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ABSTRAK 
Permasalahan dalam penelitian ini didasari oleh kurangnya keterampilan bertanya mahasiswa calon 
guru. Mahasiswa calon guru cenderung belum memiliki pengetahuan dan keterampilan yang 
komprehensif dalam mengajukan pertanyaan yang efektif. Hal ini dapat diketahui dari 
kecenderungan mahasiswa dalam mengajukan pertanyaan tertutup, yang mengindikasikan 
rendahnya kualitas keterampilan bertanya. Oleh karena itu, perlu dikembangkan suatu e-modul 
interaktif yang terintegrasi dengan kegiatan journal writing untuk meningkatkan keterampilan 
bertanya mahasiswa. Penelitian ini bertujuan untuk mengembangkan e-modul interaktif berbasis 
journal writing  untuk meningkatkan kualitas keterampilan bertanya mahasiswa serta mengetahui 
kualitas dari e-modul tersebut dengan mempertimbangkan tiga aspek yaitu kevalidan, kepraktisan, dan 
keefektifan.  Jenis penelitian ini adalah Research and Development (R & D) dengan menggunakan model 
4D (Define, Design, Develop, Dessiminate).  Adapun rata-rata skor  kevalidan dari dua ahli materi 
dan dua ahli media secara berturut-turut ialah 4,78  dan  4,65  yang termasuk kategori sangat baik. 
Selanjutnya, kepraktisan dan keefektifan e-modul berdasarkan hasil angket respons mahasiswa 
secara berturut-turut memiliki rata-rata 84% (praktis) dan 85% (sangat efektif).  Hasil dari 
ketrampilan bertanya menunjukkan adanya peningkatan jumlah pertanyaan terbuka yang 
diajukan oleh mahasiswa seiring dengan semakin berkurangnya jumlah pertanyaan tertutup 
yang diajukan oleh mahasiswa. Dengan demikian, e-modul interaktif berbasis journal writing telah 
memenuhi kriteria valid, praktis, dan efektif  untuk digunakan dalam kegiatan pembelajaran 
Telaah Matematika SMP pada konten bilangan dan himpunan  dan dapat meningkatkan 
keterampilan bertanya mahasiswa. 
Kata kunci:  E-Modul, Journal Writing, Keterampilan Bertanya.   

 
ABSTRACT 
This research was driven by the lack of questioning skills among pre-service teachers. Pre-service 
teachers tend to lack comprehensive knowledge and skills in asking effective questions. This can 
be seen from their tendency to ask closed-ended questions, indicating a low quality of questioning 
skills. Therefore, it is necessary to develop an interactive e-module integrated with journal-
writing activities to improve students' questioning skills. This study aims to develop an 
interactive e-module based on journal writing to improve the quality of pre-service teachers' 
questioning skills and to determine the quality of the e-module by considering three aspects: 
validity, practicality, and effectiveness. This research is a Research and Development (R&D) study 
using the 4D model (Define, Design, Develop, Disseminate). The average validity scores from two 
material experts and two media experts were 4.78 and 4.65, respectively, which fall into the very 
good category. Furthermore, the practicality and effectiveness of the e-module based on the 
results of student response questionnaires were 84% (practical) and 85% (very effective), 
respectively. The results of questioning skills showed an increase in the number of open-ended 
questions asked by students, along with a decrease in the number of closed-ended questions 
asked by students. Thus, the interactive e-module based on journal writing has met the criteria of 
being valid, practical, and effective for use in learning activities of Junior High School Mathematics 
Studies on the content of numbers and sets and can improve students' questioning skills. 
Keywords: E-Modul, Journal Writing, Questioning Skill. 
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INTRODUCTION  
A frequent challenge pre-service mathematics teachers encounter is their restricted capacity 

to pose questions. These students often exhibit an incomplete grasp of questioning techniques. 
This limitation arises from the fact that, prior to student teaching, their experience in instruction 
and inquiry is rooted in their personal experiences as classroom learners (Lortie, 2020; Kaunang 
et al., 2023). Consequently, some pre-service teachers have yet to acquire the requisite knowledge 
and abilities to pose meaningful questions and cultivate a supportive learning atmosphere for 
their pupils. 

The ability to ask questions is a cornerstone of effective teaching. Teachers spend nearly half 
of their classroom time engaged in questioning (Cotton, 1988). Hence, it is common for teachers 
to pose over 300 questions in a single school day (Floyd, 1960; Levin & Long, 1981). This indicates 
that questioning is one of the most frequently used teaching strategies in the classroom (Ainscow, 
2000; Hamidah et al., 2022).  Teachers' questioning techniques and responses impact the learning 
process, learning outcomes, and the development of students' thinking skills (Mauigoa, 2006). In 
other words, the strategies employed by teachers in asking and answering questions can 
significantly influence students' cognitive development, academic achievement, and critical 
thinking skills. 

Although questioning skills are a crucial component of teaching and learning, previous 
studies have revealed that most pre-service teachers tend to ask closed-ended questions rather 
than open-ended ones, suggesting that they possess a relatively low level of questioning skills 
(Coutinho & Almeida, 2014; Nurramadhani, 2019). The results of this study align with the 
research of Aminah et al. (2017), which stated that pre-service mathematics teachers tend to pose 
more basic-level questions than higher-level ones. This indicates that pre-service teachers have 
not yet maximized their cognitive abilities in constructing questions. Therefore, an activity is 
needed to enhance students' questioning skills. 

A potential strategy to enhance students' questioning abilities is journal writing. This 
involves students expressing their thoughts about a given topic spontaneously or in response to 
specific prompts. A journal is a personal record where students can reflect on their mathematical 
learning experiences (Borasi & Rose, 1989).  Regarding the term 'journal writing', this study will 
focus on developing it as a reflective tool for students to explore their questions rather than as a 
general platform for expressing thoughts. 

In the Junior High School Mathematics Review course, journal writing serves as a bridge 
between the taught material and student understanding. By writing questions and reflections 
about mathematical concepts, students can improve their questioning skills, which are essential 
in learning. This activity also creates an inclusive environment where students can freely express 
their thoughts and questions without pressure. Additionally, journal writing helps instructors 
identify students' needs and challenges by understanding everyone’s perspective and level of 
understanding. This information is useful in tailoring teaching approaches to suit students' needs 
and interests better. In conclusion, journal writing is a powerful tool for enhancing mathematics 
learning and preparing future mathematics educators. An interactive e-module will be developed 
to facilitate this process, specifically designed to guide students in refining their questioning 
abilities. This e-module will incorporate a core topic from the Junior High School Mathematics 
Review course: Numbers and Sets. The rationale behind choosing this topic lies in its foundational 
role for other mathematical concepts that pre-service teachers must grasp to teach at the 
secondary level effectively. 

An e-module is an electronic document formatted to offer a variety of advantages (Solikin, 
2018; Sugihartini et al., 2017).  An interactive e-module, on the other hand, is a learning resource 
that presents content, methodologies, boundaries, and assessment strategies systematically and 
engagingly to facilitate the attainment of specific competencies (Imansari & Sunaryantiningsih, 
2017). This interactive e-module will be developed using the book creator website, which offers 
a variety of attractive features that can facilitate the creation of e-modules. Given the problem 
described the research problem is to investigate the process and outcomes of developing an 
interactive e-module that incorporates journal writing for the junior high school mathematics 
review course. 
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Recent research on journal writing has shown that journal writing provides various positive 
outcomes for pre-service teachers. Journal writing can help students engage in reflective thinking, 
thereby fostering a positive attitude toward mathematics (McNaught, 2010). Journal writing 
offers students a valuable tool for assessing their mathematical understanding (Kenney et al., 
2014). Students who have engaged in journal writing are more likely to develop reflective 
practices in their learning (Cavanagh & Garvey, 2012). Journal writing can reveal students' ideas 
and perspectives, linking them to prior knowledge and experiences, thus fostering self-
questioning (Guce, 2017). Given the presence of self-questioning in journal writing, it can be 
inferred that this activity effectively develops questioning skills. Since there are no existing 
studies on developing modules based on journal writing, this research aims to fill this gap by 
creating an interactive e-module that leverages journal writing to improve students' questioning 
abilities. 

This study seeks to develop and evaluate an interactive e-module that integrates journal 
writing for teaching numbers and sets in the Junior High School Mathematics Review course. The 
e-module will be assessed based on its validity, practicality, and effectiveness. Canva will be 
utilized to create visual elements, and the book creator website will serve as the development 
platform. This study aimed to address two primary research questions. First, it explored the 
process of developing an interactive e-module that integrated journal writing for teaching 
numbers and sets in a junior high school mathematics review course. Second, it sought to assess 
the quality of the developed e-module regarding its validity, practicality, and effectiveness. 

 
METHOD 

This research is a Research and Development (R&D) study aimed at developing an interactive 
e-module based on journal writing for the content of numbers and sets in the Junior High School 
Mathematics Review course. The R&D method will be employed to produce the e-module and 
evaluate its effectiveness (Sugiyono, 2019). This study adopts the 4D model, a developmental 
framework proposed by Thiagarajan and Semmel in 1974. This model comprises four phases: 
definition, design, development, and dissemination. The initial phase, definition, involves conducting 
analyses such as examining questioning skills, student characteristics, junior high school 
mathematics review content, and identifying reflections on questioning skills. Additionally, task and 
concept analyses are conducted to establish specific learning objectives. The design phase entails 
establishing criteria, selecting media, determining the format and layout of the e-module, and 
developing pre-trial materials such as lesson plans and assessment instruments. Subsequently, the 
development phase involves creating the interactive e-module and obtaining expert validation. 
Finally, the dissemination phase will focus on conducting a larger-scale trial to evaluate the e-
module's effectiveness. 

 
RESULT AND DISCUSSION 

The outcome of this development research is an interactive e-module on numbers and sets 
for junior high school mathematics review courses based on journal writing. Through this e-
module, students are expected to enhance one of their pedagogical competencies, namely 
questioning skills. This development research employed the 4D model, consisting of four stages: 
define, design, develop, and disseminate. 
1. Define 

In this phase, an analysis was conducted concerning the problems encountered in the Junior 
High School Mathematics Review course. One identified problem was pre-service mathematics 
teachers' lack of questioning skills during lectures. Consequently, an analysis was conducted on 
the students' questioning skills. The analysis results revealed that students tended to pose closed-
ended questions, which are categorized as low-level questioning skills (based on students' 
responses). Closed-ended questions are those that elicit a single, specific correct answer (Pate, 
2012). These questions tend to focus on factual or procedural knowledge. According to Coutinho 
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& Almeida (2014), closed-ended questions often begin with words like "what," "where," and 
"which." In the observed classroom setting, students frequently initiated their questions with 
terms such as "what," "determine," and "find," indicating a preference for questions demanding a 
specific, singular answer. Based on the analysis of the problem, it can be inferred that students' 
tendency to ask closed-ended questions aligns with their characteristic of having relatively low 
critical thinking abilities. Previous studies have shown a strong correlation between critical 
thinking and communication skills (Choi & Kim, 2007; Noor & Ranti, 2019), suggesting that 
individuals with strong communication skills tend to possess higher levels of critical thinking.  
Therefore, students' written communication can be enhanced through journal writing to improve 
their oral communication, particularly questioning skills. Subsequently, the content of the Junior 
High School Mathematics Review course was identified to determine the appropriate material for 
developing a journal-writing-based e-module. Based on the content identification, it was decided 
that the e-module would be developed on the content of numbers and sets, considering that this 
is a fundamental topic studied by students in the Junior High School Mathematics Review course. 
Subsequently, the desired learning outcomes for the module were defined. Students are expected 
to develop a profound understanding of number concepts, demonstrate the ability to effectively 
teach these concepts to junior high school students, and enhance their questioning skills within 
the context of mathematics instruction. To achieve these outcomes, the e-module was designed to 
incorporate tasks that promote the expression of opinions, perceptions, and reflections, as well as 
activities that foster exploration, problem-solving, and question formulation.  
2. Design 

At this stage, various essential elements were assembled to ensure the effectiveness and 
efficiency of the learning process. The e-module criteria were developed based on the desired end 
competencies, student characteristics, and content material obtained from the defining stage. The 
selected medium for designing the interactive e-module was a digital multimedia book creation 
website application, namely Book Creator. The selection of this application was based on the 
advantages offered by Book Creator's features, such as integrating text, audio, video, images, 
forms, and other content into a digital book. Previous studies have also demonstrated the role and 
effectiveness of this application in enhancing one's writing abilities (Afiyattena & Pravitasari, 
2022; Evi, 2022; Kusumawati, 2022; Maharani & Santosa, 2021). Subsequently, illustrations were 
designed using Canva and integrated into the e-module's format and layout. Canva is a graphic 
design platform that assists users in creating visually appealing and creative designs (Dadi, 2023; 
Kharissidqi & Firmansyah, 2022; Rahmawati & Atmojo, 2021).  The selection of Canva to support 
the illustrations in the e-module layout was based on considering the diverse features available 
on Canva that can facilitate users in creating graphic designs and customizing templates with 
various fonts and visual effects. Furthermore, before the trial, preparatory activities were 
arranged, including developing a Semester Learning Plan (SLP) and research instruments. The 
Semester Learning Plan (SLP) was developed to guide the learning process and establish 
indicators to measure the achievement of the planned end competencies. Research instruments 
were designed to collect data for the study. These instruments play a crucial role in determining 
the quality of a study, as the validity or accuracy of the data obtained will be highly dependent on 
the quality of the instruments used, in addition to the data collection procedures. All these designs 
were implemented to ensure consistency and coherence between the development elements, 
thereby effectively achieving the planned end competencies. 
3. Develop  

The current research phase focuses on developing an interactive e-module incorporating 
journal writing as a pedagogical tool. As depicted in Figure 1, the implementation team is actively 
engaged in creating this module. The initial step in this process involved the development of a 
printed module that adheres to the journal writing framework outlined in the 2021 teaching 
materials guidelines of the Muhammadiyah University of Jember. The printed module was then 
transformed into an interactive, journal-writing-based e-module using the versatile platforms of 
Book Creator and Canva. This digital format ensures that the module is accessible from any 
location. Upon completion, the e-module will be subjected to expert validation to ascertain its 
quality and suitability for instructional purposes. 
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Figure 1.   Junior High School Mathematics Review Course E-Modul Based on 

Journal Writing 
 
The validation process was implemented to verify that the module's content and materials 

were consistent with the established learning objectives and criteria. Two mathematics education 
experts assessed the content to ensure a comprehensive evaluation, while two others with 
expertise in educational media evaluated the module's design. The validation instrument for the 
content experts included criteria such as self-instruction, self-contained, stand-alone, adaptive, 
dan user-friendly. Each aspect was evaluated based on several related statements, each receiving 
a score between 4 and 5. This indicates a high level of validation from the experts. The results of 
the content expert validation showed that the total average score for all aspects was 4.78, which 
is categorized as valid. This demonstrates that the material has been comprehensively validated 
and is suitable for use based on the expert assessment. 

Furthermore, the media expert validation sheet included module size, cover design, content 
design, and application indicators. The criteria for determining the validity of the materials and 
media in the developed e-module consisted of a five-point Likert scale: 1 = not valid, 2 = less valid, 
3 = fairly valid, 4 = valid, and 5 = very valid. The validation results culminated in a conclusion 
regarding the validity of the developed e-module for pilot testing with students and as a basis for 
revisions or improvements.  The media experts' validation yielded a score of 4.65, falling within 
the 'valid' category. Consequently, based on both the content and media validation results, the 
junior high school mathematics e-module on numbers and sets incorporating journal writing was 
deemed valid for use. Furthermore, the content experts suggested minor revisions to the module, 
while the media experts deemed it suitable for use without any modifications. The suggested 
revisions by the content experts and their subsequent implementations are presented in Table 1.  
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Table 1. Revision of a Journal Writing-Based E-Module 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Disseminate 
This stage involved disseminating or implementing the interactive e-module in a real-world 

learning environment. All mathematics education students at the Muhammadiyah University of 
Jember enrolled in the Junior High School Mathematics Review course and served as research 
subjects. The study involved 13 students who took the course during the odd semester. In this 
phase, students were required to engage in a stepwise journal writing process, beginning with 
exploration activities, thought-provoking questions, and formulating their own inquiries. 
Following these activities, an evaluation was conducted through several stages: problem 
presentation, problem-solving, question formulation, and reflection. The results of the evaluation 
of students' questioning skills revealed a significant improvement compared to the learner 
analysis conducted during the define stage. Figure 2 presents the results of students' questioning 
skills. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Bar Chart of Students' Questioning Skills 
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Figure 2 presents a bar graph depicting students' questioning skills categorized into closed 

and open questioning across several problems, ranging from the initial problem to problem 4. In 
the initial problem, all students posed closed-ended questions. Conversely, the proportion of 
open-ended questions was below 30%.   For the first problem, a notable increase of approximately 
60% was observed in the frequency of open-ended questions, signifying a significant shift towards 
a more exploratory inquiry approach among the students. Conversely, the proportion of closed-
ended questions decreased by approximately 50%, indicating a reduction in the prevalence of 
questions seeking simple, direct answers. In the second problem, a balance was observed between 
closed-ended and open-ended questions, with both categories accounting for approximately 60% 
of the questions. This indicates a growing diversity in the types of questions posed by the students. 

For Problem 3, students exhibited a strong preference for open-ended questions, with nearly 
80% of students posing such inquiries. Conversely, closed-ended questions decreased 
significantly to approximately 10%, indicating a shift toward a more exploratory and critical 
thinking approach. In the final problem, Problem 4, the prevalence of open-ended questions 
remained high at around 80%, while closed-ended questions slightly increased to about 30%. This 
suggests that students had established a consistent pattern of using open-ended questions, 
promoting critical and exploratory thinking. The results indicate that students were increasingly 
inclined to ask open-ended questions, demonstrating a shift toward a deeper understanding of 
the subject matter.  As the problem’s complexity increased, a shift in questioning patterns was 
observed, with students increasingly posing open-ended questions. This reflects an enhancement 
in their critical thinking and exploratory abilities. Specifically, the dominance of open-ended 
questions in Problems 3 and 4 indicates that students had developed the capacity to ask questions 
that facilitate broader and deeper discussions. Students demonstrated an enhanced ability to 
identify areas requiring deeper understanding and tended to delve into more complex 
information. Upon completing the e-module, they exhibited a propensity for posing open-ended 
questions. Consequently, the findings of this research indicate an improvement in the quality of 
students' questions, shifting from a lower to a higher level. Additionally, the data showed a 
negative correlation between the number of open-ended and closed-ended questions asked by 
students.   

After completing the module and the questioning skills assessment, a questionnaire was 
administered to gather students' feedback on the practicality and effectiveness of the journal-
writing-based e-module. The questionnaire consisted of 14 indicators, of which 8 assessed the 
module's practicality, and 6 evaluated its effectiveness. The average rating for practicality ranged 
from 3.1 to 3.5, resulting in an overall average practicality rating of 84%, which is categorized as 
good.  The average rating for effectiveness ranged from 3.1 to 3.5, resulting in an overall average 
effectiveness rating of 85%, also categorized as good. These results indicate that the e-module was 
perceived as being of good quality regarding both practicality and effectiveness. However, there 
may be some aspects that could be improved to achieve a higher percentage. Therefore, these 
evaluation results can be considered when making decisions about the further use or 
development of this e-module. 

 

CONCLUSION 
This study demonstrates that developing an interactive journal-writing-based e-module 

effectively enhances pre-service teachers' questioning skills, particularly in posing open-ended 
questions. The e-module has met the validity, practicality, and effectiveness criteria based on 
expert evaluations and student feedback. The average validity score from both content and media 
experts was categorized as excellent, while the practicality and effectiveness of the e-module 
received scores of 84% and 85%, respectively. The increased use of open-ended questions and 
the decreased use of closed-ended questions demonstrate an improvement in students' 
questioning skills. Consequently, the e-module can be effectively implemented in Junior High 
School Mathematics instruction, particularly for the topics of numbers and sets. 
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Further research could focus on the advanced development of journal-writing-based e-
modules, particularly by incorporating innovative features such as automated feedback that 
provides instant evaluation of students' journal quality. The development of this product could 
also include journal personalization tailored to the abilities and needs of each student, as well as 
the integration of data visualization to monitor the progression of their questioning skills. 
Furthermore, the e-module could be enhanced by incorporating gamification elements into 
journal writing, such as reward systems or badges, to boost motivation and increase student 
engagement in the reflective process and skill development. Implementing these features requires 
further testing to assess their impact on improving questioning skills and the module's 
effectiveness in various relevant contexts. 
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