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Abstract: Student worksheet made by prospective mathematics teachers many have not integrated TPACK. 

By mastering the understanding of TPACK, teachers can create interesting, innovative and quality learning. 

This study aims to describe the ability of prospective mathematics teachers in compiling the TPACK 

integrated student worksheet in terms of the feasibility of content, language, presentation, and graphics. This 

type of research is a quantitative descriptive research with the research sample being Mathematics Education 

students who are taking Micro Teaching courses, namely classes 6B3 and 6E2 totaling 14 people. The 

sampling technique was carried out by purposive sampling technique. The data of this study was obtained 

from the results of the observation of the TPACK integrated student worksheet compiled by prospective 

mathematics teachers. The data obtained was analyzed by descriptive analysis techniques. Based on the 

results of the research, the ability of prospective mathematics teachers in compiling the TPACK integrated 

student worksheet aspect in the aspect of content eligibility was obtained a percentage of 86% with a high 

category, the language aspect was obtained a percentage of 92% with a high category, the presentation aspect 

was obtained a percentage of 85% with a high category and the graphic aspect was obtained a percentage of 

84% with a medium category. Overall, it can be concluded that the ability of prospective mathematics 

teachers in compiling the TPACK integrated student worksheet has a high category with a percentage of 

86.75%. 
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INTRODUCTION 

The 21st century is very synonymous with the era of digitalization which affects the 

field of education, both in learning activities, the use of teaching modules, learning methods, 

evaluation media, learning approaches and learning media can be facilitated with the help of 

technology. This requires students as prospective teachers to be able to adapt to technological 

developments, especially the use of technology in the learning process (Wistiawati et al., 

2020). Therefore, it is necessary for the role of lecturers to train and guide prospective 

teachers in developing the ability to use technology in learning.  

One example of the implementation of digital technology in learning is by using a 

learning tool in the form of a Student Worksheet (LKPD). According to (Lestari et al., 2023), 

the student worksheet is a sheet that contains tasks that must be done by students in the 

learning process, containing instructions or steps in completing tasks in accordance with basic 

competencies, learning objectives and indicators of achievement of learning outcomes that 

must be achieved. The use of student worksheet in learning is very important because it can 

optimize the active role of students in the learning process, can help teachers in delivering 

teaching materials, can help teachers in managing classes so that learning becomes more 

meaningful and can optimize student learning outcomes (Kristianingsih et al., 2022).   

Based on the results of the latest research on the role of learning technology, it is known 

that 21st century learning can occur successfully if it is supported by skills in utilizing 

technology, the ability to master the material and use the right learning strategies. Based on 

(Said's, 2023) research, the use of appropriate and well-integrated learning technology can 

help improve the quality of learning, increase learning effectiveness, and encourage active 

student involvement. Therefore, in the implementation of learning activities, it is necessary to 
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have a synergy between technology, material, and pedagogic knowledge that is integrated 

with each other to support the teaching and learning process or better known as technological, 

pedagogical, and content knowledge (TPACK).  

TPACK is a form of knowledge that is interconnected, namely between content, 

pedagogic and technological (Mishra & Koehler, 2006). TPACK directs teachers not only to 

master pedagogic knowledge and content, but also to be able to integrate technology into 

learning (Aminah et al., 2020). With the ability of TPACK, teachers can create interesting, 

innovative and quality learning so that students become more enthusiastic about learning 

(Murtiyasa & Atikah, 2021). Based on the results of initial observations made in the Micro 

Teaching course, it was found that the student worksheet made by prospective students of 

Mathematics Education FKIP University of Mataram still did not apply the TPACK concept 

in it. This was strengthened by interview activities about the basic knowledge of TPACK 

students who are prospective teachers, the majority of whom have still never heard of the term 

TPACK. Of the 7 speakers, only 2 had heard of the term TPACK. Then in the knowledge of 

TPACK components, only 1 student knows the components of TPACK. Then in terms of 

compiling the TPACK integrated student worksheet, all students as resource persons have still 

never compiled the TPACK integrated student worksheet. According to (Turmuzi & 

Kurniawan, 2021), to be able to integrate technology into learning, a teacher or prospective 

teacher must have technological pedagogical and content knowledge (TPACK) skills.  

The results of this observation are strengthened by the research of (Turmuzi & 

Kurniawan, 2021) showing that the overall TPACK ability of students has an average score of 

3.89 (Scale 1-5) which is categorized as moderate. In addition, based on research by 

Zulhazlinda et al., (2023) shows that there is a positive and significant influence between the 

understanding of TPACK on the readiness to become a professional teacher in students of the 

PTN Economics Study Program in Central Java. This shows that the higher the understanding 

of TPACK by prospective teacher students, the higher their readiness to become professional 

economics teachers. 

In contrast to previous studies that emphasized more on the relationship between 

TPACK understanding and teaching readiness, this study prioritizes the application of 

TPACK in the context of practical learning design. This research focuses on the ability of 

prospective mathematics teachers to prepare student worksheet that utilizes technology 

appropriately to support the teaching and learning process. Therefore, it is necessary to 

conduct an analysis of  the ability of prospective teachers  of Mathematics Education FKIP 

University of Mataram in compiling the TPACK integrated student worksheet. This study 

aims to determine the ability of prospective mathematics teachers in compiling the TPACK 

integrated student worksheet. 

 

METHODS  

This study uses a quantitative descriptive research method. This research was conducted 

in  the Micro Teaching  course of the Mathematics Education Study Program with a research 

sample, namely classes 6B3 and 6E2 totaling 14 people. The sampling technique was carried 

out by purposive sampling technique. The data of this study was obtained from the results of 

the observation of the TPACK integrated student worksheet compiled by prospective 

mathematics teachers. The data obtained was analyzed by descriptive analysis techniques.  

Based on the observation results, the data analysis procedure can be carried out using 

the Likert scale according to Table 1, namely: 
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Table 1. Guidelines for Scoring Research Instruments 

Score Category 

4 Excellent 

3 Good 

2 Less 

1 Very Less 

The formula used to convert the score obtained into a percentage form is: 

𝑃 =
𝑓

𝑁
× 100% .........................................................(1) 

The data obtained are then changed in the score interpretation category as follows. 

Table 2. TPACK Integrated Student Worksheet Preparation Ability Level Category 

Category Percentage 

High 85% ≤ x ≤ 100% 

Medium 70% ≤ x < 85% 

Low 0% ≤ x < 70% 

 

RESULTS AND DISCUSSION 

The assessment of the ability of prospective teachers in compiling the TPACK 

integrated student worksheet was carried out to 14 students of the Mathematics Education 

Study Program of FKIP University of Mataram who are taking the Micro Teaching course. 

Based on the results of the assessment that has been carried out using the observation sheet, 

the distribution of data on the level of ability of prospective teachers in compiling the TPACK 

integrated student worksheet is obtained in the following Table 3. 

Table 3. Distribution Data on the Ability Level of Prospective Teachers in Compiling the 

TPACK Integrated Student Worksheet 

Category 

Number of Teacher Candidates 

Content 

Eligibility 
Linguistics Presentation Graphics Overall 

High 12 11 9 7 12 

Medium - 3 5 7 2 

Low 2 - - - - 

 

Based on Table 3, the ability of prospective teachers to prepare the TPACK integrated 

student worksheet was obtained by 12 people with a high category and 2 people with a 

medium category. The eligibility aspect of content was obtained by 12 people with a high 

category and 2 people with a low category. The linguistic aspect was obtained by 11 people 

with a high category and 3 people with a medium category. The aspect of presentation was 

obtained by 9 people with a high category and 5 people with a medium category. The graphic 

aspect was obtained by 7 people with a high category and 7 people with a medium category. 

In more detail, the assessment of the ability of prospective mathematics teachers in 

compiling the TPACK integrated student worksheet can be seen from the ability in each 

aspect, namely the eligibility of the content, the linguistic aspect, the presentation aspect and 

the graphic aspect. First, the eligibility aspect of content. Based on the results of the data 

analysis that has been carried out, the level of ability of prospective teachers in compiling the 

TPACK integrated student worksheet in terms of content eligibility is as follows. 
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Table 4. Data on the Results of Observation of the Ability of Teacher Candidates in 

Compiling the TPACK Integrated Student Worksheet Aspects of Content  

Eligibility 

No Statement Average Percentage Category 

1 The presentation of material can support 

the achievement of Learning Outcomes 
3,71 93% High 

2 Presentation of accurate material sourced 

from books, journals, and various other 

learning resources. 

2,93 73% Medium 

3 Presentation of material in a structured 

and sequential manner that can help 

students in finding a concept 

3,93 98% High 

4 Loading the syntax of the learning model 

used 
2,86 71% Medium 

5 Contains contextual problems that can 

help students find a concept according to 

the learning material 

3,43 86% High 

6 Contains the types of activities in it to 

develop students' understanding 
3,64 91% High 

7 Using technology (props/media/software) 

in delivering material or solving a 

problem 

3,00 75% Medium 

8 The technology used is easy to operate 3,57 89% High 

9 The technology used has an appeal for 

students 
3,57 89% High 

10 The technology used can encourage active 

student engagement 
3,57 89% High 

 Average 3,42 86% High 

 

Based on Table 4, the ability of prospective teachers to prepare the TPACK integrated 

student worksheet in terms of content eligibility has a high category with a percentage of 

86%. This is in line with the research of (Sridana et al., 2024) that the ability of prospective 

teachers to prepare the TPACK integrated student worksheet in terms of content eligibility is 

in the high category with a percentage of 85%. The highest percentage is found in the 

statement of presenting the material in a structured and sequential manner which can help 

students in finding a concept of 93% with a high category. According to (Afina et al., 2024), 

the presentation of material in a structured and sequential manner can help students 

understand the learning flow better. While the lowest percentage is found in the statement 

containing the syntax of the learning model used, which is 71% with the medium category. 

Based on the data analysis carried out, it shows that the average prospective teacher is quite 

capable in presenting material in the student worksheet in accordance with the syntax of the 

learning model used. 

Second, the linguistic aspect. Based on the results of the data analysis that has been 

carried out, the level of ability of prospective teachers in compiling the TPACK integrated 

student worksheet language aspects is obtained as follows. 
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Table 5. Data on the Observation Results of the Ability of Teacher Candidates in 

Compiling the TPACK Integrated Student Worksheet Language Aspects 

No Statement Average Percentage Category 

1 Spelling in accordance with 

Indonesian rules 
3,71 93% High 

2 Using standard terms 2,93 73% Medium 

3 The sentences used do not contain 

double meanings 
3,93 98% High 

4 Use easy-to-understand language 2,86 71% Medium 

 Average 3,42 86% High 

 

Based on Table 5, the ability of prospective teachers to prepare the TPACK integrated 

student worksheet in the language aspect has a high category with a percentage of 92%. 

According to (Laili & Kuntjoro, 2021), student worksheet is said to be good and correct if it 

meets the requirements related to sentence structure, use of language, vocabulary, level of 

difficulty, and clarity of the sentences used so that it makes it easier for students to understand 

the content of. student worksheet The highest percentage is found in the statement that the 

sentence used does not contain a double meaning of 96% with a high category. The use of 

sentences that do not contain double meanings in the student worksheet aims to prevent 

students from experiencing confusion with each sentence used and for students to understand 

sentences properly and correctly (Solikhah & Novita, 2020). While the lowest percentage is 

found in spelling statements in accordance with Indonesian rules, which is 86% with a high 

category. Based on the data analysis carried out, it shows that the average prospective teacher 

is able to pay attention to typing word by word to be in accordance with the rules of the 

Indonesian language. Writing sentences in student worksheet must use the correct vocabulary 

and in accordance with good and correct Indonesian rules (Harfian & Fadillah, 2022). 

Third, the aspect of presentation. Based on the results of the data analysis that has been 

carried out, the level of ability of prospective teachers in compiling the TPACK integrated 

student worksheet is obtained in the following aspects of presentation. 

Table 6. Data on the Results of Observation of the Ability of Prospective Teachers in 

Compiling the TPACK Integrated Student Worksheet Presentation Aspects 

No Statement Average Percentage Category 

1 Student worksheet interesting 3,29 82% Medium 

2 Loading instructions for using student 

worksheet 
3.71 93% High 

3 Presenting time allocation in working on 

student worksheet 
3,79 95% Medium 

4 Presenting the conclusion drawing section 2,64 66% Low 

5 The instructions provided are clear 3,50 88% High 

 Average 3.39 85% High 

 

Based on Table 6, the ability of prospective teachers in compiling the TPACK 

integrated student worksheet in the aspect of presentation has a high category with a 

percentage of 85%. This is in line with the research of (Sridana et al., 2024), that the ability of 

prospective teachers to prepare the TPACK integrated student worksheet in the aspect of 

presentation is in the high category. The highest percentage is found in the statement 

presenting the time allocation in working on the student worksheet of 95% with a high 

category. Based on the data analysis carried out, it shows that the average prospective teacher 
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is able to present the time allocation for student worksheet work. When explored through 

interviews, the average of the respondents mentioned the time allocation on the elements of 

student worksheet. While the lowest percentage is found in the statement presenting the 

conclusion drawing part, which is 66% with a low category. Based on the data analysis 

carried out, it shows that the average prospective teacher is quite capable in presenting the 

conclusion drawing part in the student worksheet. Although there are still some prospective 

teachers who do not present the conclusion drawing part. 

Fourth, the aspect of grind. Based on the results of the data analysis that has been 

carried out, the level of ability of prospective teachers in compiling the TPACK integrated 

student worksheet graphic aspects is obtained as follows. 

Table 7. Data on the Results of Observation of the Ability of Prospective Teachers in 

Compiling the TPACK Integrated Student Worksheet Graphics Aspects 

No Statement Average Percentage Category 

1 The cover design is attractive and in 

accordance with the contents of the 

student worksheet 

2,86 71% Medium 

2 Suitability of the color degradation used 3,57 89% High 

3 The use of fonts (types and sizes) makes 

it easier for readers to understand the 

content of the student worksheet 

3,07 77% Medium 

4 Text and image layout compatibility 3,36 84% Medium 

5 The pictures used are interesting 3,50 88% High 

 Average 3.37 84% Medium 

 

Based on Table 7, the ability of prospective teachers to compile the integrated student 

worksheet of TPACK graphics has a medium category with a percentage of 84%. According 

to the National Education Standards Agency (BSNP, 2012), student worksheet is said to be 

good from the graphic aspect if the student worksheet contains display design, colors, covers, 

center of view, composition, harmonious layout, illustrations used to make it easier to 

understand, and the typography used can attract students' interest. The highest percentage is 

found in the student worksheet print quality statement of good and color at 96% with the high 

category. This means that prospective teachers are able to pay attention to the print quality of 

the student worksheet made, whether it is colored and clearly visible or not.  Meanwhile, the 

lowest percentage is found in the statement of attractive cover design and in accordance with 

the content of the student worksheet, which is 71% with the medium category. Based on the 

data analysis carried out, it shows that the average prospective teacher is quite capable in 

making a cover design that is in accordance with the material presented. 

Overall, based on the results of the data analysis that has been carried out regarding the 

ability of prospective mathematics teachers in compiling the TPACK integrated student 

worksheet seen from the aspects of content eligibility, linguistic aspects, presentation aspects, 

and graphic aspects, a recapitulation of the data presented in Figure 1 is obtained.  
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Figure 1. Ability of Prospective Teachers in Compiling TPACK Integrated Student 

Worksheet 

Based on Figure 1, obtained the ability of prospective teachers of Mathematics 

Education FKIP University of Mataram in compiling the TPACK integrated student 

worksheet percentage is 86.75% with a high category. This is in line with the research of 

(Nisa & Faroh, 2021) showing that students' ability to compile learning tools is very good. 

According to Aini et al., (2022) the use of student worksheet based on the TPACK framework 

in learning has an effect on students' problem-solving skills. Meanwhile, according to 

(Nurjanah et al., 2022) the use of TPACK-based student worksheet can increase students' 

learning activities and help students understand the learning material. The ability of 

prospective teachers of Mathematics Education FKIP University of Mataram in compiling the 

TPACK integrated student worksheet aspect of content feasibility obtained a percentage of 

86% with the high category, the linguistic aspect obtained a percentage of 92% with the high 

category, the presentation aspect with a percentage of 85% with the high category, and the 

graphic aspect with a percentage of 84% with the medium category. 

CONCLUSION  

The ability of prospective teachers of Mathematics Education FKIP Mataram University 

in compiling the TPACK integrated student worksheet has a high category with a percentage 

of 86.75%. The ability of prospective teachers of Mathematics Education FKIP University of 

Mataram in compiling the TPACK integrated student worksheet aspect of content eligibility 

obtained a percentage of 86% with a high category, the language aspect obtained a percentage 

of 92% with a high category, the presentation aspect obtained a percentage of 85% with a 

high category and the graphic aspect obtained a percentage of 84% with a medium category. 

It is hoped that future researchers will increase the research sample, because with a large 

sample it allows researchers to get more accurate results. For example, by comparing the 

abilities of prospective teachers from various educational study programs (for example, 

Chemistry Education, Biology Education, and Physics Education). 
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