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Abstract: This study aims to improve the professional competence of Mathematics 
teachers in the Teacher Professional Program (PPG) through the application of the 
Technological Pedagogical Content Knowledge (TPACK) model assisted by Microsoft 
Mathematics. This research is a classroom action research (CAR) conducted in two cycles. 
Each cycle consisted of planning, action, observation, and reflection stages. The subjects 
of this study were 16 in-service PPG participants who are mathematics teachers, selected 
using purposive sampling technique. Data were collected through teacher professional 
competence tests and teacher activity observation sheets. Data analysis was performed 
quantitatively using descriptive statistics and qualitatively using interactive analysis 
techniques. The results showed that in Cycle I, the completion rate of the teacher 
professional competence test only reached 50% (8 out of 16 teachers passed) with a 
percentage of teacher activity observation of 62.5%, which had not met the success 
indicator (≥80%). After reflection and improvement in Cycle II, the completion rate of the 
teacher professional competence test increased to 81.25% (13 out of 16 teachers passed) 
with the percentage of teacher activity observation reaching 83.62%. The improvement 
in professional competence from Cycle I to Cycle II was 31.25%, while the improvement 
in teacher activity was 21.12%. These results indicate that the TPACK model assisted by 
Microsoft Mathematics is effective in improving teachers' understanding of the material, 
pedagogical abilities, and the integration of technology in mathematics learning. The 
Technological Pedagogical Content Knowledge (TPACK) model assisted by Microsoft 
Mathematics has proven to be effective and successful in improving the professional 
competence of Mathematics teachers in the Teacher Professional Program (PPG). The 
application of this model is recommended as an alternative strategy for sustainable 
professional development for mathematics teachers. 
 

Keywords: Mathematics Teachers; Microsoft Mathematics; Teacher Competence; 
Technological Pedagogical Content Knowledge. 

  

Introduction  
 

In the global era of the digital revolution, teachers 
are required to deeply integrate technology into the 
learning process. However, the level of Technological 
Pedagogical Content Knowledge (TPACK) competency 

of Mathematics teachers, particularly in the Teacher 
Professional Program (PPG), remains a major challenge 
in Indonesia in responding to the era of the industrial 
revolution 4.0. TPACK is a 21st-century teacher 
knowledge framework that is useful for supporting 
teaching skills (Hardanti et al., 2024; Njiku, 2024; Ovilia 
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et al., 2023; Santos & Castro, 2021). TPACK is the 
integration of technological knowledge, pedagogical 
knowledge, and content knowledge in a subject area 
(Barut et al., 2021). This global challenge is reinforced by 
international findings showing that technology 
integration is often hampered by teachers' pedagogical 
capacity. A balanced combination of technology, 
pedagogy, and content understanding is the key to 
mastering technology without adequate understanding 
of pedagogy and content can actually reduce the 
effectiveness of learning and create significant 
competency gaps (Hadi et al., 2023; Mishra & Koehler, 
2006; S. Rahayu et al., 2024; Santos & Castro, 2021). 

This research is logically crucial because low 
TPACK competence among mathematics teachers 
directly reduces the quality of STEM human resources. 
If unresolved, this competency gap will widen 
Indonesia's education quality gap with developed 
countries and hinder the achievement of SDG 4 (quality 
education). Moreover, without proper intervention, the 
government's large investments in educational 
technology infrastructure (e.g., computer labs and 
internet access) will remain underutilized, as teachers 
lack the pedagogical skills to leverage them. Thus, 
enhancing teacher TPACK through an integrated model 
like TPACK assisted by Microsoft Mathematics is not 
just a technical requirement but a strategic necessity to 
prepare future generations for 21st-century challenges. 

Field facts show that schools and teachers in 
Indonesia still face problems, including teacher 
standards, mastery of material, and low media and 
technology literacy (Ammade et al., 2020a; Lestary et al., 
2023; S. Rahayu et al., 2024; Suyamto et al., 2020a). 
Furthermore, the worrying reality concerns 
mathematics teachers' TPACK competencies. 
Technology integration in mathematics learning in 
Indonesia is often superficial, such as simply using 
PowerPoint or showing videos without in-depth 
pedagogical strategies to facilitate understanding of 
mathematical concepts. Technology has not been 
utilized to create interactive learning environments and 
solve complex mathematical problems. As a result, 
mathematics learning becomes less contextual and 
unable to facilitate the development of students' higher-
order thinking skills (HOTS). 

The Technology Acceptance Model (TAM) by 
Davis (1989), updated by (Rughoobur-Seetah & 
Hosanoo, 2021), states that perceived ease of use and 
perceived usefulness are key factors in teachers' 
technology adoption. However, (C. Schmid & Schiffels, 
2021) found that positive perceptions alone are 
insufficient; teachers need direct experience integrating 
technology into specific content. The expanded TPACK 
theory by Njiku (2024), emphasizes that TPACK 
development must be subject-specific. In mathematics, 

showed that technological knowledge (TK) contributes 
the least compared to pedagogical knowledge (PK) and 
content knowledge (CK) among Indonesian 
mathematics teachers (Hardanti et al., 2024). Vygotsky's 
social constructivism, adapted by S. Rahayu (2024), 
supports that technology-assisted learning should be 
collaborative and provide scaffolding, where Microsoft 
Mathematics can bridge students' zone of proximal 
development (ZPD) (S. Rahayu et al., 2024). Realistic 
Mathematics Education (RME) by Gravemeijer (2020) 
reinforces that technology like Microsoft Mathematics 
helps visualize realistic problems, making them easier to 
understand. Finally, a meta-analysis by Hadi (2023) 
confirms that effective TPACK professional 
development should last at least 6 months, be integrated 
into a learning community, and focus on specific 
content, not just one-day workshops (Hadi et al., 2023). 

With a curriculum that emphasizes digital literacy 
and learning differentiation, learning is dynamic and 
influenced by changing times, and one of the most 
influential factors is the teacher (Albar et al., 2022; 
Ammade et al., 2020b; Santos & Castro, 2021). This 
curriculum requires teachers not only to be proficient in 
mastering the material (content knowledge) but also to 
be skilled in selecting and using appropriate technology 
to create a personalized, adaptive, and interactive 
learning experience for each student. Without mastering 
TPACK into meaningful learning practices, it has the 
potential to hinder the improvement of the quality of 
Indonesian mathematics education amidst the wave of 
the digital revolution (Hidayati et al., 2021; E. M. Rahayu 
et al., 2023; Sativa et al., 2023). Thus, adopting new or 
creative technologies in teaching is challenging. 
However, simply adopting technology will not be 
enough to meet student demands. Therefore, improving 
the quality of education can be achieved in various ways, 
including improving the competence of teachers and 
prospective teachers, changing the curriculum, 
improving the quality of education learning and 
assessment, provision of teaching materials, and 
adequate facilities and infrastructure. Of all these 
methods, improving the competence of 
teachers/prospective teachers is crucial, considering 
that teachers are the spearhead of learning (Hartati, 
2019). Teachers are one of the strategic elements in the 
process of improving the quality of education because 
teachers have a role in facilitating student learning so 
that they can achieve the expected quality (Barut et al., 
2021; Hartati, 2019; Suyamto et al., 2020b). However, in 
reality, in this era of globalization, it cannot be denied 
that there are still many teachers who have not mastered 
information technology (in terms of learning media) 
optimally, even though this can make it easier for 
teachers to convey material or information to students 
(Intyassandy et al., 2022). Therefore, a teacher is required 
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to have knowledge of how to teach a subject to their 
students by integrating content knowledge with the 
curriculum, learning, and student characteristics. This 
allows teachers to effectively teach students to maximize 
their knowledge and skill acquisition. 

Various efforts to improve TPACK competency 
have been widely researched, but still leave gaps. 
Technological Pedagogical Content Knowledge 
(TPACK) is the effectiveness of lesson delivery with 
technology integration (Santos & Castro, 2021). Effective 
TPACK must be integrated and sustainable, not just a 
short workshop (Hadi et al., 2023). Meanwhile, the 
research results show that students' TPACK 
competencies are classified as high (Zulfikar, 2023). 
However, they acknowledge that research into the 
pedagogical content knowledge (PCK) aspects specific 
to mathematics is still limited. Graham et al. found that 
although teachers' self-reported TPACK increased 
during specific professional development programs, 
their level of technology use remained teacher-centered, 
rather than engaging students in the use of technology 
for learning (M. Schmid et al., 2021). 

Thus, previous research has not fully addressed the 
deep integration of specific technologies with the 
complexities of mathematics content and pedagogy. 
Teachers need to combine different knowledge 
dimensions to effectively teach with technology. These 
include the three core components of pedagogical 
knowledge (PK), content knowledge (CK), and 
technological knowledge (TK) (M. Schmid et al., 2021; 
Suyamto et al., 2020a). Where teachers are asked to 
combine three core components, namely pedagogical 
knowledge (PK), content knowledge (CK), and 
technological knowledge (TK). According to Chai et al., 
the TPACK framework is primarily used to assess 
teacher competency levels and design teacher 
professional development activities aimed at building 
TPACK (M. Schmid et al., 2021). The TPACK model, as 
proposed by Mishra and Koehler (Mishra & Koehler, 
2006), is built upon three interconnected knowledge   
domains. These include Pedagogical  Knowledge    (PK), 
which encompasses understanding 
teachingmethodologies rooted    in educational  theory;  
Content  Knowledge  (CK),  which entails   a   teacher's   
comprehension   of   subject   matter content  and  its  
scope;  and  Technological  Knowledge (TK), which 
involves familiarity with the application of hardware   
and   softwarein   the   classroom   learning environment 
(Fitriyah et al., 2025). One of the many digital 
technologies in learning, Microsoft Mathematics is an 
educational program created for the Microsoft Windows 
operating system that helps users solve math problems 
(Intyassandy et al., 2022; Sormin et al., 2023). 

Microsoft Mathematics offers a strategic yet 
underexplored potential solution within the TPACK 

framework for PPG teachers. Microsoft Mathematics is 
software developed by Microsoft and available for free 
download. This program allows users to perform 
computational mathematical operations with the help of 
a program (Intyassandy et al., 2022; Rabi et al., 2022). 
This application is equipped with features for 
visualizing abstract concepts such as calculus and 3D 
geometry. Using Microsoft Mathematics can improve 
students' conceptual understanding of mathematics. 
Furthermore, this strategy increases student 
engagement and creates effective, positive outcomes, as 
well as helping students improve their arithmetic 
performance on standardized tests. According to 
Hindawi, their research shows that students who learn 
mathematics using Microsoft Mathematics perform 
better perform higher on exams than their peers, and the 
use of Microsoft Mathematics increases students' 
confidence in mathematics (Rabi et al., 2022; Salsabila et 
al., 2024). This research aims to address this gap by 
making teachers active participants in developing 
integrative competencies. Its novelty lies in the 
development of a contextual and specific TPACK model, 
utilizing Microsoft Mathematics as a core technological 
tool deeply integrated into pedagogical learning designs 
and essential mathematical content for teachers, 
particularly PPG mathematics teachers. 

Based on the description above, this study aims to 
improve mathematics teacher competency through a 
technological pedagogical content knowledge model 
supported by Microsoft Mathematics. This model is 
expected to produce teachers who are not only 
technologically literate but also able to transform its use 
to explain complex concepts, design meaningful 
learning activities, and ultimately improve the quality of 
mathematics instruction in their classrooms. 
 

Method 
 

The type of classroom action research is in the form 
of a cycle of activities carried out in two cycles 
(Purnomo, 2011; S. Rahayu et al., 2024; Suherman, 2022; 
Sukardi, 2022). Each cycle consists of four classic stages: 
planning, action, observation, and reflection. This CAR 
approach was chosen because of its relevance in efforts 
to improve the quality of the learning process, in this 
context, to enhance the pedagogical and professional 
competencies of prospective teachers this is 
participatory, where researchers are directly involved in 
the training process provided to research subjects. 

The subjects of this study were 16 participants in the 
Pre-Service Teacher Professional Program (PPG) 
(Sugiyono 2019, 2018). They were prospective 
mathematics teachers selected using a purposive 
sampling technique. This sample selection was based on 
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the consideration that they were actively developing 
their professional and pedagogical competencies, thus 
being highly aligned with the research focus, namely the 
application of the Technological Pedagogical Content 
Knowledge (TPACK) model integrated with Microsoft 
Mathematics. This research was conducted at the 
Teacher Training Institute (LPTK) that administers the 
PPG program, providing an authentic context for 
teacher competency development. 

Classroom Action Research (CAR) Flowchart for 
Improving Mathematics Teachers' Professional 
Competence through the TPACK Model Assisted by 
Microsoft Mathematics 
Initial Preparation 
- Problem Identification (low TPACK competence of 

PPG mathematics teachers) 
- Literature Review 
- Instrument Development (tests, observation sheets, 

questionnaires) 
- Instrument Validation by 2 experts & Reliability Test 

(Cronbach's Alpha > 0.70) 
- Determination of Research Subjects (16 in-service 

PPG participants, purposive sampling) 
 
Stage 1: Cycle I Implementation 
Cycle I Loop (4 stages): 
1. Planning: Developing a learning plan using the 

TPACK model assisted by Microsoft Mathematics. 
2. Action: Implementing learning using the TPACK 

model + Microsoft Mathematics. 
3. Observation: Observing teacher and participant 

activities using observation sheets. 
4. Reflection: Evaluating the results of competency tests 

& observations; if the success indicator (≥80%) has 
not been achieved, then proceed to Cycle II. 

(If not completed) 
 
Stage 2: Cycle II Implementation 
Cycle II Loop (4 stages): 
1. Re-planning: Revising the plan based on the 

reflection from Cycle I. 
2. Action: Implementing the improved learning 

process. 
3. Observation: Observing teacher activities 

(continued). 
4. Reflection: Final evaluation. 
 
Stage 3: Data Analysis 
1. Quantitative Data: TPACK competency test → 

Descriptive statistics (mean score, completion 
percentage, gain score) 

2. Qualitative Data: Observations & questionnaires → 
Interactive analysis (data reduction, data display, 
conclusion drawing) 

 

Stage 4: Conclusion 
TPACK Model + Microsoft Mathematics is effective in 
improving teachers' professional competence 
(improvement from Cycle I to Cycle II: 31.25% for 
competence, 21.12% for activities (S. Rahayu et al., 2024; 
Sri Astutik et al., 2021; Suherman, 2022; Sukardi, 2022). 
 

 
Figure 1. the Research Flowchart 

 
The data analysis stages in this study were 

conducted quantitatively and qualitatively. Quantitative 
data, primarily derived from the TPACK ability test, 
were analyzed using descriptive statistics. This analysis 
involved calculating the average score and the 
percentage of participants' completion. Furthermore, to 
measure improvement from cycle I to cycle II, a gain 
score was calculated. The success of the action was 
determined based on the criteria of increasing the 
average score and achieving the "very good" category. 
Meanwhile, qualitative data obtained from the 
observation sheets and questionnaires were analyzed 
using interactive analysis techniques. This technique 
includes three main stages: data reduction by 
simplifying and focusing on relevant information, 
presenting data in narrative or tabular form to facilitate 
understanding, and drawing conclusions to answer the 
research questions. 

To ensure data accuracy and reliability, instrument 
quality assurance and data validity were implemented. 
Prior to use, all research instruments (observation 
sheets, questionnaires, and tests) were validated by two 
experts in mathematics education and learning 
technology. The test and questionnaire instruments 
were also tested for reliability using the Cronbach's 
Alpha formula, with coefficients above 0.70 indicating 
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reliability. For qualitative data validity, method 
triangulation was conducted by comparing and 
checking the consistency of findings from three different 
instruments (observations, questionnaires, and tests). 
This process ensured that the research findings were 
credible and comprehensive, thus ensuring that the 
conclusions regarding teacher competency 
improvement were accountable. 
 

Result and Discussion 
 

The research results are described in stages, each 
cycle consisting of planning, action, observation, and 
reflection. In this study, learning was conducted in two 
cycles. Based on the results of the teacher professional 
competency test in Cycle I, the following results were 
obtained: 
 
Results of the First Cycle of Teacher Professional Competency 
Test 

The results of the professional competency test of 
teachers in the teaching and learning process in cycle I 
through the TPACK learning model assisted by 
Microsoft Mathematics from 16 teachers who took the 
test, only 8 teachers completed the test with a percentage 
of 50% and 8 teachers did not complete the test with a 
percentage of 50% and had not met the success level of 
the KKM, which was 70. Based on these results, it can be 
concluded that the assessment set is still not in 
accordance with the expected criteria. For more clarity, 
please observe the bar chart below (Figure 2): 

Figure 2. Results of the First Cycle of Teacher Professional 

Competency Test 
 

Based on figure 2, it can be concluded that teachers' 
mastery of the learning material still does not meet the 
success level. Of the 16 teachers who took the test, none 
met the established criteria of ≥ 80% and require 
reflection for the next cycle. 

Observation of Cycle 1 Action 
At this stage, the researcher conducted 

observations to determine which team earned the most 
points, observed teachers' professional competence, and 
observed teacher performance. According to the 
research success indicators, improving teachers' 
professional competence through the TPACK learning 
model assisted by Microsoft Mathematics achieved 80% 
learning completion during the teaching and learning 
process. The following is a summary of the observation 
results. 

 
Observation Results of Teacher Professional Competence in 
Cycle 1 

Observation is part of the data collection process 
required for the research. The observer's role is to 
observe all activities occurring in the classroom during 
the implementation of the intervention. Based on these 
observations, the professional competence of teachers in 
Cycle I using the TPACK model was still considered 
adequate, with a percentage of 62.5%. Some teachers 
were quite familiar with the applied learning method, 
although the results were not optimal or as expected. 

From these results, it can be concluded that the 
achieved scores did not meet the expected criteria, which 
is at least good with a percentage of 80% or more. 
Therefore, reflection is necessary for improvements in 
the next cycle. Future research is expected to meet the 
established achievement indicators. Overall, the 
achievement of professional competence of teachers 
using the TPACK learning model in the classroom in 
Cycle I can be seen in the following diagram (Figure 3). 

 

 
Figure 3. Results of Observation of Teacher Activities in Cycle 

1 

 
Based on figure 3, it can be seen that the teacher 

professional competency scores are still below 70%, 
which means they have not met the expected criteria of 
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80% or more. Therefore, reflection and follow-up are 
necessary in the next cycle. 

 
Reflection on Cycle 1 Actions 

Research findings in Cycle I showed that teachers' 
professional competence was quite good, as seen from 
the test results, with only 8 students achieving the 
Minimum Competency (KKM). Observations also 
showed a low level of professional competence, at 
53.47%. This could be due to teachers' unfamiliarity with 
the TPACK learning model, which is based on Microsoft 
Mathematics, which is still new to the learning process. 

Based on the results and issues identified in Cycle I, 
it is hoped that in subsequent cycles, teachers will be 
able to adapt to this learning model, resulting in 
excellent test and observation results. 

 
Research Results for Cycle II 

As with Cycle I, in the classroom action planning 
process for the TPACK learning model, Microsoft 
Mathematics assisted the researcher. The research 
conducted a professional competency test for teachers in 
Cycle II. The results showed that of the 16 teachers who 
took the test, 13 passed the test, representing 81.25%, and 
3 failed, representing 18.75%. The results of the 
professional competency test indicated that the teachers' 
mastery of the learning material had reached the 
Minimum Competency Standard (KKM) of 70, which is 
in the "good" category. For further clarification, see the 
following bar chart: (Figure 4) 

 

 
Figure 4. Results of the Cycle II Teacher Professional 

Competency Test 

 
From figure 4, the results of the teacher professional 

competency test in cycle II can be seen that the success 
indicator has reached ≥ 80%, namely in the interval 63-
70 with a percentage of 12.5%, 71-78 with a percentage 
of 0%, 79-87 with a percentage of 25% and the interval 
88-95 with a percentage of 50%. So the improvements 
made to the learning process meet the needs to achieve 
the expected criteria and teachers have experienced 

improvements in the learning process from the previous 
cycle. 
 
Cycle II Action Observation 

At this stage, the researcher conducted 
observations to determine which team earned the most 
points, observed the teachers' professional 
competencies, and conducted observations. According 
to the research success indicators, "Improving teachers' 
professional competency through the TPACK learning 
model assisted by Microsoft Mathematics achieved 80% 
completion in the learning process." Therefore, the 
following is a summary of the observation results 
regarding teachers' professional competency using the 
TPACK model. 

 
Observation Results for Teacher Activities in Cycle II 

The results of observations of teacher professional 
competency in Cycle II showed an improvement 
compared to the previous cycle. Using the TPACK 
model with Microsoft Mathematics, the teacher achieved 
a very good score with a percentage of 83.62%.  

From these results, it can be concluded that the 
achieved score met the expected criteria, which is at least 
good with a percentage of 80% or more. Therefore, it can 
be concluded that the observations conducted in Cycle I 
for improvement in Cycle II were successful and met the 
expected criteria for achievement indicators, falling 
within the very good category. Therefore, observations 
of teacher activities were discontinued in Cycle II. The 
overall achievement of teacher activities in Cycle II can 
be seen in the following diagram (Figure 5). 

 

 
Figure 5. Results of Observation of Teacher Activities in 

Cycle II 
 

Based on figure 5, the results of observations of 
teacher activity in Cycle II were already in the good 
category, with a percentage of 80% and increasing with 
an average percentage above 90%. This indicates that 
teachers were enthusiastic about the learning 
implemented by the researcher. Therefore, the 

12.50% 12.50%

0.00%

25.00%

50.00%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

55-62 63-70 71-78 79-87 88-95

70%

75%

80%

85%

90%

95%

1 2 3 4 5 6 7 8 9 10



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12 Issue 5, 607-616 
 

613 

qualification score obtained was in the "very good" 
category, reaching 80%. The results were in line with 
expectations, so this cycle was terminated. 

Overall, the actions taken clearly demonstrated 
improvements in Cycle II and met the established 
success indicators. Therefore, the classroom action 
research was declared terminated. 
 
Discussion 

The results of this study are in line with the findings 
of various previous studies on the development of 
mathematics teachers' TPACK. Njiku (2023), in his 
research on the development of mathematics teachers' 
TPACK through observation rubrics, found that the 
TPACK framework is effective in assessing and 
developing teachers' competence to teach with 
technology (Mutarutinya et al., 2024b, 2024a). This 
finding is reinforced by Dilling, Schneider, Weigand, & 
Witzke (2024), who developed the MPC (Media-
Pedagogy-Content) model as an extension of the TPACK 
model to describe the professional digital competence of 
mathematics teachers (Selisko & Dilling, 2025). Their 
research emphasizes the importance of concrete 
experience and reflection in the development of teachers' 
digital competence. 

Furthermore, Smiling & Hollebrands (2025), in their 
research on active participation in mathematics teachers' 
TPACK through MOOCs, showed that active 
engagement in technology training significantly 
enhances teachers' TPACK knowledge (Prawiranegara 
et al., 2025). This is relevant to the findings of this study, 
where reflection and improvement in Cycle II 
successfully increased teachers' professional 
competence substantially. 

Specifically in the context of the Teacher 
Professional Program (PPG), research by Mariani Dian 
(2025) on TPACK-based learning media design training 
for teachers in the PPG Daljab 2023 cohort showed that 
there was an increase in teachers' knowledge and skills 
by 9.36% after participating in the workshop. The study 
recommends longer training durations and active 
simulations for more optimal results. Meanwhile, 
research by Yuli (2024) on Mathematics Professional 
Teacher Education (TPE) Participants Viewed from 
TPACK analyzed the perceptions of in-service PPG 
participants regarding mathematics teacher 
professionalism based on the TPACK framework, 
finding that the greatest challenge for teachers is 
integrating technology pedagogically when facing 
students with different orientations. 

Dilling (2024), in an explicative case study on the 
use of virtual reality technology in mathematics 
learning, illustrated the importance of considering 
concrete situational experiences that open new reflective 
levels in analyzing the development of mathematics-

specific digital competence (Selisko & Dilling, 2025). 
These findings support the classroom action research 
approach taken, where reflection is a key component in 
each cycle. 

Thus, this study strengthens and enriches previous 
findings by demonstrating that the TPACK model 
assisted by Microsoft Mathematics not only significantly 
improves teachers' professional competence (an increase 
of 31.25%) but also enhances teachers' teaching activities 
(an increase of 21.12%) through continuous reflection 
cycles. 

 
Improving Teachers' Creativity in Mathematics Learning 

Improvements in teacher professional competence 
in mathematics learning can be seen from the results of 
the teacher professional competence test conducted 
using the TPACK learning model assisted by Microsoft 
Mathematics. The test was administered after the 
learning process was completed at the end of each cycle, 
with five questions presented in each cycle. In Cycle I, 
the teacher professional competence test achieved a 
score of 50%, categorized as sufficient. Because the 
teacher professional competence test did not meet the 
success indicator, learning continued in Cycle II. In 
Cycle II, the score was 81.25%, categorized as good. 
These results indicate that the level of teacher 
professional competence in Cycle II met the success 
indicator, which is 80% or higher, with a Minimum 
Competency (KKM) of 70. More details on these results 
can be seen in Table 1. 
 
Table 1. Improving Teacher Professional Competence 
Activity Completed 

Amount 
Completion 
Percentage 

Improvement 

Siklus I 8 People 50% 31.25% 
Siklus II 13 People 81.25 % 

 
Table 1 shows the percentage increase in teacher 

professional competence in each cycle. In cycle I, only 8 
teachers out of 16 teachers who took the test obtained a 
passing score. In cycle II, 13 out of 16 teachers obtained 
a passing score. For a clearer understanding of the 
increase in teacher professional competence from cycle I 
to cycle II, the following bar chart can be seen (Figure 6). 

 

 
Figure 6. Improving Teacher Professional Competence 
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From Picture 5, it can be seen that the increase in the 
results of the teacher professional competency test in 
cycle I was at 50% and in cycle II it reached above 80% 
with an increase of above 30% which indicates that the 
TPACK learning model assisted by Microsoft 
mathematics can increase teacher professional 
competency by 81.25%. From the results above, the 
reflection carried out in cycle I for improvement in cycle 
II was declared successful. 

 
Improvement in Teacher Activity 

When viewed from the perspective of teacher 
activity in Cycle I, it did not meet the expected criteria. 
Teacher activity in Cycle I only achieved 61.25%, which 
is still within the sufficient criteria. Meanwhile, in Cycle 
II, the results showed an improvement from Cycle I, 
achieving 83.62%, which is categorized as very good. 
These results indicate that teacher activity has reached 
the very good category. For more details, see Table 2. 
 
Table 2. Increase in Teacher Activities 

Number Activity 
Completion 
Percentage 

Improvement 

1 Siklus I 62,5% 21.12% 
2  Siklus II 83;62 % 

 
Table 2 shows the percentage increase in teacher 

activity in each cycle. In cycle I, the percentage was 
62.5%, and in cycle II, it was 83.62%, categorized as very 
good. For more clarity on the increase in teacher activity, 
see the diagram below (Figure 7). 

 

 
Figure 7. Increase in Teacher Activities in Cycle I and Cycle 

II 
 

From Picture 6, it is clear that the results obtained 
in cycle I did not reach the expected research target of 
60%≤80%. Meanwhile, in cycle II, teacher activity had 
increased and the results obtained had reached the 
expected criteria with a percentage of ≥80% with an 
increase of over 20%. Therefore, it can be concluded that 
the reflection carried out in cycle I and for improvements 
in cycle II were declared successful. 

As with previous research related to the variables 
studied, the average mathematics learning outcomes of 
students through Microsoft Mathematics-based AIR 
learning were obtained at 76.66% of 30 students who 
took the test or met the minimum completeness criteria 
(KKM), which was 75%. And for the results of student 
activities, the overall percentage value was 81%, and for 
the results of student activities, the overall percentage 

value was 80% (Sormin et al., 2023). The results of this 

study indicate that t count > t table, namely 3.156 > 1.71 
so that H0 is rejected. This indicates that the learning 
achievement of first-year students taught using 
Microsoft Mathematics media in the School Mathematics 
II subject is higher than that of students taught without 

using the media (Mayasari et al., 2021). The results of 

the study indicate that the TPACK ability of PPG 
students at the PAUD level is included in the very good 

category based on the average value obtained (Sativa et 
al., 2023). 
 
Research Limitations 

The research conducted using the TPACK learning 
model, supported by Microsoft Mathematics, as an effort 
to improve teachers' professional competence, has 
limitations. These limitations include teachers' lack of 
understanding of how to solve math problems creatively 
and quickly, requiring the researcher to first address 
other math subjects. Furthermore, the time allocated by 
the school limited the research to the core material 
taught. 

 

Conclusion  
 

The TPACK model assisted by Microsoft 
Mathematics is proven effective in enhancing the 
professional competence of Mathematics teachers in the 
PPG program, marked by an increase in test mastery 
from 50% (Cycle I) to 81.25% (Cycle II) and an 
improvement in teacher activity from 61.25% to 83.62%. 
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