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Abstract: Primary school teachers need to have technological knowledge, pedagogical knowledge, and
content knowledge in online teaching. TPACK is an integrative and transformative knowledge that teachers
need to use technology effectively and efficiently in the classroom. This article investigates primary school
teachers' perceptions of Technological Pedagogical Content Knowledge (TPACK) competencies in
implementing online learning due to the pandemic COVID-19. The sample in this study were 117 primary
school teachers in North Sulawesi province. The method used is a quantitative descriptive approach. Data
was collected using a questionnaire on a Likert scale developed in Google Form. The results showed that
most primary school teachers in North Sulawesi, Indonesia, already had TPACK competencies in online
learning during the COVID-19 pandemic. Even so, TPACK competencies are in need to be improved in the
abilities of TK and PK. The correlation results between the TPACK constructs also showed that the PK and
TPK components had a significant effect on TPACK primary school teachers' perception of online learning.
It was also found that there was no significant difference between gender and TPACK competency of primary
school teachers.
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Introduction

Technology is an essential component in teaching and learning (Zelkowski, Gleason, Cox &
Bismarck, 2013). Integrating Information and Communication Technologies (ICT) into classroom
teaching and learning is challenging for many primary school teachers (Kim, 2009). Teachers are
expected to use technology in the classroom and knowledge that provides an appropriate environment
with appropriate teaching strategies and techniques to facilitate and support students' learning (Cetin &
Erdogan, 2018). Successful teachers in the 21st century are those who can provide knowledge using
appropriate teaching and technology strategies in the classroom (Lin, Tsai, Chai, & Lee, 2013). As
studies conducted by the OECD, 2010; UNESCO 2011; Wake & Whittingham, 2013, which investigat-
ed the mastery of technology for elementary school teachers, demonstrated teachers' technological
ability to plan and implement learning activities to improve children’s learning in class.

Koehler and Mishra (2009) argue that it is essential for teachers to have technological knowledge,
pedagogical knowledge, and content knowledge to be sufficient. TPACK is knowledge to use various
technologies in teaching and representing content (Baran et al. 2011). This knowledge refers to
knowledge that effectively and efficiently uses technology to improve the effectiveness and quality of
instruction in the entire teaching process, from planning to evaluating the teaching process (Ozudogru,
2019). TPACK is more than just adding technology to the teaching process and content area (Koehler
& Mishra, 2005). However, teacher knowledge is related to what, how, and why technology is used and
how to integrate technology in the classroom, as reported by various researchers (Gu et al., 2013; Mishra
& Koehler 2006; Orlando & Attard 2016). It is not enough to provide new technological tools for
primary school teachers; they also need to know how to use them and their objective teaching strategies
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to meet students' various needs. The main objective of TPACK is to align technology with the subject
matter and the delivery of teaching methods as a supplement in learning (Mishra & Koehler 2006). The
TPACK framework can evaluate technology's capabilities and constraints in the classroom and possible
changes in learning practices and implementation (Sobel & Grotti 2013; Tokmak 2013). Students can
share stories actively while using a different digital approach to expressing themselves (Duveskog et al.,
2012). Gu et al. (2013) found a difference between how teachers and students use technology and how
they perceive technology's importance. As a result, this knowledge can help teachers prepare more
motivating lessons with adequate resources, considering multimedia activities to digitally reach students
(Lenters & Winters 2013; Wake & Whittingham 2013). Besides, teachers of digital natives can
understand and communicate better with them (Orlando & Attard 2016).

The knowledge of TPACK school teachers used in the classroom can increase student
involvement and motivation in learning (Landry, 2010; Ricardo, 2019). It is also impactful on the
relationships between the various parts of the TPACK components and how teachers provide a more
positive experience for teachers and students (Hsueh-Hua & Chao, 2011; Jang & Tsai 2013; Chai, 2011).
NCTM states that students can develop various representations of teaching material concepts in
classrooms with technology. Several previous studies have linked TPACK with age and length of
teaching (Lin et al., 2013; Chuang and Ho, 2011) or gender (Liu et al., 2015; Lin et al., 2013). However,
very little research has been conducted to examine the effect of gender on elementary school teacher
TPACK and the correlation between the TPACK framework in supporting the current implementation
of online learning and its advantages during the COVID 19 pandemic.

TPACK primary school teachers' ability is a crucial part affecting online learning implementation
during a pandemic. As challenges and changes in the world of education in Indonesia, it can be seen
nowadays; COVID-19 enforces online learning or online learning from home in every school
(Kemendikbud, 2020), and how teachers have trained their TPACK skills with the implementation of
online learning. In recent years, learning online has become an essential topic in primary school
education; its use expands access to learning by replacing face-to-face learning (Ke & Hoadley, 2020).
Learning that is carried out online uses the internet network with accessibility, connectivity, flexibility,
and the ability to bring up various learning interactions (Moore, Dickson & Galyen, 2011; Tsai &
Machado, 2001). Online learning provides a growing and preferred learning option for all students
(Allen, Seaman, Poulin, & Straut, 2016; Scooble, Israel, & Benioff, 2014; Sher, Williams, & Northcote,
2015). It also provides a choice of new technologies for content through various libraries' availability
(Flood, Heath, & Lapp, 2015). However, the use of online learning has its challenges. Previous studies
have identified the lack and limitations of TPACK teachers' competencies to provide teaching quality
and build meaningful learning experiences for children as one of the fundamental barriers to online
learning (Harrington & Loffredo, 2010). Although some primary school teachers make effective use of
technology in their classroom practices, others seem to be far away from integrated technology.
Therefore, it is considered necessary for teachers to investigate teachers' perceptions of technology
integration (Graham, 2011).

The increasing need for online learning and the lack of surveys available to determine teacher
TPACK perceptions in online learning implementation during the current pandemic get our attention to
investigate TPACK primary school teachers' ability in online learning today. Are there significant
differences between TPACK constructions in the current online learning implementation? Furthermore,
is there a substantial difference between the TPACK competency of primary school teachers and male
or female teachers? It is then expected that this research can help maximizing student learning by
providing quality online learning experiences.

Method

This study applied a quantitative descriptive approach by conducting a survey. The survey model's
main purpose is to describe the population's characteristics (Frankel & Watlen, 2006). Participants in
this study were 117 primary school teachers in the province of North Sulawesi, Indonesia. The survey
response rate of 88.67%. The survey respondents were mostly women (n = 90, 76.92%). The mean age
of the research participants was 30.93 years. The teachers were experienced enough to have an average
of 3.18 years of teaching experience in primary schools. The TPACK instrument is a questionnaire with
a Likert scale (Gray, 2010). This instrument was validated with Pearson's product-moment and obtained
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45 valid items with reliability of 0.935 with TK (0.628); PK (0.848), CK (0.824), TPK (0.908), TCK
(0.798), PCK (0.879), TPCK (0.859) which shows a reliable TPACK instrument.

2.1 Indicator of Technological Pedagogical Content Knowledge (TPACK)
TPACK is ateacher's knowledge that exceeds the knowledge of content, pedagogy, and technology.
However, the knowledge arises from the complex relationships between three things: mastery of
the material, how to teach the material, and how to apply teaching styles to accommodate techno-
logy use. The TPACK framework has been used as a theoretical basis for developing surveys to
understand teacher TPACK perceptions (Mishra & Koehler, 2006; Ozudogru, 2019; Urbina &
Polly, 2017).

2.1a Technological Knowledge (TK) is teachers' knowledge of various technologies ranging from
simple technologyO to sophisticated technology and the ability to use it in education. Indicators of
this aspect include knowledge of technology in learning and the ability to use technology. (Koehler,
Mishra, & Cain, 2013; Kurk, 2018; Schmidt et al., 2014).

2.1b Pedagogical Knowledge (PK) is the teacher's knowledge of the process and various learning
methods, including knowledge about how students learn, classroom management, developing and
implementing learning designs, and conducting assessments of the learning process. Indicators of
this aspect include knowledge of various approaches/strategies/methods/techniques/learning
models, how students learn, develop, and implement lesson plans, class management, evaluation,
and remedial. (Schmidt et al., 2014).

2.1c Content Knowledge (CK) is the teacher's knowledge of facts, concepts, theories, and procedures or
organized frameworks on the subject being taught. Indicators of this aspect include facts in
mathematics, concepts and theories in elementary school materials, and procedures in elementary
school materials. (Kurt, 2018).

2.1d Technological Pedagogical Knowledge (TPK) is teachers' knowledge of technology, general
pedagogical strategies, knowledge of how pedagogical activities can be integrated with technology,
and how technology can change the way teachers teach. Indicators of this aspect include the
suitability of technology with the approach/strategy/method/technique/model of learning; techno-
logy influences the way teachers learn. (Cox & Graham, 2009; Schmid, et al, 2009).

2.1e Technological Content Knowledge (TCK) is knowledge about how content and technology are
related, where technology and content influence and limit each other, which results in how
technology can be used to create a representation of a specific topic in a particular subject. This
aspect indicator represents concepts using technology (Koehler, Mishra, & Cain, 2013).

2.1f Pedagogical Content Knowledge (PCK) combines pedagogical knowledge and content covering
the teaching and learning process, curriculum, assessment, and pedagogy, knowing the teaching
approach that fits certain content, how content elements are organized, well represented, and
presented to students, knowledge of the causes of a complicated or comfortable topic to learn, to
understand students' initial knowledge. Indicators of this aspect are learning strategies suitable for
specific topics in mathematics, structured learning flow, causes of difficult or easy topics to learn,
students' initial knowledge, curriculum, and assessment (Koehler, Mishra, & Cain, 2013).

2.1g Technological Pedagogical Content Knowledge (TPCK) is teacher knowledge that is resulted from
complex interactions between the necessary knowledge components (content, pedagogy, and tech-
nology) and transcends this three knowledge. TPCK includes knowledge about using technology
to represent a concept, teaching content with pedagogical techniques using technology, knowledge
of why a concept is difficult or easy to learn, and how technology can help fix problems faced by
students; knowledge of students' prior knowledge and epistemological theories; and how techno-
logy can be used to build on existing knowledge and develop new understandings or strengthen old
knowledge. The indicator of this aspect is the teaching of a concept with pedagogical techniques
that use technology, technology as a medium to overcome student difficulties in learning, the use
of technology in building student knowledge, and the use of technology in conducting assessments
(Cox & Graham, 2009; Schmidt et al., 2009).

Results and Discussion

This study investigates the perception of TPACK of the majority of primary school teachers in
North Sulawesi in the current implementation of online learning according to the sub-domain of the
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TPACK framework. This study is essential to understanding how teachers can develop and apply peda-
gogical skills, content, and technological abilities that support 21st-century learning (Wefusa, 2015).
Our literature review reveals that there is much research on the TPACK knowledge of elementary school
teachers; However, this research is different from all existing research based on its scope, which leads
to teachers' TPACK ability during the implementation of online learning during the pandemic. The seven
constructs of TPACK are comprehensive because they recognize the interaction between content,
pedagogy, and technology during online learning. The following chart describes the majority of primary
school teachers in North Sulawesi implementing online learning during the pandemic.
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Figure 1. The average percentage of TPACK ability level of primary school teachers

From Figure 1., the chart displays the average percentage of the TPACK ability level of primary
school teachers in North Sulawesi Province. The number shows that online learning is currently almost
above the average for all TPACK components. The results showed that for each TPACK framework,
the lowest percentage was found in the TK dimension of 47.04% and PK of 54.09%. Besides, it can be
seen that TPCK hits the highest percentage dimension of 68.24% and PCK of 64.10%. The other
TPACK framework domains are in the average percentage, including CK (61.76%), TPK (61.51%),
TCK (63.59%). The questionnaire reported that primary school teachers in North Sulawesi consider
their technology knowledge (TK) as the weakest of the seven TPACK components. Based on the
calculation results, it can be concluded that the research results show that the overall average ability of
the teachers in the seven TPACK frameworks is 58.12%, with sufficient criteria. Overall, it shows that
most elementary school teachers already have TPACK competencies in online learning at this time. The
competency of TPACK for elementary school teachers is in need to improve each TPACK framework
construction, especially on the ability of Technology Knowledge (TK) and Pedagogical Knowledge
(PK) for elementary school teachers in North Sulawesi province as the findings of Chai et al. (2012)
found that Technology Knowledge (TK) and Pedagogical Knowledge (PK) were all significant
predictors of TPACK.

Correlation between TPACK framework Construction of primary school teachers in online learning
Table 1. Descriptive Analysis Technology Knowledge (TK)

Item M Sd
I keep up with technology that can be used in learning 4.43 577
I know various technologies 4.02 .601
TK I cannot quickly learn new technology 3.31 1.029
I can use technology when teaching 4.22 559
I do not have technical skills in using technology 3.91 .702
If I have technical problems related to the use of technology, | am not able to solve them 309 1.050

myself

Based on Table 1, it can be seen that most of the teachers agree upon the average primary school
teachers' perception of the ability of technology knowledge (TK). This shows that elementary school
teachers have mastery of technology seen based on the perception of "following technological develop-
ments (47.67%)", "knowing various technologies (55.13%)", "being able to use technology (55.46)" in
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online learning. However, teachers also answered "doubt" for their perceptions of solving technical
problems on the use of technology (53.36%) and studying technology (36.78). As mentioned in the
findings section of this study, teachers have little expertise and knowledge about educational technology
and computer technology in general. These findings also suggest that appropriate teacher training is
essential as an alternative to mastering right technology for teachers in classroom learning.

Table 2. Descriptive Analysis of Pedagogical Knowledge (PK)

Item M SD

I know the learning styles of the students | teach 432 536
I know the initial abilities of the students | teach 417 591
I study the characteristics of the students | teach 424 519
I did not analyze the results of student learning to find out student difficulties 416  .742
I communicate with students to find out students 'difficulties in learning 450 519
I examine students' difficulties in learning 4.28 506
I did not make lesson plans before learning 438  .668
PK I developed lesson plans following Permendikbud No.22 about the standard process 4.15 519
I use when doing the learning RPP 431 725
I can implement the RPP well in class 397 701
I can use a variety of learning approaches that help students learn 4.14 507
I can adapt different teaching styles to students, which differ by their characteristics 4.08 559
I give more attention to students who experience many difficulties in learning 421 570
I know how to organize and manage the class well 4.08 544
I do not know how to assess the performance of students in the classroom 4.02 616

| use a variety of methods and techniques in evaluating the learning process and results
from students

Table 2 shows elementary school teachers' perception that most of them have competent Peda-
gogical Knowledge (PK). The average perception of the teacher's answer agreed that they "know the
student's learning style (52.8%), know the students' initial abilities (49.84%), know the characteristics
of students (56.73%), learn the difficulties, student learning (50.95%) and how to communicate with
students (49.24%) ". Apart from that, it is related to the ability to make (46.02%), develop (55.69%) and
implement lesson plans properly in the classroom based on the standards of the process (55.8%),
organize and useful class management (56.69%). They also agreed that they could adapt to different
learning styles (54.72%), used various methods and techniques in evaluating student learning processes
and outcomes (63.58%), and how to assess student performance in class (61.6%).

410 515

Table 3. Descriptive Analysis Content Knowledge (CK)

Item M SD
CK I have knowledge in elementary school with good learning 408 458
| can not use knowledge in solving various problems in learning the elementary school.  3.99  .650

Based on Table 3, the average answer of the teacher's perception is most of the abilities content
knowledge (CK) agree that they already have mastery of content knowledge in elementary school
learning (64.38%) and the ability to solve various problems in elementary school learning (59.15%).

Table 4. Descriptive Analysis of Technology Pedagogical Knowledge (TPK)

Item M SD
I know the technology that | can use to build understanding and explore the learning

397 516

of elementary school

I can choose technology that fits a learning approach in teaching 4.01 482
TPK I can choose the right technology so that learning can run efficiently 4.07 553

I can take advantage of specific technologies that students can explore independently ~ 4.05  .555

I think more deeply about how technology affects the learning approach I use in the 398 491

classroom ' '

I can use certain technologies to visualize specific learning concepts in elementary

school 3.92 528

Based on table 4, the average response perception of the majority of primary school teachers on
the ability of Technology Pedagogical Knowledge (TPK) answered disagree on their ability of Techno-
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logy Pedagogical Knowledge (TPK) visits by perception "I can choose the right technology so that
learning runs efficiently (55.65%)", "l can choose suitable technology in the learning approach
(65.16%)", "I can use technology so that students explore learning (58.58%) "," | know using technology
to build students' understanding (60.56%), "I can visualize the concept of learning with technology
(61.55%)".

Table 5. Descriptive Analysis Technology Content Knowledge (TCK)

Item M SD
TCK 1 can use technology to solve the problem of learning in elementary school 3.92 575
I cannot structure the learning stage well. 4.02 525

Based on Table 5, the table shows that the average mean answers to most of the perceptions of
elementary school teachers on the ability of technology content knowledge (TCK) answered consis-
tently; it can be seen from the statement, "Teachers can use technology to solve learning problems
(63.62%)". This is in line with the negative statement of their disagreement that "teachers are not able
to arrange the learning path as well (66.28%)

Table 6. Descriptive Analysis of Pedagogical Content Knowledge (PCK)

Item M SD
I have a piece of useful knowledge about the causes of a rigid material studied 385 478
I can easily map topics that are difficult for students to learn. 3.86  .556
I can to identify students' prior knowledge 401 464
I have a good knowledge of the necessary competencies to be achieved following the
S : A 3.97 482
teaching in elementary school curriculum revision in 2013
PCK I can to design learning according to the curriculum standards in 2013 revised 3.97 540
I can prepare indicators of achieving necessary competencies well 4.06 .378
I can carry out assessments following the assessment standards applied to the 2013 402 491

curriculum revised

I have good knowledge of the 2013 curriculum revised 3.88 494
I can teach by combining learning in elementary school, technology, and a specific 397 434
learning approach ' '

Table 6 shows the average response perception of some elementary school teachers in the ability
of Pedagogical Content Knowledge (PCK) answered agreed that they already have a good knowledge
of the material intricate to teach(66.77%), can map (59.46%), designing (57.34%) and compiling
(74.32%) teaching materials or competency achievement indicators (61.85%), and combining elemen-
tary learning approaches with technology (67.76%), able to identify the ability of students (67.59%),
and have a good knowledge of the 2013 curriculum (59.32%) and be able to carry out assessments
according to the 2013 curriculum assessment standards (59.32%).

Table 7. Descriptive Analysis Technology Pedagogical Content Knowledge (TPCK)

Item M SD
I can choose the technology that matches the material, how to teach

them and what material students will learn 4.09 455
TPCK I can apply technology in assessing the learning process 3.99 517

I can apply technology in assessing student learning outcomes. 3.99 425

I can choose the technology that is suitable for a learning approach

. . 4.01 482

in teaching

Based on Table 7, it can also be seen that the perception of the ability of Technology Pedagogical
Content Knowledge (TPK) towards online learning elementary school teachers agree. They stated that
"they can choose technology that fits the material and teaching method (68.16%) as well as technology
that is following the learning approach (63.79%)", and "can apply technology in conducting assessments
in the process (73.23%) and learning outcomes (65.16%) ". Therefore, based on their perceptions, it can
be said that elementary school teachers have the ability of Technology Pedagogical Content Knowledge
(TPCK). This means that teachers make decisions regarding how to choose, adapt, and apply appropriate
materials, pedagogy, and technology that can provide meaningful value to learning with classroom
technology, which leads to student-centred learning in the implementation of online learning in
elementary school
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Table 8. Relationships between perception TPACK frame construction

Correlations

TK PK CK TPK TCK PCK TPCK
Pearson Correlation 1 474" 3737 .383" .265™ .265™" 357
TK Sig. (2-tailed) .000 .000 .000 .004 .004 .000
N 117 117 117 117 117 117
Pearson Correlation 1 567 .620™" .526™ 526" .606™"
PK Sig. (2-tailed) .000 .000 .000 .000 .000
N 117 117 117 117 117
Pearson Correlation 1 .506™ 535" .535™ .335™
CK Sig. (2-tailed) .000 .000 000 000
N 117 117 117 117
Pearson Correlation 1 592 592" .802™
TPK Sig. (2-tailed) .000 000 000
N 117 117 117
Pearson Correlation 1 1,000™ A470™
TCK Sig. (2-tailed) 000 000
N 117 117
Pearson Correlation 1 A470™
PCK Sig. (2-tailed) 000
N 117
Pearson Correlation 1

TPCK Sig. (2-tailed)
N

**_Correlation is significant at the 0.01 level (2-tailed).

The results of the correlation between the TPACK constructs showed a strong positive correlation
between PK-TPK (r = 0.620); PK — TPCK (r = 0.606); PK — CK (r = 0.567); PK — TCK (r = 0.526); PK
—PCK (r=0.526); CK - TCK (r = 0.535); CK — PCK (r =0.535); CK — TPK (r = 0.506); TPK — TPCK
(r=0.802); TPK — PCK (r = 0.592); TPK — TCK (r = 0.592); TCK- PCK (r = 1,000). In Table 10, it is
also seen that the correlation between moderate Correlation TK — PK (r = 0.474); TK — TPK (r = 0.383);
TK - CK (r =0.373); TK — TPCK (r = 0.357); TK — TCK (r = 0.265); TK — PCK (r = 0.265); CK —
TPCK (r = 0.335); TCK — TPCK (r = 0.470); PCK - TPCK (r = 0.470), and others show weak and
negative correlation. Thus, the PK and TPK components significantly affect TPACK elementary school
teachers' perception of online learning today. These findings suggest that teachers emphasize their
TPACK skills and abilities on the relationship between PK and TPK more closely related to their daily
online teaching practices (Chuang & Ho, 2011; Gao, Choy, Wong, & Wu, 2009; Lim & Chai, 2008). A
study investigating TPACK primary school teachers' development has reported similar quantitative
analysis results (Chai et al., 2013; Jang & Tsai, 2012). The study reported that PK had the greatest
impact in predicting the TPACK level of primary school teachers and concluded that increasing PK was
the basis for developing TPACK. As teachers develop a basic PK level, they build a strong knowledge
base from which the idea of effective technology integration can develop.

Conversely, when Sahin (2011) examined teachers' perceptions of general TPACK, they found
TCK had a more considerable positive correlation than TPK. Therefore, as Greenhow, Dexter, and
Hughes (2008) reported, teachers tend to create and integrate technology by representing technology's
pedagogical abilities. We can assume that primary school teachers tend to focus first on their
pedagogical knowledge of technology. We can support this statement with the correlation between the
TPACK framework; we remember that PK and TPK contribute more significantly to TPACK primary
school teachers (Liu & Kleinsasser, 2015). Besides, in line with the literature on integrating technology
into learning that we have previously mentioned, the results of kindergarten teachers give rise to the
perception that primary school teachers have difficulty connecting their technological knowledge with
content in current online learning (Koehler et al., 2013; Ricardo, 2019). However, they agreed to
integrate technology with mathematics content and integrate this technology in mathematics teaching
and learning, especially in implementing online learning during a pandemic.
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Significant differences between TPACK primary school teachers based on gender
Table 9. Relationship between TPACK and Gender

Variable Sig. (2-tailed) Pearson Correlation
Value of TPACK Gender 237 110

The results showed no significant difference between gender and their perceptions of all TPACK
sub-domains (TK, CK, PK, PCK, TCK, TPK, TPACK) school teachers' basic. In this case, it was found
that gender was not a significant factor for the perception of TPACK among elementary school teachers
(Pamuk et al., 2013). Because these results were not statistically significant, some comparison groups
and effect sizes were not mentioned.

Table 10. Comparison of the TPACK component between gender

Gender Mean SD t-testt-test Sig
b fomele 2w 207 & 529
K fomle 673 292 147 252
cK fn;ﬁ:ZIe g:gi :;(l)é 131 591
TPK fomle 2398 2403 2 e
TeK fn;i:(:lle ?gi ggg .68 882
PeK fn;?r:ZIe gggg é:gg 1.36 153
e me, k2 M e

The Table 10 shows the small positive effect of gender variables on TK, PK, CK, TPK, TCK,
PCK, and a small negative effect on TPCK. Therefore, when primary school teachers 'perceptions of
TPACK were categorized by gender, further analysis found that gender only had a positive effect on
teachers' perceptions of the factors involved with technology such as TK (0.93), TPK (0.35), TCK (0.88)
(Lin et al., 2012). On the other hand, several other findings show that on average, men have a higher
success rate in other dimensions of TPCK such as PK, TK, CK, TPK, TCK, and PCK than women
(Baylor, Shen & Huang, 2003; Kurt, 2018; Tokmak, 2013). The results showed that female teachers in
elementary schools in online learning implementation tend to feel less confident in applying technology
in teaching than male teachers (Lin et al., 2012; Reyes et al., 2016). It is suggested that primary school
teachers can put more effort into online learning for female teachers to be experienced with educational
technology and computer technology in primary schools. Therefore, there is a need for future studies to
create professional development programs to promote pedagogical knowledge and technology-related
content of female primary school teachers.

Conclusion

The research results show that most of the primary school teachers in North Sulawesi already
have the TPACK competencies needed in online learning today. Even so, TPACK competencies still
need to be improved in the abilities of TK and PK. The correlation results between the TPACK
constructs also showed that the PK and TPK components had a significant effect on TPACK Elementary
School Teachers' perception of online learning today. It was also found that there was no significant
difference between gender and TPACK competency of elementary school teachers. Therefore, to
maximize student learning by providing quality online learning experiences, a good mastery of TPACK
is required. Technology can only be a useful tool in primary school learning if it increases learning
opportunities and learning actualization is significant. Therefore, it becomes more important than when
and how technology will be used by teachers and the extent to which the teacher training process must
be updated continuously in their mastery of TPACK competencies and provided regularly in schools'
applications.
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