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This study aimed to develop a book for writing research 

articles based on TPACK that were valid, practical, and 

effective in supporting Merdeka Belajar-Kampus Merdeka 

(MBKM) program. This book contains technology 

recommendations that can be used in writing scientific articles 

and tutorials on how to use them. This development research 

used the Plomp development model, which consists of three 

stages, namely the preliminary research phase (early research 

phase), the development or prototype development phase 

(development phase), and the assessment phase (assessment 

phase). The data of this study were collected through 

observation, interviews, questionnaires, and tests of writing 

scientific articles for undergraduate students. Several 

documents used were questionnaires, observation sheets, and 

validation sheets. The data were analyzed by using Likert 

Scale. The result showed that Scientific Writing Book based on 

TPACK had met the validity, practicality, and effectiveness 

requirement to support Merdeka Belajar-Kampus Merdeka 

(MBKM) program. 
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1. INTRODUCTION 

Merdeka Belajar-Kampus Merdeka (MBKM), or freedom to learn-independent campus, has eight 

learning activities. One form of these learning activities is research to build students' critical thinking 

(Nugroho & Ediyono, 2021; Rahman et al., 2021; Suhartono, 2021). For undergraduate students, basic 

skills in scientific writing are essential. The framework of scientific articles consists of structured abstracts 

(Almugbel et al., 2019; Bahadoran et al., 2020; Silva et al., 2020; Tullu, 2019), an introduction, 

methodology, research results, and conclusions  (Lazarides et al., 2020). Constraints faced by students 

when writing scientific articles are writing errors (Franco et al., 2021; Hasanuddin et al., 2019) which 

include common words (Jamilah, 2017), determining research topics (Adelia et al., 2018), difficulties in 

finding literature and empirical data (Aisiah & Firza, 2018), errors in writing paraphrased quotes/sites  

(Agathokleous, 2021; Chen, 2021; Hafiar et al., 2019) and difficulty in making appropriate references to 
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citations  (Goyal et al., 2020; Tang et al., 2021). In general, scientific writing is one of the learning activities 

which has several issues to deal with the student’s critical thinking to support this program in many ways. 

The problem described above can be overcome by teaching students to use technology(Magulod & 

Ramada, 2020; Yang et al., 2018). Utilizing this technology will improve students' technological abilities 

through the TPACK learning framework to support the MBKM program (Koehler & Mishra, 2009). The 

book that was developed contains recommendations along with tutorials on using applications that can 

be used to help students in writing scientific articles. The design of the book writing articles is organized 

as follows. 

Table 1. Draft Book Contents for Writing Articles 

 

Problems Faced by Students in Writing Scientific 

Articles 

Recommended Technology 

Difficulty in writing common words and typing errors. 

 

 

 

 

Difficulty in finding references related to research topics.  

 
Publish or Perish 

 
Google Scholar 

 

Difficulty in paraphrasing the quotations used. 

 

 

 

 

Difficulty in making citations and bibliography.  

 

 

 

 

This research aimed to develop a valid, practical, and effective scientific writing book based on 

TPACK to support the MBKM program. The urgency of this research was to support the MBKM program 

regulated in Permendikbud No. 3 of 2020 Article 15 Paragraph 1. One of them is in the form of research 

or learning activities. Coupled with 8 Indikator Kerja Utama (IKU) or key performance indicators, the 

results of lecturers' research were used by the community, in this case, lecturers' students. This research 

was also in line with Permendiknas No. 17 of 2010 concerning preventing and controlling plagiarism in 

universities. Based on this urgency, this research was critical to support the Minister of Education 

program, especially in the MBKM program. The relevance of this research was in line with the Asahan 

University research strategic plan for 2021-2025, which focuses on advancing innovative education 

following the era of digital society 5.0. 

Education and skill-promoting innovation play a crucial role. Higher education helps people 

develop their innovative skills, but there are still many important questions about the types of higher 

education teaching that can help people improve their innovative skills (Hoidn & Kärkkäinen, 2014). The 

impact of digital technologies on education has been minimal, despite the enormous potential of 

digitalization for fostering and enhancing learning (OECD, 2016). In addition, in advancing innovative 

education in accordance with the digital era, it must have encountered many problems. There are many 

obstacles students face when writing scientific articles, which ultimately makes the student's writing less 

qualified. The quality of scientific articles is determined from several aspects, namely grammatical writing 
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(Franco et al., 2021; Hasanuddin et al., 2019), which includes standard words (Jamilah, 2017), research 

topics (Adelia et al., 2018), literature and empirical data (Aisiah & Firza, 2018), paraphrased quotes 

(Agathokleous, 2021; Chen, 2021; Hafiar et al., 2019), and bibliography (Goyal et al., 2020). Researchers 

also usually face difficulties finding scientific articles relevant to their research interests (Tang et al., 2021). 

These problems can be overcome by teaching students to use technology. Learning by using technology 

in the form of applications or websites that are available for free or paid is very necessary. Technology-

based tools can help improve the quality of student articles and reduce the level of stress experienced by 

students when writing (Magulod et al., 2020; Yang et al., 2018). Thus, it is necessary to take the 

appropriate solution to overcome the students’ problem in writing scientific articles. 

One way to overcome students' difficulties in writing scientific articles is by using appropriate article 

writing books. The article writing book was based on Technological Pedagogical Content Knowledge 

(TPACK). The TPACK framework is a process by educators to integrate technology (Brantley-Dias & 

Ertmer, 2013; Koehler & Mishra, 2009). The TPACK concept includes knowing when, where, and how to 

use specific knowledge and strategies to guide students in properly using information and 

communication technology (Niess, 2011). TPACK has attracted the interest of researchers in educational 

technology worldwide who are interested in issues related to technology integration (Graham, 2011; 

Nelson et al., 2009).TPACK is a knowledge concept that effectively integrates technology into learning. 

The knowledge discussed includes 1) technical knowledge, namely knowledge about the operation of 

existing technologies; 2) managing students' knowledge in classroom learning and knowledge of teaching 

materials provided to students (Fajero et al., 2021). The essence of the TPACK framework is a complex 

interaction of three primary forms of knowledge: content, pedagogy, and technology (Koehler & Mishra, 

2009). This fact shows the need for technology in an educational environment and innovative solutions. 

Difficulties in writing and standard grammar can take advantage of technology, namely Google 

Documents. Writing and grammatical errors usually occur due to a lack of mastery of standard 

vocabulary, Indonesian Spelling (EBI), errors in word formation, and errors in typing. It can be avoided 

by using technology, namely Google Documents (Raharjana, 2017). This tool provides easy-to-use tools 

to help check and improve your writing and grammar in Indonesian. Based on the study's results, it was 

found that most students showed a positive attitude toward using the online writing system of Google 

document device (Lin & Yang, 2013). Google document not only makes it easier to check writing and 

grammar but also can make it easier to type using a voice which supports pedagogical practice (Alharbi, 

2020). In another study, the technology that can be used to write citations and bibliography automatically 

is by using the Mendeley (Hudriati et al., 2018; Khairina et al., 2020; Pramiastuti et al., 2020) application, 

Zotero, Endnote (Nuraini, 2020), or the insert citation menu available in Microsoft Word. Many videos 

on YouTube, Instagram, and TikTok cover tutorials on how to install the app and how to use it. A lot of 

research and dedication has been done so that students use the Mendeley, Zotero, and Endnote 

applications (Faisal et al., 2020; Fuada, 2021; Ngibad, 2020). Thus, this technology functioned as a source 

of information in improving the students’ writing quality. 

According to the Ministry of Education and Culture regulations in producing scientific work, in 

article 2 paragraph 1, academics are required to uphold the value of Academic Integrity in producing 

scientific work, namely by avoiding things that are violated such as plagiarism (Depdiknas, 2021). When 

students find relevant articles as references, students must paraphrase the quote (Shang, 2019). One way 

to avoid plagiarism is by paraphrasing a quote from the quoted article. Currently, there are many paid 

and free online paraphrasing technologies. These technologies are Smoodin, Spinner id, paraphrasing 

tools, Quillbot, and others. However, the available technology must be checked for logic because the 

paraphrasing results of the technology sometimes still find ambiguous sentences that require users to be 

more careful when using them. The paraphrasing method is a process of recognizing, generating or 

extracting phrases and sentences in different languages, longer or shorter, by conveying almost the same 

information (Androutsopoulos & Malakasiotis, 2010; Siddique et al., 2020). All of these applications 

require reading comprehension to improve students' paraphrasing skills (Hagaman et al., 2010). By 

combining paraphrasing technology and reading comprehension skills, students can avoid plagiarism. 
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In recent years, interest in the topic of TPACK has increased. Related to the topic of this research, 

several previous researchers have an interest in this topic. The first topic was about the development of 

teaching material for writing by using TPACK, the result of this research showed that TPACK approach 

material was needed. It makes it easier for the students to construct coherent paragraphs by providing 

clear instructions, and it introduces technology to the teaching-learning process of paragraph writing class 

(Farikah, 2021). The second research was conducted by Oakley, this research reported on an investigation 

of pre-service teachers’ views on creating digital storybooks for use in early childhood classrooms, and 

how this activity helped them develop TPACK for teaching literacy. The result indicated that it was useful 

to develop their TPACK in the early years (Oakley, 2020). Another research was proposed by Adipat. In 

his study the result showed that Technology-Enhanced Content and Language-Integrated Learning (T-

CLIL) instruction enhances the TPACK of preservice teachers as indicated by the consistent increase in 

the mean scores for all seven TPACK elements (Adipat, 2021). In addition, developing an interactive 

electronic book based on TPACK to increase creative thinking skills was conducted (Siregar et al., 2021). 

The result of the data analysis of this e-book has met the requirements of validity, practicality, and 

effectiveness. Thus, there was a significant improvement in the students’ critical thinking. 

Based on the results of previous research, no one has combined technology that can help students 

write articles in book form. So researchers were interested in conducting this research to assist students 

in writing scientific articles by developing scientific writing books based on TPACK with functions and 

tutorials for its use. This research was also a form of support for the freedom to learn-independent campus 

program which is regulated in Permendikbud No. 3 of 2020 Article 15 Paragraph 1, one of which is a form 

of research/research learning activities. 

2. METHODS  

This research was a development to produce a valid, practical, and effective TPACK-based article-

writing book to support the MBKM or freedom to a learn-independent campus program. This research is 

said to be research and development because this research produces a product. The product produced in 

this research is in the form of an article writing book. The resulting book was also validated and tested, 

so this research resulted in a book suitable for use in the learning process of writing scientific articles. This 

development research uses the Plomp development model (Plomp, 2013), which consists of three stages, 

namely the preliminary research phase (initial research phase), the development or prototyping phase 

(development phase), assessment phase (assessment phase). The Plomp model was chosen because this 

development model is seen as more flexible, relatively simple, and practical. The data of this study were 

collected through observation, interviews, questionnaires, and tests of writing scientific articles for 

undergraduate students. Observation sheets were used to see students' activeness in constructing their 

knowledge, understanding lessons, communicating the results of their thoughts, and being active in 

reflective thinking. In addition, the interview used was unstructured. The interviews were used to analyze 

student characters using interview guide sheets with lecturers and students. It focused on the students' 

views of the learning process, understanding of the material, opinions about variations in learning models 

and resources, and opinions of students about learning technology. Interviews were also held for lecturers 

to see the lecturer's opinion about the learning process in class, the curriculum used, the presentation of 

teaching concepts and materials, the character of students, the teaching materials used, and the 

technology needed by students.  

The instruments used were scientific writing book materials, media validation sheets, lesson plan 

validation sheets, and lecturer and students' response sheets. Furthermore, the assessment indicators for 

the proficiency test for writing scientific articles were adapted from Fauziya because her research was in 

line with the objectives of this study (Fauziya, 2020).  For details information, it can be shown in the 

following table. 
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Table 2. Research Instruments 

Variables Data Sources Methods Research Instruments 

Lesson Plan (RPS) Material expert Questionnaire Validation sheets 

Scientific Writing Book 

based on TPACK 

Media expert, material 

expert, practitioner 
Questionnaire Validation sheets 

Students’ writing 

scientific articles 

Undergraduate 

students 
Test Pre-test and Post-test 

 

From the table above, the data analysis consists of two. They were qualitative and quantitative. 

Qualitative data was obtained from observations, interviews, and suggestions from experts and 

practitioners after using scientific writing books based on TPACK. Then this data was analyzed 

descriptively (Foley et al., 2021). While quantitative data was obtained from the validation results by 

media experts and material experts, the results of the response of lecturers and students to scientific 

writing books were based on TPACK and the proficiency test for writing scientific articles. The research 

subjects consisted of second-semester students taking Indonesian language courses, and those selected 

were the Informatics Engineering study program as the control class and the Mathematics Education 

study program as the experimental class. The research subjects were selected by purposive sampling, 

meaning that the sample was selected with certain criteria. The criteria used in selecting the sample as 

research subjects are as follows. First, at Asahan University, Indonesian language courses are regulated, 

for the first-semester Indonesian language courses are applied to the Faculty of Economics and Law. 

Whereas for the second semester, it is applied to the Faculty of Engineering, Agriculture, and FKIP. 

Second, students are open to learning innovations. Third, the number of students consists of 25-30 people. 

Three aspects determine the success of this research; validity, practicality, and effectiveness. The 

validity of the scientific book, lesson plan, and teacher and student response questionnaire was analysed 

with some steps. The first was validity data analysis techniques using scores obtained based on Likert 

Scale with five scales; excellent (5), good(4), middle (3) Average (2), and poor (1). The indicator of validity, 

practicality, and effectiveness assessment of learning outcomes used was modified from Riduwan 

(Riduwan, 2007). In addition, the practicality test also analyzes the questionnaire that lecturers and 

students have filled in. The collected practicality data is then tabulated. Thus, it was calculated the average 

score of the total fill of the instrument using the formula x = 
𝜮𝒙

𝑵
  . For more details, the procedure for this 

research can be seen in the following figure: 
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Figure 1. Plomp Model Development Chart 

3. FINDINGS AND DISCUSSION 

3.1. Findings 

Developing a book in writing scientific articles based on TPACK to support Merdeka Belajar-

Kampus Merdeka (MBKM) program using the Plomp development model, namely the initial research 

phase, development phase, and assessment phase.  

The initial research phase analyzed the student's condition, curriculum, and equipment. This 

phase was a product pre-planning stage in the form of a book writing scientific articles based on TPACK 

to support the Merdeka Belajar-Kampus Merdeka program. Needs analysis begins with identifying the 

condition of students in writing scientific articles, curriculum, and learning tools used by lecturers 

using interview instruments. Based on the analysis, it was found that lecturers teaching writing 

scientific articles only directed students to dissect articles in accredited journals and read article 

templates in journals. 

At the development stage, books were designed and compiled, and formative assessments were 

carried out by experts with the aim that the draft 1 book that has been compiled is valid or not based 

on the assessment of experts. This book was structured and referred to steps based on TPACK. Experts 

carry out a formative assessment to see the contents of draft 1. Expert assessment is an activity to 

validate the book before it is tested. The trials were carried out on material and media experts. This 

evaluation stage is carried out to assess the results of implementing teaching materials in the form of 

textbooks. It is also necessary for improvement and determining the developed book. Furthermore, 

validation was carried out by giving books and validation sheets to two lecturers of Language 
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Education at Padang State University and one lecturer of Indonesian Language and Literature 

Education at the University of Peradaban. Based on the validation results from the experts, the 

following results were obtained: 

Table 3. Quantitative Data of Material Expert Validation 

No Indicators 
Eligibility 

Percentage (%) 
Category Conclusion 

1. Scientific articles writing 82.4 Very Valid Very Eligible 

2. Mendeley 94.2 Very Valid Very Eligible 

3. Quillbot 86.8 Very Valid Very Eligible 

4. Google Doc 95.2 Very Valid Very Eligible 

5. Publish or Perish 92.7 Very Valid Very Eligible 

6. Google Scholar 87.5 Very Valid Very Eligible 

 Average Score 90.15  Very valid and decent 

with a little revision 

according to suggestions 

Based on Table 3, it is known that the book on writing scientific articles is in the "very valid" 

category. It means that the book writing scientific articles, which is the initial product, is suitable for 

trials after improvements have been made based on suggestions and input from experts in Indonesian 

language education and practitioners as a lecturer in Indonesia. Qualitative data from material experts 

will be shown in Table 4 as follows. 

 
Table 4. Qualitative Data of Material Expert Validation  

Validator Criticism/Suggestions 

Material 

Expert 

1. It is necessary to simplify the design table for the combination of TPACK, 5E 

learning cycle, and PBL to make it easy to understand. 

2. Add a table of critical thinking stages to be achieved. 

3. There need to be indicators in performance, attitude, and achievement 

assessment. 

Table 4 shows the validation results from material experts who stated that the recommendation 

book for writing scientific articles for students was feasible. These results are obtained from the 

percentage of eligibility by material experts as a whole of 90.15%. Obtaining the eligibility percentage 

shows that the book writing articles is feasible with little revision and advice from material experts. 

Furthermore, after getting the eligible percentage of material validation, the media expert was 

validated. The presentation of quantitative data related to the results of the media expert's validation 

and suggestions will be shown in Table 5. 

Table 5. Presentation of Quantitative Data from Media Expert Validation Results 

No Indicators 
Eligibility 

Percentage (%) 
Category Conclusion 

1. Book Cover Design 92.3 Very Valid Very Eligible 

2. Book content layout design 86 Very Valid Very Eligible 

3. Writing Rules 85.7 Very Valid Very Eligible 

4. Language Eligibility 93 Very Valid Very Eligible 

5. Serving Eligibility 88 Very Valid Very Eligible 

 Average amount 89 Very Valid Very valid and decent with a 

little revision 
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Table 6. Qualitative Data of Media Expert Validation Results 

Validator Criticism/Suggestions 

Media Expert 1. The colours and images are unclear, so the image is not legible. 

2. Need to pay attention to the layout to make it more attractive. 

Table 5 shows that the percentage results of each assessment indicator by media experts are in the 

very valid and feasible category, with a feasibility percentage of 89%. Obtaining the feasibility score 

shows that the book writing scientific articles is feasible even with little revision, according to the 

suggestions presented in Table 6. It refers to the appearance of the book layout design, and the 

suggestions are constructive so that the book is feasible when used later. 

Then, at the assessment stage, a trial was conducted. There were two trials conducted, namely Trial 

I and Trial II. Trial I was conducted on a limited basis with a few students. Meanwhile, Trial II was 

carried out to study scientific articles. The trial in this study tested the recommendation book for writing 

scientific articles for first-semester students developed at the development stage. After validating the 

media, individual trials were carried out so that the book was appropriate to use or not. This trial was 

carried out after obtaining the percentage value of eligibility from media experts. At this stage, 20 

Indonesian language study program students participated. The results of individual trials by students 

are shown in Table 7. 

Table 7. Individual Trial Results from Students 

No. Indicator 
Eligibility 

Percentage (%) 
Category Conclusion 

1. Convenience 82.3 Very Valid Very Eligible 

2. attractiveness 87.1 Very Valid Very Eligible 

3. understanding 83.4 Very Valid Very Eligible 

4. Renewal 89.5 Very Valid Very Eligible 

 Average amount 85.57 Very Valid Very valid and decent with a 

little revision 

 

Table 8. Qualitative Data from Individual Trials Results by Students 

Validator Criticism/Suggestions/Comments 

Individual test 1. More attention needs to the writing section in this book because there are 

still some typos in words. 

2. The book's content is good. It is suitable for students to increase their 

understanding of technology that can be used in compiling scientific works, 

especially the thesis. 

3. Some pictures in this book are difficult to see. It would be nice to be enlarged 

and clarified again. 

 4. The appearance of the book is attractive, and the material is easy to 

understand 

Table 8 shows that students ' assessments of books on writing scientific papers are in the very valid 

and appropriate category to use. The results of individual trials by students stated that the 

recommendation book for writing scientific articles was considered attractive in terms of appearance; 

Instructions for using the book are clear and easy to understand in writing scientific articles. However, 

some inputs become the basis for revision before Trial II. In Trial II in this scientific article writing book, 

there were several suggestions; namely, the writing system in the book should be paid more attention 

to in the future. Furthermore, to determine the effectiveness of this book, it is necessary to determine 

the N-Gain score. 
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Table 8. Achievement of Writing Scientific Skills based on the N-gain score 

N-Gain Category 
Number of 

students 
Percentage 

Average of 

gain 

g > 0,7 High 35 64% 

0,74 
0,3 ≤ g ≤ 0,7 Moderate 18 33% 

g < 0,3 Low 2 3% 

Total  55 100% 

Table 8 showed 35,38,and 2 students in the high, moderate, and low categories with an average N-

gain score was 0,74 (high category). It can be concluded that draft III has met the requirements for 

effectiveness. 

3.2. Discussion  

a. Product Validity 

Based on the results of expert validation with various improvements, it can be seen that the 

technology recommendation book for writing scientific articles has reached the "very valid" category. 

The results of validation data from material experts, media experts, and individual trials conducted by 

students show that this book was very valid and feasible, with an average percentage of 88.24% 

eligibility. The data description showed that based on the validation of 2 experts and 1 practitioner, the 

technology recommendation book for writing scientific articles produced was feasible to be used for 

field trials. This is in line with previous research on the final version of the EFL-TPACK questionnaire. 

Therefore, consisting of 36 items after final checking for the validity, consistency, and reliability of the 

final EFL-TPACK questionnaire indicates that it was a valid and reliable tool to use (Bostancıoğlu & 

Handley, 2018). On the other hand, These different points of view emerge from prospective teachers to 

perceive TCK items as independent from the pedagogical and educational context. However, it is 

important to note that only two of the last TCK items have clear loadings, with the third item showing 

weaker loadings. Perhaps foreign language teacher candidates still struggle to regard TCK as a separate 

and distinct factor despite researchers' efforts to increase the construct's clarity (Baser et al., 2015). 

b. Product Practicality 

Based on the test results on the material for writing scientific articles in class, it was found that 

the technology recommendation books for writing scientific articles had reached the "practical" 

category. It can be seen from the lecturers' assessment results, observations of the implementation of 

learning, and student assessments. The data description shows that the technology recommendation 

book for writing scientific articles works well in learning activities. Thus, the practical aspect has been 

met, this is supported by another researcher based on their research, they found that the responses of 

prospective teachers and lecturers to electronic books are in the very practical category with the score 

of 93,1% and 94,3%, respectively (Siregar et al., 2021). In similar with previous research by Baihaqi, the 

result indicated that created electronic book satisfies eligibility requirements (expert validation) and 

was useful in the 21st century (learning feasibility). The preparation of materials based on CoRe, which 

illustrates the fundamental idea of thermodynamic laws, the presentation of HOTS, and this e-progress 

book's in the advancement of science and technology in education under the banner of TPACK were 

some of its strong points. PCK is used to understand the interaction of teachers' knowledge and 

practices and knowledge for planning to teach a particular topic to improve student outcomes in a 

particular way, for a particular purpose, and for a particular student. Core was used to conceptualize 

PCK in this way (Baihaqi et al., 2022). 
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c. Product Effectiveness 

The results of trials on learning to write scientific articles in a class show that the technology 

recommendation books for writing scientific articles have met the "effective" criteria. This can be seen 

from the competency test and technology recommendation questionnaire for writing scientific articles. 

Based on the competency test results, it can be concluded that the technology recommendation book 

for writing scientific articles was declared "effective" with the achievement of classical learning mastery 

reaching 90.15%. Based on student assessment questionnaires on this book for writing scientific articles, 

it can be concluded that developing a scientific article book based on TPACK was declared "effective" 

with achievement in the high category reaching 85.57%. The data description showed that this book 

could be used as an alternative book for writing student scientific articles in Indonesian language 

courses or courses requiring scientific article output. This research is in line with the results of research 

conducted by Darkwa and Agyei where the study reveals the essence of teacher TPACK for effective 

integration of technology in teaching. This highlight is a clear indication that teacher TPACK is a 

requirement for the effective use of ICT in teaching and that in preparing teachers to teach with 

technology, the framework has the potential to develop teacher experience and the set of competencies 

they need to integrate technology successfully in their educational practice (Darkwa & Agyei, 2021). 

4. CONCLUSION  

This research showed that the development of technology recommendation books for writing 

scientific articles reinforces previous research that other researchers have carried out that using TPACK 

learning can increase student interest in writing. Based on the data above, it can be concluded that the 

development of a scientific writing book based on TPACK to support Merdeka Belajar – Kampus 

Merdeka has been met for validity, practicality, and effectiveness. Thus, this book was suitable to use 

in learning activities on the material of writing scientific articles. The results also provide further 

support for approaches to Indonesian language teacher education that attempt to integrate technology 

in teaching scientific writing rather than introduce them separately and highlight how emerging and 

established technologies can be employed to provide opportunities for communication that are known 

to make students easier in writing to convey their research to society or scholar. 
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