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A B S T R A C T  
 

Higher Order Thinking Skills (HOTS) are essential competencies that should be 
fostered in mathematics education to enable students to analyze, evaluate, and solve 
problems critically. However, students' HOTS remain relatively low due to teacher 
centered instruction, low learning motivation, and limited learner autonomy. This 
condition was also identified among eighth grade students at SMPN 5 Kuningan. The 
results of the preliminary test on statistics indicated that students were able to 
calculate the mean, median, and mode but were not yet able to analyze, evaluate, or 
provide appropriate reasoning when solving problems. Although numerous studies 
have examined the flipped classroom approach and the student created video strategy 
separately, research integrating both into a teaching module to enhance HOTS in 
statistics instruction remains limited. Therefore, this study aimed to develop a 
student created video-based flipped classroom teaching module, evaluate its validity 
and practicality, and examine its effectiveness in improving students' HOTS. This 
study employed a Research and Development (R&D) approach using the ADDIE 
model involving 20 eighth-grade students at SMPN 5 Kuningan. Data were collected 
through observations, questionnaires, and tests and were analyzed using percentage 
analysis and the normalized gain (N-Gain) test. The results showed that the 
developed module was highly valid, with validity scores ranging from 82.00% to 
87.69%, and highly practical, as reflected in the positive responses from teachers 
(85.42%) and students (82.05%). Furthermore, the implementation of the module 
improved students' HOTS, with an N-Gain score of 0.52, which was classified as 
moderate. These findings indicate that the student created video based flipped 
classroom teaching module is a valid, practical, and effective instructional resource 
for supporting statistics instruction and promoting the development of Higher Order 
Thinking Skills. 

 

 

1. Introduction 

 

Education plays a vital role in preparing human 

resources to meet the challenges of the twenty first 

century by fostering knowledge, skills, and higher 

order thinking abilities [1]. In mathematics 

education, students are expected not only to master 

mathematical concepts and procedures but also to 

analyze, evaluate, and solve problems critically and 

creatively [2]. These competencies are collectively 

referred to as Higher Order Thinking Skills (HOTS) 

and represent one of the essential competencies 

that should be developed through mathematics 

instruction [3]. 
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Students' Higher Order Thinking Skills (HOTS) 

in Indonesia remain relatively low. The results of 

the Programme for International Student 

Assessment (PISA) indicate that Indonesia ranked 

seventh from the bottom among 76 participating 

countries, suggesting that students' abilities to 

solve problems requiring reasoning, analysis, and 

evaluation still need significant improvement [4,5]. 

Although the results of the Asesmen Nasional 

Berbasis Komputer (ANBK) (Computer Based 

National Assessment) indicate an improvement in 

junior high school students' numeracy 

achievement, these outcomes do not yet fully 

reflect the mastery of higher order thinking skills 

required to solve contextual problems [6]. 

Therefore, innovative instructional approaches are 

needed to effectively foster the development of 

students' HOTS. 

One of the mathematics topics with considerable 

potential for fostering Higher Order Thinking 

Skills (HOTS) is statistics, particularly the topic of 

measures of central tendency (mean, median, and 

mode) [7]. This topic requires students not only to 

perform mathematical calculations but also to 

interpret data, analyze information, evaluate the 

appropriateness of different measures of central 

tendency, and make decisions based on contextual 

problems [8]. However, the results of a preliminary 

test administered to 20 eighth grade students from 

Class VIII B at SMPN 5 Kuningan indicated that 

their achievement in statistics remained low. 

Analysis of the students' responses revealed that 

most students were able to calculate the mean, 

median, and mode, but were not yet able to provide 

appropriate justifications for selecting the most 

suitable measure of central tendency based on the 

given context. Students tended to choose the value 

that occurred most frequently without considering 

the characteristics of the data and their 

implications for decision making. These findings 

indicate that students' Higher Order Thinking 

Skills (HOTS), particularly in the areas of 

analyzing, evaluating, and providing logical 

reasoning, still require further development [9]. 

This condition highlights the need for a more 

student centered instructional approach that 

encourages active learning and provides students 

with meaningful opportunities to construct their 

own knowledge through authentic learning 

activities [10]. 

The flipped classroom is an instructional 

approach with considerable potential to support 

the development of Higher-Order Thinking Skills 

(HOTS) by allowing students to study learning 

materials independently before classroom 

instruction, thereby enabling face-to-face class 

time to be devoted to discussion, problem-solving, 

and collaborative learning activities [11]. Likewise, 

the student created video strategy encourages 

students to become not only recipients of 

information but also active creators of learning 

content, thereby enhancing their learning 

engagement, communication skills, collaboration, 

and higher order thinking abilities [12]. Previous 

studies have shown that the flipped classroom 

approach has a positive effect on students' 

conceptual understanding of mathematics, is 

effective in teaching statistics, and enhances 

students' mathematical problem-solving skills 

through the use of instructional media [13]. 

Furthermore, studies on the development of 

mathematics teaching modules have reported that 

both HOTS based modules and statistics modules 

meet the criteria of validity, practicality, and 

effectiveness in improving students' higher order 

thinking skills and conceptual understanding of 

mathematics [14,15]. 

However, most previous studies have examined 

the flipped 

 classroom approach and the development of 

teaching modules separately, with limited research 

integrating the student created video strategy into 

a teaching module for statistics instruction to 

enhance junior high school students' Higher Order 

Thinking Skills (HOTS). Therefore, this study 

offers a novel contribution by developing a student-

created video based flipped classroom teaching 

module for statistics instruction. The proposed 

module serves as an alternative instructional 

resource that promotes independent learning, 

encourages students to actively create learning 

products, and fosters the development of higher-

order thinking skills. 

Based on the foregoing, this study aimed to 

develop a student created video based flipped 

classroom teaching module on statistics for eighth 

grade junior high school students, evaluate the 

validity and practicality of the developed module, 

and examine its effectiveness in improving 

students' Higher Order Thinking Skills (HOTS) 

following its implementation. This study is 

expected to contribute to the development of 

innovative instructional materials that support 

student-centered mathematics instruction and to 

serve as a reference for teachers and researchers in 

designing statistics learning that promotes the 

development of HOTS. 

 
2. Method 

 

2.1. Research design 

 

This study employed the Research and 

Development (R&D) method to develop a student 

created video based flipped classroom teaching 

module on statistics for junior high school students 
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and to evaluate its validity, practicality, and 

effectiveness in improving students' Higher Order 

Thinking Skills (HOTS) following its 

implementation. The development process 

adopted the ADDIE model, which consists of five 

stages: Analysis, Design, Development, 

Implementation, and Evaluation. The ADDIE 

model was selected because it provides a 

systematic, structured, and flexible framework that 

is well suited for the development of instructional 

materials [16]. Through these stages, the 

development process was conducted sequentially, 

beginning with a needs analysis, followed by 

product design, development, implementation, 

and evaluation, to produce a teaching module that 

is feasible and effective for use in mathematics 

instruction [17]. 

 

2.2. Research Setting and Participants 

 

The study was conducted during the second 

semester of the 2025/2026 academic year at SMP 

Negeri 5 Kuningan, Kuningan Regency, West Java, 

Indonesia. The research participants included 

expert validators, a mathematics teacher, and 

students. The validation stage involved six expert 

validators, consisting of two subject matter experts, 

two media experts, and two language experts, who 

evaluated the content, design, and language 

appropriateness of the developed teaching module. 

Following the validation and revision process, the 

module was implemented through a field trial 

involving one mathematics teacher and 20 students 

from Class VIII B of SMP Negeri 5 Kuningan. The 

participants were selected using purposive sampling 

based on the consideration that the students had 

already studied or were currently studying the 

statistics topic covered in the developed module. 

Prior to the study, permission was obtained from the 

school administration, and all research procedures 

were carried out in accordance with the objectives of 

the study. 

 

2.3. Research Procedure  

 

This study adopted the ADDIE development model, 

which consists of five phases: Analysis, Design, 

Development, Implementation, and Evaluation [18]. 

During the Analysis phase, a needs analysis was 

conducted through classroom observations at SMP 

Negeri 5 Kuningan to identify the curriculum, students' 

characteristics, learning needs, the implementation of 

the flipped classroom approach, and students' initial 

Higher Order Thinking Skills (HOTS) in statistics. The 

Design phase involved developing the structure of the 

teaching module, learning components, student 

worksheets, learning materials, flipped classroom and 

student created video based learning activities, as well 

as research instruments, including validation sheets, 

teacher and student response questionnaires, and HOTS 

assessment tests. In the Development phase, the 

teaching module was developed based on the proposed 

design and subsequently validated by subject matter 

experts, media experts, and language experts before 

being revised according to their feedback. 

The Implementation phase involved a field trial with 

20 eighth-grade students from Class VIII B of SMP 

Negeri 5 Kuningan using the revised teaching module. 

Research data were collected through expert validation 

sheets, HOTS tests (pretest and posttest), and teacher 

and student response questionnaires. Finally, the 

Evaluation phase aimed to assess the quality of the 

developed module based on its validity, practicality, and 

effectiveness in improving students' HOTS, thereby 

providing a basis for further refinement of the final 

product. 

 

2.4. Instruments and Data Collection 

 

This study employed four research instruments: 

an observation sheet, validation sheets, teacher and 

student response questionnaires, and a Higher 

Order Thinking Skills (HOTS) test. The observation 

sheet was used during the analysis phase to identify 

the existing learning conditions, students' 

characteristics, and the need for developing the 

teaching module. The validation sheets were used to 

evaluate the feasibility of the module in terms of its 

content, media design, and language aspects by six 

expert validators, consisting of two subject matter 

experts, two media experts, and two language 

experts. The practicality of the module was assessed 

through response questionnaires administered to 

one mathematics teacher and 20 students from 

Class VIII B following the implementation of the 

module. The teacher questionnaire evaluated the 

module in terms of presentation, usability, 

readability, and time allocation, whereas the student 

questionnaire assessed independent learning 

activities, the implementation of student created 

video activities, classroom learning experiences, and 

the overall use of the teaching module. 

Students' HOTS were measured using three essay 

questions on statistics covering the cognitive 

domains of analyzing (C4), evaluating (C5), and 

creating (C6). The test was administered as both a 

pretest and a posttest. Prior to its implementation, 

the instrument was examined for validity using the 

Product Moment correlation and for reliability 

using Cronbach's alpha. All test items were found to 

be valid and reliable, with a reliability coefficient of 

0.749, indicating that the instrument was 

appropriate for use in this study. 
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2.5. Data Analysis 

 

Research data were analyzed quantitatively in 

accordance with the objectives of the study. Expert 

validation data were analyzed using percentage 

analysis based on a Likert scale to determine the 

validity of the teaching module in terms of its 

content, media design, and language aspects. Data 

obtained from the teacher and student response 

questionnaires were also analyzed using percentage 

analysis to determine the practicality of the 

developed module. 

The improvement in students' Higher Order 

Thinking Skills (HOTS) was analyzed using the 

normalized gain (N-Gain) based on the pretest and 

posttest scores. The N-Gain values were classified 

into high, moderate, and low categories to 

determine the level of improvement in students' 

HOTS following the implementation of the student 

created video based flipped classroom teaching 

module. The results of the validity, practicality, and 

N-Gain analyses were used to evaluate the overall 

quality of the developed teaching module. 

 

3. Results and discussion 

 

3.1. Analysis Stage 

 

The Analysis phase was conducted to identify the 

initial learning conditions and the need for developing a 

student created video based flipped classroom teaching 

module. The results of the classroom observation 

indicated that mathematics instruction had been 

implemented in accordance with the Merdeka 

Curriculum; however, the learning process remained 

predominantly teacher-centered, resulting in limited 

active student participation. In addition, the integration 

of technology into classroom instruction was still 

limited, and students' Higher Order Thinking Skills 

(HOTS), particularly in the cognitive domains of 

evaluating (C5) and creating (C6), remained relatively 

low. 

These findings suggest that the existing instructional 

practices had not fully supported the development of 

students' HOTS. According to Anderson and Krathwohl 

(2001), the abilities to analyze, evaluate, and create are 

key components of HOTS that are best developed 

through student centered learning. Therefore, the 

development of a student created video based flipped 

classroom teaching module was considered an 

appropriate approach to promote learner autonomy, 

increase student engagement, and foster the 

development of Higher Order Thinking Skills [19]. 

 

3.2. Design Stage 

 

The Design phase was carried out based on the results 

of the needs analysis by developing a student created 

video based flipped classroom teaching module on 

statistics, covering the topics of mean, median, and 

mode. The module was designed in accordance with the 

components of the Merdeka Curriculum teaching 

module, which include general information, core 

components, and appendices. In addition, the learning 

activities were organized into the three phases of the 

flipped classroom model: pre-class, in-class, and post-

class. During the pre-class phase, students studied the 

learning materials independently and created student-

generated videos, while the in-class and post-class 

phases focused on discussion, problem-solving 

activities, and learning reflection. 

The teaching module was designed to promote a more 

student-centered learning environment through the 

implementation of the flipped classroom approach. 

According to Bergmann and Sams (2012), the flipped 

classroom model allows students to study instructional 

materials before attending class, enabling classroom 

time to be devoted to discussion, problem-solving, and 

concept reinforcement. Therefore, integrating student 

created videos into the teaching module was expected to 

enhance students' learning readiness prior to classroom 

instruction while encouraging their active participation 

throughout the learning process [20]. 
 

3.3. Development Stage 
 

The Development phase involved transforming the 

designed student created video based flipped classroom 

teaching module into a product ready for classroom 

implementation. The developed module consisted of 

general information, core components, and appendices 

organized in accordance with the Merdeka Curriculum. 

Subsequently, the module was validated by six expert 

validators, comprising two subject matter experts, two 

media experts, and two language experts, to evaluate its 

content, design, and language quality prior to 

implementation. The validation results indicated that 

the module achieved a highly valid category in terms of 

content (82.00%), media design (87.69%), and language 

(87.27%), indicating that it was suitable for use after 

revisions were made based on the validators' 

recommendations. 

These findings indicate that the developed teaching 

module satisfied the criteria for content, presentation, 

and language quality. According to Nieveen (1999), a 

development product is considered to be of high quality 

when it meets the criteria of validity, practicality, and 

effectiveness, making it appropriate for use in the 

learning process. Therefore, the module's highly valid 

ratings demonstrate that it met the required standards 

for instructional materials and was ready to be 

implemented in mathematics instruction [21]. 
 

3.4. Implementation Stage 
 

The Implementation phase was conducted with 20 

students from Class VIII B at SMP Negeri 5 Kuningan 
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after the teaching module had been confirmed as valid. 

The implementation was carried out over four 

instructional sessions using the student created video 

based flipped classroom teaching module on statistics 

[20-25]. The learning process began with the 

administration of a pretest, followed by the 

implementation of learning activities based on the 

phases of the flipped classroom model, and concluded 

with a posttest to measure the improvement of students' 

Higher Order Thinking Skills (HOTS). 

 

Table 1 

Pretest, Posttest, and N-Gain Scores for Each HOTS 

Indicator 

Indicator Pretest Posttest N-

Gain 

Category 

C4 

(Analyzing) 

Maximum 

score = 12 

2.30 9.00 0.69 Moderate 

C5 

(Evaluating) 

Maximum 

score = 16 

1.20 8.75 0.51 Moderate 

C6 (Creating) 

Maximum 

score = 5 

0.00 1.05 0.30 Moderate 

Total 3.50 18.80 0.52 Moderate 

 

As presented in Table 1, all HOTS indicators showed 

improvement following the implementation of the 

teaching module. The analyzing (C4) indicator achieved 

the highest N-Gain score of 0.69, followed by evaluating 

(C5) with 0.51 and creating (C6) with 0.30. Overall, the 

average N-Gain score was 0.52, which falls within the 

moderate category, indicating that the teaching module 

was effective in improving students' Higher Order 

Thinking Skills (HOTS). 

These findings suggest that the implementation of the 

student created video based flipped classroom teaching 

module provided students with opportunities to study 

the learning materials before classroom instruction, 

allowing face to face class time to be devoted to 

discussion, problem-solving, and concept reinforcement 

[25-29]. This finding is consistent with Bergmann and 

Sams (2012), who argued that the flipped classroom 

model optimizes in-class learning activities by 

promoting active student engagement [30-34]. The 

results are also supported by Faridah et al. (2024), who 

reported that the implementation of the flipped 

classroom approach contributes to the improvement of 

students' HOTS through more active and student 

centered learning. Although the greatest improvement 

was observed in the analyzing (C4) indicator, the results 

for evaluating (C5) and creating (C6) demonstrate that 

the developed teaching module was capable of 

facilitating the development of all dimensions of Higher 

Order Thinking Skills [22]. 

 

 

 

3.5. Evaluation Stage 
 

The evaluation results indicated that the student 

created video based flipped classroom teaching 

module received highly practical responses from both 

the teacher and the students following its 

implementation in the classroom. The practicality 

score based on the teacher's evaluation was 85.42%, 

while the students' evaluation yielded a score of 

82.05%, both of which were classified as highly 

practical. The teacher reported that the module was 

systematically organized, easy to use, and supportive 

of the learning process. Likewise, the students 

expressed positive responses toward the independent 

learning activities, the use of student-created videos, 

and the classroom learning experience, all of which 

helped them develop a deeper understanding of 

statistics through more active participation. 

These findings indicate that the developed 

teaching module was not only valid in terms of its 

content but also practical for classroom 

implementation. According to Nieveen (1999), the 

quality of a development product is determined by the 

extent to which it satisfies three key criteria: validity, 

practicality, and effectiveness [21]. The findings of 

this study demonstrate that the teaching module 

fulfilled all three criteria, as evidenced by its high 

validity, high practicality based on teacher and 

student responses, and its effectiveness in improving 

students' HOTS, as indicated by an N-Gain score of 

0.52, which falls within the moderate category. 

Therefore, the student-created video-based flipped 

classroom teaching module can be considered a 

feasible alternative instructional resource for 

promoting students' Higher Order Thinking Skills 

(HOTS) in statistics learning. 

 

4. Conclusion 

 

This study successfully developed a student-created 

video-based flipped classroom teaching module on 

statistics to enhance junior high school students' Higher 

Order Thinking Skills (HOTS). The developed teaching 

module was found to be highly valid based on expert 

validation, highly practical based on teacher and student 

responses, and effective in improving students' HOTS, 

as indicated by an N-Gain score of 0.52, which falls 

within the moderate category. These findings 

demonstrate that the student created video based 

flipped classroom teaching module is a feasible and 

effective alternative instructional resource for 

supporting the development of students' Higher Order 

Thinking Skills in statistics learning. 
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