. Mutakinati, “The Impact of Covid-19 to Indonesian Education and 
Its Relation to the Philosophy of ‘Merdeka Belajar,’” Studies in 
Philosophy of Science and Education, vol. 1, no. 1, pp. 38–49, 2020, 
doi: 10.46627/sipose.v1i1.9. 

[7] W. Strielkowski, “COVID-19 pandemic and the digital revolution in 
academia and higher education,” Preprints, no. April, pp. 1–6, 2020, 
doi: 10.20944/preprints202004.0290.v1. 

[8] D. Kumar, “Impact of COVID-19 on Higher Education,” Apr-2020. 
[Online]. Available: https://www.highereducationdigest.com/impact-
of-covid-19-on-higher-education/. 

[9] T. Gonzalez et al., “Influence of COVID-19 confinement in students 
performance in higher education,” pp. 1–25, 2020, doi: 
10.35542/osf.io/9zuac. 

[10] L. M. Archambault and J. H. Barnett, “Revisiting technological 
pedagogical content knowledge: Exploring the TPACK framework,” 
Computers and Education, vol. 55, no. 4, pp. 1656–1662, 2010, doi: 
10.1016/j.compedu.2010.07.009. 

[11] D. D. Agyei and J. Voogt, “Developing technological pedagogical 
content knowledge in pre-service mathematics teachers through 
collaborative design,” Australasian Journal of Educational 
Technology, vol. 28, no. 4, pp. 547–564, 2012, doi: 
10.14742/ajet.827. 

[12] C. S. Chai, J. H. L. Koh, H. N. J. Ho, and C. C. Tsai, “Examining 
preservice teachers’ perceived knowledge of TPACK and 
cyberwellness through structural equation modeling,” Australasian 
Journal of Educational Technology, vol. 28, no. 6, pp. 1000–1019, 
2012, doi: 10.14742/ajet.807. 

[13] S. A. Özgün-koca, M. Meagher, and M. T. Edwards, “Preservice 
Teachers’ Emerging TPACK in a Technology-Rich Methods Class,” 
Mathematics Educator, vol. 19, no. 2, pp. 10–20, 2009. 

[14] T. Valtonen et al., “Examining pre-service teachers’ Technological 
Pedagogical Content Knowledge as evolving knowledge domains: A 
longitudinal approach,” Journal of Computer Assisted Learning, vol. 
35, no. 4, pp. 491–502, 2019, doi: 10.1111/jcal.12353. 

[15] J. H. L. Koh, C. S. Chai, and C. C. Tsai, “Examining the 
technological pedagogical content knowledge of Singapore pre-
service teachers with a large-scale survey,” Journal of Computer 
Assisted Learning, vol. 26, no. 6, pp. 563–573, 2010, doi: 
10.1111/j.1365-2729.2010.00372.x. 

[16] D. A. Schmidt, E. Baran, A. D. Thompson, P. Mishra, M. J. Koehler, 
and T. S. Shin, “Technological pedagogical content knowledge 
(Track): The development and validation of an assessment instrument 
for preservice teachers,” Journal of Research on Technology in 
Education, vol. 42, no. 2, pp. 123–149, 2009, doi: 
10.1080/15391523.2009.10782544. 

[17] A. Aslan and C. Zhu, “Investigating variables predicting Turkish pre-
service teachers’ integration of ICT into teaching practices,” British 
Journal of Educational Technology, vol. 48, no. 2, pp. 552–570, 
2017, doi: 10.1111/bjet.12437. 

[18] V. C. Reyes, C. Reading, H. Doyle, and S. Gregory, “Integrating ICT 
into teacher education programs from a TPACK perspective: 
Exploring perceptions of university lecturers,” Computers and 
Education, vol. 115, pp. 1–19, 2017, doi: 
10.1016/j.compedu.2017.07.009. 

[19] T. Teo, G. Sang, B. Mei, and C. K. W. Hoi, “Investigating pre-service 
teachers’ acceptance of Web 2.0 technologies in their future teaching: 

Engineering Letters, 29:2, EL_29_2_07

Volume 29, Issue 2: June 2021

 
______________________________________________________________________________________ 



 

a Chinese perspective,” Interactive Learning Environments, vol. 27, 
no. 4, pp. 530–546, 2019, doi: 10.1080/10494820.2018.1489290. 

[20] M. Taimalu and P. Luik, “The impact of beliefs and knowledge on the 
integration of technology among teacher educators: A path analysis,” 
Teaching and Teacher Education, vol. 79, pp. 101–110, 2019, doi: 
10.1016/j.tate.2018.12.012. 

[21] P. Mishra and M. J. Koehler, “Technological Pedagogical Content 
Knowledge: A Framework for Teacher Knowledge,” Teachers 
College Record, vol. 108, pp. 1017–1054, 2006, doi: 
10.1002/bjs.7342. 

[22] L. S. Shulman, “Those Who Understand: A Conception of Teacher 
Knowledge.,” American Educator, vol. 10, no. 1, pp. 4–14, 1986, doi: 
10.3102/0013189X015002004. 

[23] C. Angeli and N. Valanides, “Epistemological and methodological 
issues for the conceptualization, development, and assessment of ICT-
TPCK: Advances in technological pedagogical content knowledge 
(TPCK),” Computers and Education, vol. 52, no. 1, pp. 154–168, 
2009, doi: 10.1016/j.compedu.2008.07.006. 

[24] S. Svetsky and O. Moravcik, “A Universal Paradigm for Integrating 
IT into Educational and Knowledge-Based Processes,” Lecture Notes 
in Enggineering and Computer Science: Proceedings of the World 
Congress on Engineering and Computer Science 2019, 22-24 
October, San Francisco, USA, pp. 226–232. 

[25] Y. Dong, C. S. Chai, G. Y. Sang, J. H. L. Koh, and C. C. Tsai, 
“Exploring the profiles and interplays of pre-service and in-service 
teachers’ technological pedagogical content knowledge (TPACK) in 
China,” Educational Technology and Society, vol. 18, no. 1, pp. 158–
169, 2015. 

[26] S. Pamuk, M. Ergun, R. Cakir, H. B. Yilmaz, and C. Ayas, 
“Exploring relationships among TPACK components and 
development of the TPACK instrument,” Education and Information 
Technologies, vol. 20, no. 2, pp. 241–263, 2015, doi: 10.1007/s10639-
013-9278-4. 

[27] R. Scherer, J. Tondeur, and F. Siddiq, “On the quest for validity: 
Testing the factor structure and measurement invariance of the 
technology-dimensions in the Technological, Pedagogical, and 
Content Knowledge (TPACK) model,” Computers and Education, 
vol. 112, pp. 1–17, 2017, doi: 10.1016/j.compedu.2017.04.012. 

[28] C. R. Graham, “Theoretical considerations for understanding 
technological pedagogical content knowledge (TPACK),” Computers 
and Education, vol. 57, no. 3, pp. 1953–1960, 2011, doi: 
10.1016/j.compedu.2011.04.010. 

[29] Y. J. Joo, S. Park, and E. Lim, “Factors Influencing Preservice 
Teachers’ Intention to Use Technology,” Journal of Educational 
Technology & Society, vol. 21, no. 3, pp. 48–59, 2018. 

[30] J. Tondeur, N. Pareja Roblin, J. van Braak, J. Voogt, and S. 
Prestridge, “Preparing beginning teachers for technology integration 
in education: ready for take-off?,” Technology, Pedagogy and 
Education, vol. 26, no. 2, pp. 157–177, 2017, doi: 
10.1080/1475939X.2016.1193556. 

[31] J. W. Creswell and J. D. Creswell, Research design: Qualitative, 
quantitative, and mixed methods approaches. Sage publications, 
2017. 

[32] K. Hung and R. Law, “An overview of Internet-based surveys in 
hospitality and tourism journals,” Tourism Management, vol. 32, no. 
4, pp. 717–724, Aug. 2011, doi: 10.1016/j.tourman.2010.05.027. 

[33] P. Luik, M. Taimalu, and R. Suviste, “Perceptions of technological, 
pedagogical and content knowledge (TPACK) among pre-service 
teachers in Estonia,” Education and Information Technologies, vol. 
23, no. 2, pp. 741–755, 2018, doi: 10.1007/s10639-017-9633-y. 

[34] Joseph F. Hair Jr., W. C. Black, B. J. Babin, and R. E. Anderson, 
Multivariate Data Analysis, 7th ed. Harlow: Pearson, 2014. 

[35] D. Sukamani and J. Wang, “SEM Model for Investigating Factor of 
an Accident Affecting Safety Performance in Construction Sites in 
Nepal,” Engineering Letters, vol. 28, no. 3, pp. 783–795, 2020. 

[36] J. F. Hair, R. Anderson, R. Tatham, and W. C. Black, Multivariate 
Data Analysis, 3rd ed. New York: Prentice Hall (Higher Education 
Division, Pearson Education), 1992. 

[37] C. Fornell and D. F. Larcker, “Evaluating Structural Equation Models 
with Unobservable Variables and Measurement Error,” Journal of 
Marketing Research, vol. 18, no. 1, p. 39, Feb. 1981, doi: 
10.2307/3151312. 

[38] J. C. Nunnally and I. H. Bernstein, Psychometric Theory, 3th ed. New 
York: McGraw-Hill., 1994. 

[39] R. P. Bagozzi and Y. Yi, “On the evaluation of structural equation 
models,” Journal of the Academy of Marketing Science, vol. 16, no. 1, 
pp. 74–94, Mar. 1988, doi: 10.1007/BF02723327. 

[40] W. W. Chin, “The partial least squares approach to structural equation 
modeling,” Modern methods for business research, vol. 295, no. 2, 
pp. 295–336, 1998. 

[41] V. Venkatesh, J. Y. L. Thong, and X. Xu, “Consumer acceptance and 
use of information technology: extending the unified theory of 
acceptance and use of technology,” MIS quarterly, pp. 157–178, 
2012. 

[42] H. Dai, W. Wu, J. Li, and Y. Yuan, “Incorporating Feature Selection 
in the Improved Stacking Algorithm for Online Learning Analysis 
and Prediction,” Engineering Letters, vol. 28, no. 4, pp. 1011–1022, 
2020. 

[43] V. E. Vinzi, L. Trinchera, and S. Amato, Handbook of Partial Least 
Squares. 2010. 

 
Pahrudin, Pahrudin (M’20). This author 
became a Member (M) of IAENG in 2020. 
The author was born on December 1989 in 
Indonesia. The author’s educational 
background in economic education, and 
now taking a PhD program in Business 
Administration in Department of 
Management, Chaoyang University of 
Technology, Taichung, Taiwan (R.O.C.). 
Mr. Pahrudin, became a member of 
National Lecturer of Indonesia since 2017. 

He has been teaching at Hamzanwadi University in Indonesia since 2017 in 
subject of Economic and Education. Currently, He is interested research on 
Education, Economic, and Tourism. He became a membership for IAENG 
to contribute in many publications related to I.C.T., Engineering and 
education and others.  
Li-Wei Liu is an associate professor in Department of Leisure and Service 
Management at Chaoyang University of Technology, Taichung, Taiwan. 
His current research interests include tourism, education and leadership.  
Chia-Ying Chang is an associate professor in Physical Education 
Department, National Taichung University Science and Technology, 
Taichung Taiwan. His current research interest in physical education. 

Engineering Letters, 29:2, EL_29_2_07

Volume 29, Issue 2: June 2021

 
______________________________________________________________________________________ 




