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ABSTRACT

Most educational institutions were closed as one of the
measures to deal with the COVID-19 pandemic. Teachers
are mobilized to adapt online teaching and learning (OTL)
methods to continue the educational process. However,
previous studies have found that teacher motivation is
affected due to this pandemic. Therefore, a quantitative
study using questionnaire was conducted to examine the
influence of Technological Pedagogical Content Knowledge
(TPACK) and commitment on Physics teachers' motivation
to implement OTL. A total of 77 male and 109 female
Physics teachers in Sabah were selected using a stratified
random sampling method. Descriptive analysis using SPSS
found that teachers' level of TPACK, commitment, and
motivation in implementing OTL is high. Multiple
regression analysis found that the constructs of Content
Knowledge and Technological Pedagogical Content
Knowledge in TPACK have a significant relationship and
influence on the motivation to implement OTL. The
commitment constructs: Commitment to  Schoo],
Commitment to Teaching, and Commitment to Profession,
were also found to have a significant relationship and
influence on the motivation to implement OTL. This study is
helpful to stakeholders in understanding the situation of
Physics teachers while carrying out essential tasks in the
context of the Covid-19 pandemic to formulate relevant
policies and programs for the survival of the national
education system.

Contribution/Originality: This article contributes to the relevant existing literature
about the Technological Pedagogical Content Knowledge, commitment, and motivation
of Physics teachers while carrying out online teaching and learning during Covid-19

pandemic
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1. Introduction

The COVID-19 pandemic has changed the landscape of daily life, including the field of
education. Although the rate of infection of this epidemic varies in each country, at least
1.3 billion children in 186 countries are affected by the closure of educational
institutions in the wake of this pandemic (UNESCO, 2020). Most educational institutions
are taking steps to adopt online teaching and learning (OTL) strategies (Flores & Gago,
2020; Bao, 2020). In Malaysia, the Ministry of Education decided to close all schools
nationwide during the lockdown to help the government break the COVID-19 virus
transmission chain (Ministry of Education, 2020).

As a driving force in the education system and the implementation of online learning,
teachers must be able to adapt to all the instructional components involved. This
includes knowledge related to technology, pedagogy, and the subject matter content.
This covers instructional methods, the media to be used in learning, the duration of the
instructional process, and social and psychological factors. All of these instructional
components can affect teachers' motivation. Han and Yin (2016) stressed that teacher
motivation is an important component in ensuring that learning takes place effectively.

Motivation is often associated with the commitment aspect of an employee (Meyer et al.,
2004). In education, the level of commitment of a teacher can influence the success of a
school (Fink, 1992). According to Fink (1992), there are two reasons why commitment
among teachers should be emphasized. First, commitment becomes a force within a
teacher who requires greater responsibilities and challenges in a career as their level of
education, knowledge, and skills evolve. Secondly, commitment acts as an external force
that requires high standards and accountability. Studies prove that commitment among
teachers is important to predict the quality of education and teachers’ job performance
(Tsui & Cheng, 1999).

Physics education often gets the attention of researchers. This involves two main
branches: Physics education as a branch of the community of Physicists and as a branch
of the community of science education (Yun, 2020). The first branch focuses more on
developing the content of Physics itself, for example, those involving the theory and laws
of Physics. The second branch emphasizes more on pedagogical aspects regarding the
teaching of Physics, such as the preparation and delivery of Physics content to students.
Studies related to the teaching and learning of Physics are essential to enhance and
optimize students' understanding of Physics concepts. This includes studies on Physics
teachers who delivered education to students. Griffiths (1997) states that any teaching
method requires a good teacher, and such a good teacher is hard to find. This is because
teaching tasks require complex skills and involve various dynamic aspects based on the
current situation (Wells et al., 1995).

Some issues arise when it comes to OTL for Physics subjects. For example, Mishra et al.
(2020) explained how teachers expressed concerns regarding practical activities such as
experiments and field studies during the curfew period due to COVID-19. This opens up
suggestions such as the use of simulation techniques using specific software and
demonstrations through video presentations to aid student understanding. Most of the
past studies have focused more on the issue of teacher readiness in the implementation
of teaching and learning with the application of technology in general and not specific to
online teaching and learning. The application of technology in the instructional process
can be carried out in the context of the classroom by using technology that does not
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involve internet access lines. Venkatesh et al. (2003) recommended that future studies
should attempt to examine aspects related to the acceptance and adaptation of
technology in OTL.

Given how teachers and students are forced to adapt to online teaching and learning, it
is essential to understand the factors that can influence the motivation of groups
involved in the education system. Mishra and Koehler (2006) claim that quality teaching
and learning requires a thoughtful interweaving of all three key sources of knowledge:
technology, pedagogy, and content, which they referred to as Technological Pedagogical
Content Knowledge (TPACK). Very few studies have been conducted to specifically
examine the influence of TPACK and commitment on the motivation of Physics teachers
to implement online teaching and learning during the COVID-19 pandemic. Therefore,
this study is expected to fill gaps in the literature.

1.1. Purpose of Study

The main purpose of this study was to find out the level of TPACK, commitment and
motivation of Physics teachers to implement online teaching and learning (OTL). The
relationship between TPACK and commitment to the motivation of Physics teachers to
implement OTL was also studied. In addition, this study also determined whether there
is an influence of TPACK and commitment on the motivation of Physics teachers to
implement OTL. Thus, the three research questions that guide this study were:

i.  What is the level of TPACK, commitment and motivation of Physics teachers to
implement OTL?
ii. Do TPACK and commitment have a relationship with the motivation of Physics
teachers to implement OTL?
iii. Do TPACK and commitment influence the motivation of Physics teachers to
implement OTL?

2. Literature Review
2.1. Technological Pedagogical Content Knowledge (TPACK) framework

Mishra and Koehler (2006) proposed Technological Pedagogical Content Knowledge
(TPACK) as a framework for teachers to teach effectively using technology. The TPACK
framework emphasizes the connections, interactions, affordances, and constraints
between and among content, pedagogy, and technology. This study focuses on four
constructs of the TPACK framework: Content Knowledge, Pedagogical Knowledge,
Technological Knowledge, and Technological Pedagogical Content Knowledge (Mishra &
Koehler, 2006). Content Knowledge is the knowledge about the subject matter that is to
be learned or taught, while Pedagogical Knowledge is deep knowledge to plan
instructional processes, deliver learning, monitor and manage students, and address
individual differences. Technological Knowledge is the knowledge about standard
technologies and more advanced technologies, such as the internet and digital video.
Besides, Technological Pedagogical Content Knowledge is the knowledge of how to
support student learning of specific content through appropriate technology and
pedagogy applications. The rationale for selecting these constructs is mainly to examine
whether a separate and independent set of knowledge of content, pedagogy, and
technology or interplay of these three bodies of knowledge influences teacher
motivation in OTL.
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2.2. Teacher Commitment

Thien et al. (2014) explained four dimensions of teacher commitment: Commitment to
School, Commitment to Students, Commitment to Teaching, and Commitment to the
Profession. Commitment to School is the teacher's acceptance of the goals and values of
the school. It can be manifested through the efforts of teachers to realize the purpose of
maintaining membership in the school. Next, Commitment to Students is the teacher's
involvement and responsibility toward students' learning. Commitment to Teaching is
the willingness of teachers to be associated and involved in teaching tasks, while
Commitment to the Profession is seen through attitude, loyalty and involvement to
improve the teaching profession. Altun (2017) states that teachers who have a high level
of commitment will adhere to the values and goals toward achieving excellence for the
organization.

2.3. Teacher Motivation

Miller et al. (1988) proposed three types of motivation that influence human attitudes
and behaviors: Intrinsic Motivation, Extrinsic Motivation, and Demotivation. Intrinsic
Motivation is fully influenced by the joy and self-satisfaction that result from one's
accomplishments. These attitudes and behaviors are carried out voluntarily without the
influence of external rewards and constraints. Intrinsic motivation is born from a
person's need to feel competent and have determination (Deci & Ryan, 1985).

Extrinsic motivation is an attitude and behaviour gained not from within oneself but to
obtain a reward or avoid punishment (Deci, 1975). There are four types of extrinsic
motivation: External Influence, Introjection Influence, Identification Influence and
Integration. External Influence refers to attitudes or behaviors controlled through
external sources such as rewards and constraints given by others (Deci & Ryan, 1985).
Next, Introjection Influence describes the origins of external motivation that have
become prevalent in the self and makes the existence of real external factors no longer
necessary. Typically, these attitudes and behaviors are reinforced through internal
forces such as feelings of guilt, anxiety or emotions related to self-confidence (Ryan &
Connell, 1989). While the Identification Influence is an attitude or behavior that arises
because it is in line with self-values and goals (Deci & Ryan, 1985) and is still considered
as extrinsic motivation, at the same time influenced internally.

The third component of motivation is known as Demotivation. Individuals will feel a loss
of motivation when unable to see the relationship between the action and the outcome
of the action. It creates a sense of lack of competence and control over what happens
(Deci & Ryan, 1985). This type of motivation is characterized by a person engaging in
any activity but not clearly understanding why the activity is being carried out.

In short, the motivational element plays a vital role in developing teachers’
competencies and abilities in using digital technology (Lauermann & Konig, 2016).
Individuals motivated by a task or activity will be more engaged, accept the task as a
challenge, and adapt to new approaches to increase achievement (Ryan & Deci, 2000).

3. Research Methodology

3.1. Research location, population and sample
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This study was conducted in government secondary schools and government-aided
secondary schools in Sabah, Malaysia. In Sabah, there are 227 government secondary
schools and government-aided secondary schools. This number includes 66 schools in
urban areas and 161 schools in rural areas. However, only 198 schools offer Physics
subjects to Form 4 and Form 5 students. 343 teachers teach Physics subjects throughout
the state of Sabah. The researcher used two-layer stratified random sampling to select
the study sample. The sampling process begins by determining the total number of
Physics teachers throughout the state of Sabah. Out of 343 Physics teachers in Sabah,
186 respondents were selected randomly based on the formula of Krejcie and Morgan
(1970). As a result, 77 male Physics teachers and 109 female Physics teachers were
involved.

3.2. Instrument

The questionnaire in this study is divided into four main sections, namely Section A, B, C,
and D. It contains 54 closed items in total to measure the main variables in the study and
the demographics of the respondents. For all items of the questionnaire in Sections B, C,
and D, it requires respondents to mark the response to each item based on a five-point
Likert scale starting from score 1 ('strongly disagree'), score 2 ('disagree'), score 3
('neutral"), score 4 ('agree') and score 5 ('strongly agree'). All items in Sections B, C, and
D had good face validity, construct validity, and content validity assessed by two
lecturers who are experts in psychology and education while the instrument's reliability
was tested using Cronbach's alpha values through the results of a pilot study conducted
on 30 teachers.

Section A is devoted to obtaining information regarding the background and
demographics of the respondents, such as gender, length of service and category of a
school where the teacher serves, either in urban or rural areas. Meanwhile, Part B
measures the level of TPACK of Physics teachers, where the researcher adapts the
instrument used by Schmidt et al. (2009) and Valtonen et al. (2017). The instrument
contains four constructs and 23 items. Cronbach’s alpha values indicate that each
construct has a very high reliability value (Technological Knowledge = 0.928;
Pedagogical Knowledge = 0.948; Content Knowledge = 0.995; TPACK = 0.960; Overall =
0.948).

Next, Section C was used to measure the level of commitment of Physics teachers by
adapting the instrument used by Thien et al. (2014). This instrument contains four
constructs and 13 items. The Cronbach alpha values for all constructs had at least a high
reliability value (Commitment to school = 0.869; Commitment to students = 0.898;
Commitment to Teaching = 0.872; Commitment to Profession = 0.932; Overall = 0.626).
Part D is a modified instrument from the study of Fernet et al. (2008) who measured the
level of motivation of Physics teachers. This instrument contains five constructs and 15
items. Cronbach alpha values for all constructs also had at least a high reliability value
(Intrinsic Motivation = 0.964; Identification Influence = 0.956; Introjection Influence =
0.763; External Influence = 0.975; Demotivation = 0.919; Overall = 0.879).

3.3. Data Analysis

The collected data were analyzed using Statistical Package for Social Sciences (SPSS)
software version 26.0. Descriptive statistics involving mean values and standard
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deviations were used to look at the level of TPACK, commitment, and the level of
motivation of Physics teachers implementing OTL. The mean score level is divided into
five categories: Very Low (1.00 - 1.89), Low (1.90 - 2.69), Medium (2.70 - 3.49), High
(3.50-4.29), and Very High (4.30 - 5.00).

The Pearson Correlation Test was used to test whether TPACK and commitment had a
relationship with the motivation of Physics teachers to implement OTL Multiple
regression analysis was used to test whether constructs in TPACK and commitment
influenced the motivation of Physics teachers to implement OTL. The multiple linear
regression analysis tested two models. In the first model, the TPACK serves as a
predictor variable for the motivation of Physics teachers to implement OTL. While in the
second model, commitment serves as a predictor variable for the motivation of Physics
teachers to implement OTL. The significance values were set at p = 0.05 (Ferreira &
Patino, 2015).

The data were tested for linearity and normality assumptions before the data analysis.
Results from the Skewness and Kurtosis tests indicate no evidence of deviation from the
normality of the data because all results are in the range between -2.0 and +2.0 (Chua,
2009). The assumption of linearity was checked through the scatter plot analysis among
the variables, which confirmed that there is no relationship between the residual
(residual) and the predicted variable (homoscedasticity), which indicates linearity.

4. Findings

4.1. Research Question 1

Based on the analysis, the TPACK of Physics teachers is at a high level (M = 3.94, SD =
.374), as shown in Table 1. This high level involves all constructs in TPACK, with the
construct of TPACK recorded the highest mean (M = 4.03, SD =.538), while the Pedagogy
Knowledge construct recorded the lowest mean (M = 3.85, SD =.480).

Table 1: Mean and Standard Deviation of Each Construct in the TPACK of Physics

Teachers
Construct M SD
Technological Knowledge 3.87 447
Padagogy Knowledge 3.85 480
Content Knowledge 4.01 442
TPACK 4.03 .538
Overall 3.94 374

Referring to Table 2, all constructs in the teacher commitment were at a high level, with
Commitment to Students having the highest mean value (M = 4.18, SD = .609) and
Commitment to School having the lowest mean value (M = 3.63, SD =.571). This leads to
the level of commitment of Physics teachers collectively being at a high level (M = 3.99,
SD =.443).
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Table 2: Mean and Standard Deviation of Each Construct in Physics Teacher

Commitment Variables
Construct M SD
Commitment to School 3.63 571
Commitment to Student 4.18 .609
Commitment to Teaching 3.96 .533
Commitment to the Profession 4.13 .657
Overall 3.99 443

This study found that teachers' motivation to implement OTL was high (M = 3.90, SD =
.369). This results from a combination of mean values that carry high-level meanings in
all five constructs in this variable (Table 3). A low mean value for the demotivation
construct means that the factor that reduces motivation is low since all items are
negative and have inverted scores.

Table 3: Mean and Standard Deviation of Each Construct in Teacher Motivation

Implementing OTL

Construct M SD

Intrinsic Motivation 3.64 742
The Influence of Identification 4.05 .524
The Effect of Introjection 4.12 .599
External Influences 4.18 .587
Demotivation 3.52 .836
Overall 3.90 .369

4.2. Research Question 2

Based on the analysis results shown in Table 4, TPACK had a moderately significant
relationship with the motivation of Physics teachers to implement OTL (r = .552, p <
.05). Furthermore, correlation analysis showed that teacher commitment also had a
moderately significant relationship with teacher motivation to implement OTL (r =.514,
p <.05).

Table 4: Pearson Correlation Analysis between TPACK and Commitment with Motivation
in Implementing OTL

Teacher Motivation

TPACK Pearson .552
correlation <.05
Sig. (2-tailed)

Teacher Commitment Pearson 514
correlation <.05

Sig. (2-tailed)

4.3. Research Question 3

Based on Table 5, Content knowledge significantly explained the 59.0% (R? = .590)
variability of motivation variable. It was found that only the Content Knowledge
construct ( =.369, t = 5.285, p < .05) was a significant predictor of teacher motivation
to implement OTL. Nevertheless, the TPACK construct was found to have an almost
significant p-value (f =.106, t = 1.953, p =.05). Therefore, the TPACK construct was also
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taken as the second significant predictor because the significant value of p < .05 cannot
be considered a rigid value. Significance values close to 0.05 can still be accepted as
significant and may open the door for further studies (McCluskey & Lalkhen, 2007).

Table 5: Multiple Regression Analysis of TPACK on Teacher Motivation to Implement

OTL
Predictor Variables B t p
Constant 1.718 7.309 <.05
Technological Knowledge .095 4.792 121
Pedagogical Knowledge -.023 -.347 .729
Content Knowledge 369 5.285 <.05
TPACK 106 1.953 .052

The commitment variable significantly explained the 61.6% (R? = .616) variability of
motivation variable. Furthermore, based on Table 6, there are three constructs that are
significant predictors in this study, namely Commitment to School (f =.367,t=6.176, p
< .05), Commitment to Teaching (f =.221, t =3.912, p <.05), and Commitment to the
Profession (f =.116,t=2.519, p <.05).

Table 6: Multiple Regression Analysis of Commitment on Teacher Motivation to

Implement OTL
Predictor Variables B t p
Constant 2.481 11.927 <.05
Commitment to school 367 6.176 <.05
Commitment to students -.074 -1.307 193
Commitment to teaching 221 3.912 <.05
Commitment to the profession -116 -2.519 .013

5. Discussion
5.1. Level of TPACK, Commitment, and Motivation of Physics Teachers

This study shows that Physics teachers in Sabah have a high level of TPACK, which
indicates that Physics teachers perceive they can integrate technology effectively in the
OTL of Physics. In addition, the level of knowledge of Physics teachers in all TPACK
constructs is also high. The Technological Pedagogical Content Knowledge construct
recorded the highest mean value, while the Pedagogy Knowledge level recorded the
lowest mean value.

These findings align with the study of Juanda et al. (2021), who found that Physics
teacher trainees had a satisfactorily high level of knowledge in TPACK and its all
constructs. Teacher trainees typically noted that they acquire the knowledge needed for
the teaching and learning process through ‘trial and error methods and individual
reflection methods on teaching practices (Garrahy et al., 2005; Hativa, 2000). Based on a
study of approximately 17 years on content pedagogy knowledge and integration of
computer and technology use, Pierson (2001) found that teachers who can integrate
technology effectively can deliver content knowledge and pedagogical knowledge by
incorporating technological knowledge.
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As for the evaluation of the level of teacher commitment, the researcher found that
overall, the level of commitment among Physics teachers in Sabah is high. Details of the
findings also show a high level in all four commitment constructs. The highest mean
value was recorded on the Commitment to Students construct, while the lowest mean
value was recorded on the Commitment to School construct. Similar results were found
through a study of 42 full-time instructors in a college in education, which showed that
instructors have a high commitment (Cortez et al, 2021). Similarly, the findings by
Heikka et al. (2021) showed a high level of commitment in studies conducted using the
mixed-mode method. However, a descriptive analysis in Chanana’s (2021) study
involving 181 teachers in private schools in Haryana showed that the level of
commitment among teachers was low during the Covid-19 pandemic.

The study also found that the level of motivation of Physics teachers to implement OTL
was high. The descriptive analysis of the five constructs in motivation also showed high
levels in all constructs. The External Influence construct showed the highest mean level,
while the Demotivation construct showed the lowest mean level. These findings support
the findings of the study of Panisoara et al. (2020), who found that teacher motivation
and desire to continue the online instructional process during the Covid-19 pandemic
were high. The high level of motivation in OTL during a pandemic may be due to an
urgent need, and only such methods can be implemented as face-to-face learning is not
allowed. Interviews in the study of Beardsley et al. (2021) found that there are teachers
who view OTL as an exciting challenge, while from another angle, there are also teachers
who feel burdened when it comes to choosing the digital methods and technologies to
use and the time to spend to deliver personal feedback to students. However, these
findings contradict the study by Rasmitadila et al. (2020), who found that teachers were
less motivated to implement online teaching and learning. This is because teachers find
face-to-face meetings more enjoyable and coupled with problems such as lack of
readiness in terms of technological equipment, resources and materials that can be
adapted during the online instructional process.

5.2. Relationship between TPACK and Commitment with Motivation of Physics
Teachers to implement OTL

This study found a moderately significant relationship between TPACK and the
motivation of Physics teachers to implement OTL. The results support previous studies
that found a significant relationship between teachers' technological knowledge and
literacy with motivation to implement online instructional processes (Fives, 2003).
However, the findings of this study are not in line with the results of Depaepe and Konig
(2018), who stated that there is no significant relationship between teacher trainees'
knowledge and motivation. This is likely because teacher trainees are less likely to have
sufficient experience implementing teaching and learning in an authentic setting, either
face-to-face or virtually.

Furthermore, this study found a significant moderate relationship between teacher
commitment and motivation to implement OTL. The results align with a quantitative
study by Olurotimi et al. (2015), who found that a significant relationship exists between
teacher commitment and motivation in general. However, Olurotimi et al. (2015) found
that commitment has a significant negative relationship with teacher motivation. This is
likely because the motivational aspects do not focus specifically on OTL but more on
general motivational aspects such as rewards, promotions, and encouragement present
as a result of courses and training attended by teachers. The findings from this study
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support Kanter's theory of commitment (Kanter, 1968) which describes commitment as
an aspect that is multidimensional and a link between individuals and goals in an
organization. In other words, individual commitment will make a person continue
practices and tasks. In the context of this study, the organization refers to schools, while
practices and assignments refer to OTL activities by teachers.

5.3. The Influence of TPACK and Commitment on the Motivation of Physics
Teachers to Implement OTL

This study explains that knowledge of content and knowledge of TPACK significantly
influence teachers’ motivation to implement OTL. In other words, the higher the content
knowledge and TPACK of the teachers, the teachers will be more motivated to conduct
OTL. In line with the study of Yu et al. (2021), the motivation and drive to implement
innovative teaching is found to be directly influenced by the level of knowledge and
skills of teachers, especially in the context of OTL.

This study found that TPACK significantly influences teacher motivation to implement
OTL. This may be due to the need for a teacher to master the required technology.
According to Li et al. (2020), teachers are considered the first group to use technology.
They are also considered those who bring innovation to education and are required to
constantly improve technical knowledge and skills that can support student learning. In
addition, the subsequent multiple regression analysis showed that commitment
significantly influenced teachers’ motivation to implement OTL. Of the four commitment
constructs in this study, three are the main predictors of teachers’ motivation to
implement OTL: Commitment to School, Commitment to Teaching, and Commitment to
Profession. This means that motivation to implement OTL can be enhanced by
increasing teachers’ commitment to the school, teaching, and profession.

From a different angle, previous studies have mostly found that teacher motivation is an
element influencing commitment. However, the discussion focused more on motivation
as a general element rather than motivation to implement OTL. For example, Faruq et al.
(2021), through a study of 180 lecturers, stated that there is an increased direct effect of
motivation on the commitment to the organization. A similar finding is explained by
Sinclair (2008), who states that commitment to teaching among teachers is influenced
by motivation, one of the teacher's personal factors. The study of Olurotimi et al. (2015)
also describes the existence of various forms of incentives as motivation can increase
teachers' level of commitment. In conclusion, motivation and commitment are
interrelated in a teacher's performance. This performance may be manifested in the
form of behaviours and activities carried out by teachers in the classroom (Ali, 2021) or
in virtual teaching and learning.

6. Conclusion

This study has provided an overview of the level of TPACK, commitment, and motivation
of Physics teachers to implement online teaching and learning, one of the main methods
adopted in most countries during the Covid-19 pandemic. This vital input can be used by
the relevant stakeholders, especially the Ministry of Education, in planning appropriate
strategies to ensure the continuity of education in the country. This includes using this
data to evaluate and plan financial allocations, whether to run teacher professional
development programs or prepare for infrastructure and digital support development.
Continuous efforts need to be made to maintain the momentum of incorporating TPACK
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into OTL. Therefore, the current competencies of teachers should be taken into account
when designing the courses and workshops in future.
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