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Abstract: This study aims to determine the results of developing a sports biomechanics module based on 

literacy skills to improve conceptual understanding and determine how student responses affect student 

concept understanding. This module was developed using the ADDIE development model (Analysis, Design, 

Development, Implementation, and Evaluation). Before testing, the module must be validated. The results of 

the material expert validation obtained a score of 4, which was in the excellent category. The media expert 

validation obtained a score of 4, which was in the excellent category. Moreover, the results of language 

validation also obtained a score of 4, which means excellent. The results of trials conducted on 90 students 

showed a positive response where 60% of students stated that this product was good to use. The results of 

the product effectiveness test were carried out by looking at the effect of the response with the understanding 

of students' concepts using regression testing. The results of the simple linear regression test showed results 

of 54.1% on the coefficient of determination which indicated that there was an effect of student responses on 

understanding the concept. So that the use of this biomechanics module is effective for use in the learning 

process. 
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INTRODUCTION 

The rapid progress of the times demands developments in the field of education so that it also 

has an essential role in the lives and behavior of individuals (Adeniji et al., 2018; Astalini et al., 2021; 

Zorluoğlu et al., 2019). One of the courses that students must take at the Faculty of Sports Science, 

Padang State University is Sports Biomechanics. Biomechanics is a basic science in sports that can 

change the way of thinking, but the lack of teacher competence in the application of technology has 

resulted in minimal sports achievements in Indonesia  (Gani, 2020; Kurniawan, 2015). The science of 

sports biomechanics is a branch of science that deals with internal and external forces on the 

human body to determine effective and efficient movements in a series of motions and to know 

what factors influence its success  (Irawan et al., 2021; Kusumawati & Muhamad, 2020). The 

purpose of learning sports biomechanics is so that students can describe, define, and analyze the motion 

displayed by athletes in sports activities, such as straight motion, vector, the center of force scalar, 

power, effort, and momentum. Someone who studies a subject, one of which is sports biochemistry, 

should be accompanied by literacy skills. 
Every student must have skills to face 21st-century learning: creative thinking, critical thinking, 

digital literacy knowledge and skills, information literacy, media literacy, and mastering information 

and communication technology (Frydenberg & Andone, 2011; Rahmadani et al., 2018). Literacy can be 

interpreted as a skill closely related to reading, thinking, writing, and improving one's understanding 

ability (Mutia et al., 2018; Suyono et al., 2017; Zuhra et al., 2021). Literacy is not only about 

understanding, but also about how one's ability to apply it in everyday life. Literacy ability is often 

defined as literacy in reading and writing and becomes a milestone in advancing a nation (Devianty, 

2019). Good reading and writing skills pave the way for other language skills such as listening, speaking 

and writing, honing skills such as critical thinking and creative innovation, and developing students' 

personalities (Akbar, 2017; Megawanti, 2012). Good literacy skills are expected to improve the quality 
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of education. The literacy skills can be supported by using interesting and systematically packaged 

teaching materials. 

Teaching materials are an alternative to support the learning and teaching process that provides 

convenience and a real picture of the subject being studied, making it easier for students (Astalini et al., 

2021; Wulandari & Febriana, 2020). The teacher prepares the expected teaching materials because the 

teacher is an expert in field practice who better understands the field conditions and even the 

characteristics and level of students in the classroom. Thus, it is necessary to have teaching materials in 

the form of modules in the learning process  (Sirate & Ramadhana, 2017). The learning module is an 

independent teaching material designed by the author to assist students in understanding concepts in 

order to achieve learning objectives (Chongo et al., 2021; Fortner et al., 2016; Sirate & Ramadhana, 

2017). In practice, a sports biomechanics module is needed so that students can understand the material 

taught in this course systematically. The advantage of this sports module is that the design and discussion 

of the material are packaged more attractively, equipped with pictures to support understanding of the 

material (Kristiono et al., 2019; Rejeki, 2020). 

The use of modules in the lecture process is expected to be well received and responded to by 

students. With this prepared module, students are expected to be enthusiastic and not passive in 

participating in lecture activities (Laili et al., 2019; Yodha et al., 2019). Students are also expected to 

have motivation after using this module as one of the considerations for their teaching materials 

(Agustina & Adesti, 2019; Yanti et al., 2016). In addition, students are expected to feel happy with the 

ease of using this sports biomechanics module (Asrial et al., 2020; Setiawan et al., 2016). With the 

positive response from students to the use of this module, students can optimize their thinking and 

understanding abilities. 

The formation and development of one's thinking ability to understand or understand something 

are born from the maturity of intellectual abilities and those obtained from studying for a certain time 

(Adnyana, 2012; Evi, 2011). Students' intellectual abilities can be achieved with a good understanding 

of concepts (Hanif et al., 2016; Luthfya, 2020). However, efforts to generate an  understanding of the 

concept as a whole have not been maximally implemented in classroom learning (Adnyana, 2012; 

Fauziah & Ruqoyyah, 2022). It affects on students' understanding of concepts that are still low, and 

students' process skills based on critical thinking skills cannot be empowered. As a result, the knowledge 

gained very quickly disappears from students' memory. In addition, the use of learning resources has 

not varied, so it does not provide many new phenomena and problems. 

Various studies have been carried out as an effort to improve the quality of learning by providing 

innovations in the teaching materials used. Such as the research conducted by  Kuswanto & Pratiwi 

(2020), who developed thematic-based physical education teaching materials for early childhood. In 

addition, Widowati & Rasyono (2013) researched and developed floor exercise teaching materials 

for sports students at Jambi University. Another study was conducted by Astantry (2014) who developed 

teaching materials in the form of worksheets in the teaching with health protocol and learning process. 

Based on previous studies, the development of teaching materials has become common research to do, 

however, it is still rare for researchers to develop modules for the lecture process, especially in sports 

biomechanics courses.  

This research focused on developing learning modules to support literacy skills-based sports 

biomechanics courses to improve conceptual understanding. The aims of this research are: 1) To find 

out the results of the validation of the biochemical module based on literacy skills to improve 

understanding of concepts, 2) to see the effect of student responses on students' understanding of 

concepts. 

METHODS 

This research was designed using research and development (R&D) research. The research and 

development model used is the ADDIE model. The ADDIE model used as a reference is the ADDIE 

model developed by Branch Robert Maribe (Maribe, 2009). According to  Cahyadi (2019), the ADDIE 

model is one model for designing a media or teaching material to create a learning environment. The 

ADDIE model developed by (Maribe, 2009) consists of 5 stages, namely Analysis, Design, 

Development, Implementation, and Evaluation which are easy to carry out in development research.  

This research was conducted on students of the Faculty of Sports Science, Padang State 

University. The sample in this study were students who used this sports biomechanics module, namely 
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90 students from the 2019 Faculty of Sports Science, Padang State University batch. The sampling 

technique used at the time of data collection was a total sampling technique, namely by making all the 

population a sample for data collection (Edwan et al., 2017).  

The instrument of data collection was done by using a questionnaire. Questionnaires are a way to 

collect data by providing a list of questions or statements to research subjects (Lestari, 2020). The 

questionnaires used were validation questionnaires by experts, student response questionnaires, and 

concept understanding questionnaires. The validation questionnaire consists of the validation of material 

experts, graphic design experts, linguists, and evaluation experts, which aims to determine the results of 

the validation of the products made. The student response questionnaire was used to assess student 

responses to the developed product. The questionnaire was also used to determine how students 

understand concepts using this biomechanics module.  

The types of data obtained in this study were in the form of quantitative data and qualitative data. 

Quantitative data were obtained from product validation results assessed by experts, student response 

questionnaires to the developed module, and concept understanding questionnaires. Meanwhile, 

qualitative data were obtained from suggestions and comments from experts on the developed module. 

The steps taken in this study were to validate the product developed, then the researcher to conduct the 

product trials by providing student response questionnaires, then examine the students conceptual 

understanding to test the effectiveness of the products made.  

Data analysis techniques consisted of an analysis of product validation results and product 

effectiveness. Product validation was carried out using a validation questionnaire of material experts, 

media experts, and linguists. This expert validation questionnaire was adopted from Setyawan (2012). 

This questionnaire uses a Likert scale consisting of 4 score choices. The material expert validation 

questionnaire consists of 21 statement items (Table 1). 

Table 1. Grid of Module Validation Sheets by Material Experts 

Aspect Indicator Item Number 

Quality of Learning Materials 1. Appropriateness of basic 

competencies and learning objectives 

2. Study guide 

3. Material selection 

4. Exercise 

5. Summary lesson 

6. Preparation of the test  

1,2,3 

 

4 

5,6 

7,8 

9 

10,11,12,13,14,15 

Contents 1. Coverage of material 

2. Clarity of material 

3. Presentation of material 

16,17,18 

19,20 

21 

Furthermore, the expert validation questionnaire by the media consists of 15 statement items 

(See Table 2). 

Table 2. Grid of Module Validation Sheets by Media Expert 

Aspect Indicator Item Number 

Module Display 1. Cover suit  

2. image suitability  

3. Matching fonts 

4. Text placement suitability 

5. Module size 

1,2,3 

4,5,6,7,8,9 

10,11,12,13 

14 

15 

In addition to the material and media expert validation questionnaire, there is also a validation 

questionnaire by linguists consisting of 10 statement items (See Table 3). 

Table 3. Grid of Module Validation Sheets by Linguists 

Aspect Indicator Item Number 

Legibility 1. Rules for using language 

2. Use of the term 

3. Language compatibility 

4. EYD Accuracy 

1 

2 

3,4,5,6,7 

8,9,10 
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After the product is declared valid, it is tested on students. After the trial, a student response 

questionnaire was given to the e-module. The student response questionnaire was adopted from 

Setyawan (2012). consisted of 28 statement items. The student response questionnaires are described in 

Table 4. 
Table 4. Grid of Student Response Questionnaire 

Aspect Indicator Item Number 

Display Aspect 1. Cover suit 

2. Image suitability 

3. Letter compatibility 

4. Module size 

1,2 

3,4,5,6 

7 

8 

Content/Material Aspect 1. Material suitability 

2. Systematic presentation of material 

9,10,11 

12,13 

Learning Aspect 1. Instructions for use 

2. Ease of understanding the material 

3. Giving motivation 

14,15,16 

17,18,19,20,21 

22,23 

Aspect of Readability 1. Readability of writing 

2. Language selection 

3. Language use 

24 

25,26 

27,28 

After filling out the student response questionnaire, a student concept understanding 

questionnaire was given in the form of questions to find out how students understand concepts using 

this module. The questionnaire about understanding this concept was adapted from Nurhabibah (2014). 

This questionnaire is feasible to use because it has been declared valid and reliable with a Cronbach 

Alpha value of 0.83, which states that the reliability of the questionnaire is very high. The questionnaire 

consists of 35 multiple choice questions (See Table 5). 

Table 5. Grid of Student Concept Understanding 
No Indicator No. Item 

1 Mention the types of styles 1 

2 Counting style 3.4 

3 State the advantages and disadvantages of forces caused by friction 5 

4 Explain the effect of force based on Newton's Laws 2,21,22,23,24,27,34 

5 Determine the pair of action-reaction forces 35 

6 Identify the quantities of motion 6,7,8,9,29,31 

7 Distinguishing Motion 25,26 

8 Determine the classification of motion in sports 10,19,20,30,32 

9 Analyze the motion of the body 28 

10 Making motion graph analysis 14,15,16,17,18,33 

11 Applying the use of motion and Newton's laws in sports 11,12,13 

 

The results of the data obtained from product validation were analyzed using a Likert scale from 

1 to 4. The classification for the Likert scale score can be seen in Table 6: 

Table 6. Score Classification 
Interval Category 

1.00 – 1.75 Very Bad 

1.76 – 2.50 Bad 

2.51 – 3.25 God 

3.26 – 4.00 Very Good 

Then the questionnaire responses and students' conceptual understanding were analyzed by 

using descriptive statistics. Descriptive statistics present data that include maximum, minimum, and 

average values (Sugiyanto & Candra, 2019). As for the effectiveness stage, the data were analyzed using 

inferential statistics. Meanwhile, inferential statistics are divided into two, namely assumption test and 

hypothesis test. The hypothesis test used in this research is linear regression test. Test the assumptions 

or prerequisites before testing the hypothesis using the normality, homogeneity, and linearity tests (Chen 

et al., 2018; Ong et al., 2021; Ozdemir et al., 2018). This assumption test itself is fulfilled if the Sig 
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value > 0.05 is obtained in each test. Then for Regression test was conducted to see the effect of student 

responses on the results of understanding the concept. 

RESULTS AND DISCUSSION 

The result of this research and development is a product of a sports biomechanics module based on 

literacy skills to improve students' conceptual understanding. The development of this sports 

biomechanics module refers to the ADDIE development model. The stages include the analysis stage, 

the design stage, the development stage, the implementation stage, and the evaluation stage. 

Analysis  

Stage The analysis stage is the initial stage in the ADDIE model. Activities at this stage are carried 

out for reference in developing sports biomechanics learning modules based on literacy skills to improve 

understanding of the concept. The preliminary study was conducted by the researcher with steps such 

as Semester Learning Plan analysis, analysis of textbooks, literature analysis, analysis of student 

characteristics, and interviews with colleagues. Semester Learning Plan (RPS) analysis was conducted 

to see whether the material being taught was in accordance with the Learning Outcomes and expected 

learning outcomes. Based on the results of the Semester Learning Plan analysis, the Learning Outcomes 

are reflected in the learning process. From this course, students can analyze various sports for more 

effective movement development. Based on the results of the syllabus analysis, the module in the Sports 

Biomechanics lecture was developed with introductory material on biomechanics, external 

biomechanics, internal biomechanics, and the application of biomechanics principles. 

The textbook analysis was carried out to see whether the book's contents were under the 

competencies in the Learning Lesson Plan. The textbooks analyzed have been used in lectures, namely 

the Sports Biomechanics of Umar and Jaka Putra Utama and several additional books on general 

biomechanics, such as the Bafirman book. Systematic, so it is rather difficult to formulate in the RPS 

(Semester Learning Plan). So students have difficulty understanding the textbook given by the lecturer. 

Analyzing literature is an activity carried out to collect materials related to module design. The 

characteristic structure of a module is an essential thing in the design. 

Student characteristics are analyzed to determine the characteristics of students' abilities and 

experiences so that the modules developed do not deviate. Based on the results of observations and data 

collection that has been carried out, it is known that students of the Sports Coaching Education Study 

Program, Faculty of Sports Science, Padang State University have different high school backgrounds. 

This background can affect the initial ability, learning method and student motivation in Sport 

Biomechanics lectures. The textbooks used so far have not been able to become a learning resource that 

facilitates students with different high school backgrounds, so these results may underlie the need to 

develop a module.  

After analyzing the Sports Biomechanics reference book, the next activity was interviews with 

colleagues. This aims to find out what problems/obstacles are encountered in the field in connection 

with the Sports Biomechanics lecture. Interviews were conducted with fellow lecturers of the Coaching 

Department on June 14, 2021. Students were not ready to take the Sports Biomechanics lecture, 

students did not know the material to be understood, so it was very time-consuming, and students were 

unable to answer questions promptly, independently without being given a cue by the lecturer. 

Design  

The results at the defining stage are used as the basis for the design stage. At this stage, the researcher 

designed a sports biomechanics learning module based on literacy skills. At the design stage, revisions 

were made to the module cover and table of contents. Improvements made to the module cover are color 

adjustments to the module design. As for the table of contents, it is described and rearranged the learning 

activities carried out on each learning topic systematically. 

Development  

After the design stage of the sports biomechanics module has been carried out, the next step is the 

development stage. The development stage is the stage to realize the developed module. At this stage, 

validation is carried out by validators/experts, and then improvements are made based on the suggestions 

and comments given. This product needs to be validated in order to know if this product is suitable or 
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not. This product validation involves three experts; material, design, and language. Those experts are all 

from UNP. This validation questionnaire uses a Likert scale with four categories: very bad (1), not good 

(2), good (3), and very good (4).  

The results of material expert validation in the first stage obtained an average score of 3.04 from the 

maximum Likert scale score, which is 4. This score is in the good category, but several items are in the 

very bad category, so revision is needed. After the revision, the average score was 4. This score was in 

the very good category, so the material in this module was valid and feasible to be used in the module.  

Furthermore, the validation stage is carried out by media experts. The validation results by media 

experts also consist of 2 stages. The results of media expert validation in the first stage obtained an 

average score of 2,9 from the maximum Likert scale score, which is 4. This score is in the good category, 

but there are several aspect items that are in the very bad and not good category so revision is needed. 

After the revision, the average score was 4. It indicates that the media used in this module is valid.  

The last product validation is language validation carried out by linguists. The validation results by 

linguists also consist of 2 stages. The results of the validation of the linguistic experts in the first stage 

obtained an average score of 3 out of 4 as the maximum Likert scale score. This score is in the good 

category, but several aspect items are in the not good category, so it needs to be revised. After being 

revised the average score is 4, which indicates that the language used in this module is valid. 

Implementation 

It is the stage that is carried out after the product declared feasible to be used in the development of 

literacy-based Sports Biomechanics using the ADDIE model. This stage aims to concretely practice the 

literacy-based Sports Biomechanics module that has been developed and used by students. This 

implementation phase is carried out by distributing the product as a trial to students. The subjects were 

the students of the Faculty of Sports Science, Padang State University class of 2019, totaling 90 people. 

Evaluation 

This phase is an important part of the overall module implementation. In developing the module, a 

normative evaluation has been carried out on the data obtained from experimental and product 

dissemination trials. In this evaluation, product improvements have been carried out continuously. From 

the results of the product refinement, a formal evaluation is carried out. 

After the product was valid and feasible to use, the researchers then distributed the product to the 

students and gave them the response questionnaire on the use of this sports biomechanics module. Based 

on the results of the questionnaire, statistical results for students' responses are represented in Table 7. 

Table 7. Descriptive Statistical Results of Students' Response Questionnaire 

Interval Category Frequency Percentage Mean Max Min 

28.0 – 50.4 Very Bad 0 0 % 

53.64 60 32 

50.5 – 72. 8 Not Good 2 2.22 % 

72.9 – 95.2 Fairly Good 10 11.11 % 

95.3 – 117.6 Good 54 60 % 

117.7 – 140.0 Very Good 24 26.67% 

 Based on Table 7, it can be concluded that 60% or 54 students gave a good perception of the 

sports biomechanics module based on literacy skills developed with an average response score of 53.64. 

Hence, it can be concluded that this module is suitable for use as additional teaching material in sports 

biomechanics lectures. Next, a test is conducted on students to determine their comprehension on the 

concepts obtained by students based on the use of this module. The results of students' understanding of 

concepts can be seen in Table 8. 

Table 8. Descriptive Statistical Results of Students' Concept Understanding 

Interval Category Frequency Percentage Mean Max Min 

0% - 20% Very Bad 0 0 % 

73.6 92.0 52.0 

21% - 40 % Not Good 5 5.55 % 

41% - 60% Good Enough 9 10 % 

61% - 80% Good 50 55.55 % 

81% - 100% Very Good 26 28.89 % 
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 Based on Table 8, it can be concluded that 55% or 50 students have a good comprehension on 

the concept. It can be seen that the students' ability to understand concepts is in the percentage of 61% 

to 80%. The average score of students' conceptual understanding is at 73.6. It can be concluded that this 

module is suitable as additional teaching material in sports biomechanics lectures. 

The effectiveness of the sports biomechanics module based on literacy skills was tested with a 

hypothesis test in the form of simple linear regression. This test was conducted to see how the effect of 

user/student responses on understanding the concepts. However, before testing the hypothesis on these 

two variables, the data must be declared normal and linear. The researcher conducted an assumption test 

to determine whether the data is normal and linear or not. The assumption test is an initial requirement 

to test the hypothesis (Nuvrianti, 2018). The assumption test used is the normality test and linearity test. 

The results of the normality test can be seen in Table 9. 

Table 9. Normality Test Results for 

Variable 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistics Df Sig. 

Students' response 0.148 90 0.200* 0.951 90 0.442 

Concept Understanding 0.186 90 0.102 0.939 90 0.284 

 

 The condition for a data to be said normal is if its significance value (Sig.) > 0.05. Based on the 

Table 11, the value of sig. in the Shapiro-Wilk table for user response is 0.442 and for understanding 

the concept is 0.284. Hence, the results of the normality test show that the significant value of the 

Shapiro-Wilk test > 0.05 is normally distributed, then the data can be continued for the linearity test. 

The results of the linearity test is described in Table 10. 

Table 10. Linearity Test Result 

 Sig Conclusion 

Conceptual Understanding Questionnaire 0.462 Linear 

 The condition for data to be linear is if the significance value is more significant than 0.05. 

Based on Table 10, it can be seen that the data is linear with a comparison of the significance value of 

0.462 > 0.05. Hence, the data can be continued for analysis of research studies by testing hypotheses.  

 Hypothesis testing is to see whether the proposed research hypothesis is accepted or not. The 

hypothesis test is a simple linear regression test. Simple linear regression test aims to see whether there 

is an effect of one variable on another variable or not. The results of the simple linear regression test are 

described in the Table 11. 

Table 11. The results of the variance test on the simple linear regression 

Model Sum Of Squares Mean Square F Sig 

Regression 6091.404 6081.404 408.286 0.000b 

Residual 3260.505 14.856   

Total 9351.909    

Table 11 shows that the variance of the results is 0.000 which means 0.000 < 0.05, so that there 

is an effect of student responses on students' understanding of concepts. 

Table 12. Coefficient of Determination 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1  0.717a 0.541 0.640 1.400 

Table 12 shows that the value of the coefficient of determination or RSquare is 0.541. The magnitude 

of the coefficient of determination (RSquare) is 0.541 x 100% = 54.1%. It means the student response 

variable on the understanding of student concepts simultaneously has an effect at 54.1%. 

Table 13. Results of Simple Linear Regression Coefficient 

Model B Std. Error Beta T Sig 

(Constant)  59.377 49.787 1.193 0.807 0.000 Critical 

ability thinking 1.847 0.092  20.181 0.000 
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Based on Table 13, it was obtained that tcount is 20.181, while p-value is 0.000 < 0.05, which means that 

student responses affect understanding the concept 

This research aims to produce a product in the form of a sports biomechanics module based on 

literacy skills to improve students' conceptual understanding. Teachers need to develop module teaching 

materials to enhance the quality and efficiency of learning (Saputro et al., 2018). Learning modules must 

be arranged systematically and in detail. Before being tested, the product developed must be validated 

and tested first to find out whether the developed module is feasible to use or not. Expert validation is 

product validation carried out by experts and consists of several types of validation (Suyatmin & 

Widiyanto, 2017). The product validation carried out in this study consisted of material validation, 

media validation, and language validation by three experts from Padang State University. Material 

expert validation consists of the suitability of the material to the syllabus, lesson plans, and the contents 

of the sports biomechanics module book. The validation results of this module material were carried out 

twice: where the last validation result obtained a score of 4, which means the material is in the very good 

category. Then on the validation of design experts, the validated aspect is the module book related to 

the cover design and content design aspects. This validation was carried out twice, where in the last 

validation a score of 4 was obtained which means the design is very good. Furthermore, the aspects 

assessed for the validation of linguists are word choice, ease of understanding language, and writing 

grammar. This validation was also carried out twice: where the results of the last validation obtained a 

score of 4, which means the language used is very good. Based on the overall validation results, it can 

be concluded that the product is valid and feasible to use. 

After the product development was carried out and the product was declared feasible, the 

researchers then conducted a trial to see how students responded to using this literacy skill-based sports 

biomechanics module. This trial was conducted on 90 students as the research sample. Based on the 

results of the statistical test in table 3, it can be seen that 26.67% (24 students) said this module was very 

good, 60% (54 students) said this module was good, 11.11% (10 students) said this module quite good, 

2.22% (2 students) stated that this module was not good, and there were no students who stated that this 

module was not very good. The average score of student responses is 53.64 with a maximum score of 

60 and a minimum score of 32. Based on these results, it can be concluded that students respond well to 

the use of this literacy skill-based sports biomechanics module. These results are supported by research 

conducted by Suyatmin & Widiyanto (2017) where the test results (in this case are student responses) 

categorized as good or very good make the module selectable to optimize the learning process. 

In addition, researchers also examined the students' conceptual understanding using this sports 

biomechanics module. As for the results of statistical tests for understanding student concepts, it was 

found that 28.89% (26 students) were in the very good category, 55.55% (50 students) were in the good 

category, 10% (9 students) were in the good category. quite good, 5.55% (5 students) are in the bad 

category, and there are no students who are in the very bad category. The average score of student 

concept understanding is 73.6 with a maximum score of 92 and a minimum score of 52. Based on these 

results, it can be concluded that students' conceptual understanding is in the good category with this 

literacy skill-based sports biomechanics module. Under the research by Luthfya( 2020), the use of 

learning media can facilitate students' understanding of concepts. Moreover, the study states that 

biomechanics can correct errors, reduce the risk of injury and understand the importance of designing 

sports equipment. This statement is supported by Rubiana et al (2017) who state that with a good 

understanding of the theory and concepts studied, coaches and athletes can provide an exercise process 

that under the rules of exercise physiology based on appropriate body physiology. 

To determine the effectiveness of the developed sports biomechanics module, the researcher 

conducted a simple linear regression test to determine how much influence the student response had on 

understanding the concepts they received. Before the regression test, assumption tests and hypothesis 

tests were carried out. The assumption test is carried out with the data's normality test and the data's 

linearity test. The normality test results can be seen in table 4, which shows that the significance value 

of the student response questionnaire is 0.442 and the student's concept understanding questionnaire is 

0.284. This shows that sig < 0.05 so it can be concluded that the data is normally distributed. Meanwhile, 

the results of the linearity test can be seen in table 5, where the significance value shown is 0.462, which 

means that the data is linear. After testing the assumptions, then tested the hypothesis using a simple 

linear regression test. Based on the results of a simple linear regression test, it was found that the 

student's response influenced the students' understanding of the concept with a percentage of 54.1%. 
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The results are supported with the research by Harmono (2017), who states that the learning process is 

designed as to influence and support student understanding. Hence, with the use of interesting modules 

and good responses from students, the modules can be used as learning resources to hone students' 

understanding of concepts. 

Research on module development has been carried out by Agape et al (2021) who developed a 

comic-based basketball module for basketball extracurriculars in elementary schools. Based on this 

research, students are more interested in reading teaching materials. Students' interest in reading can 

undoubtedly improve students' understanding of concepts. This is supported by a research statement 

conducted by Hanif et al (2016) that with the development of learning tools, it can help to improve 

students' understanding of concepts. Similar results were found in the development research conducted 

by Dixon (2005) on the biomechanics module. Based on this research, after comparing student test 

results for two meetings, it turns out that this module can improve students' understanding. Students' 

understanding of concepts can be better and more active because the teaching materials have more 

variations. 

The results are supported by Astalini et al (2021), who states that the use of innovative teaching 

materials can be accepted by students where students give a good perception of the teaching materials 

developed. Based on research conducted by Titting et al (2016), the development of android-based 

learning media on floor exercise material is more effectively used as teaching material by teachers in 

schools. In addition research by Sirate & Ramadhana (2017), shows that the use of literacy skills-based 

modules receives a positive response from both teachers and students. In addition, the effectiveness of 

the learning module based on the results of the literacy posttest showed the percentage of completeness 

reached 76.19%, in the good category. Based on the previous description the use of the literacy skill-

based sports biomechanics module that was developed meets the effective criteria and it is feasible to 

be used as teaching material in the lecture process.  

With the use of modules in the learning process, it is expected to increase students' 

understanding. Concept understanding is one of the abilities or skills achieved in the learning process 

(Arifah & Saefudin, 2017). By understanding the concepts of sports biomechanics, which can be 

programmed with this machine, our bodies, we can move more precisely and accurately. Moreover, the 

study states that biomechanics can correct errors, reduce the risk of injury and understand the importance 

of designing sports equipment (Wahyuda et al., 2016). This statement is supported by Rubiana et al 

(2017), who state that with a good understanding of the theory and concepts studied, coaches and athletes 

can provide an exercise process under the rules of exercise physiology based on appropriate body 

physiology. With this, it can improve the ability of athletes and support athletes to achieve achievements 

in the field of sports and avoid injury to athletes. 

The novelty in this research is the development of teaching materials in the form of modules 

based on literacy skills at the Faculty of Sports Science. In addition, the findings of this study indicate 

that the student response variable can influence the variable understanding of the student's concept of 

the sports biomechanics module based on literacy skills to improve students' conceptual understanding. 

The effect found is also very simultaneous between these variables. Based on the results of relevant 

analysis, this research complement the previous studies. The implications of this research include 

implications for teaching staff (lecturers) that can be used as a guide in designing teaching materials for 

sports biomechanics lectures. The use of modules in the lecture process is expected to make the learning 

process more systematic and practical. It is in accordance with the research conducted by Dewi et al 

(2017), who state that the use of modules in the learning process makes learning more effective and the 

achievement of learning objectives. The use of teaching materials of this module does not only apply to 

sports biomechanics lectures, but can be used in other lectures such as mathematics, physics, 

engineering, English, up to the secondary education level as well. This research needs to be done so that 

learning can be more innovative and well organized. Furthermore, this research can also be used as a 

reference for further researchers and it can be a source of literature study as additional material in 

conducting research. However, this research is limited to developing a sports biomechanics module 

based on literacy skills to improve concept understanding. It is hoped that further research will be held 

with other materials to improve students' understanding of concepts, so that the module books developed 

can be broad. So, every lecture process can take place, both online and offline or in other fields according 

to their needs. 



Jurnal Keolahragaan 10 (2), 2022 - 192 
Umar, Alnedral, Padli, Pringgo Mardesia 

 

Copyright © 2022, Jurnal Keolahragaan, ISSN 2339-0662 (print), ISSN 2461-0259 (online) 

CONCLUSIONS 

Based on the results, the sports biomechanics module based on literacy skills to improve 

understanding of this concept is declared valid and feasible to use. The validation carried out includes 

the validation of material experts, validation of design experts, validation of linguists, and validation of 

evaluation experts. Based on the results of trials using student response questionnaires, it was found that 

the dominant students gave a good perception of this literacy-based sports biomechanics module. After 

validation and testing, the researchers examined the effect of student response variables on students' 

conceptual understanding variables. Based on the results of a simple linear regression test to see the 

impact of this variable, it was found that there was a significant influence between the student response 

variables on the student's concept understanding variable. 

REFERENCES 

Adeniji, S. M., Ameen, S. K., Dambatta, B. U., & Orilonise, R. (2018). Effect of mastery learning 

approach on senior school students' academic performance and retention in Circle Geometry. 

International Journal of Instruction, 11(4), 951–962. https://doi.org/10.12973/iji.2018.11460a 

Adnyana, G. P. (2012). Konsep Siswa Pada Model Siklus Belajar. Jurnal Pendidikan Dan Pengajaran, 

45(3), 201–209. 

Agape, J. A. P., Hariadi, I., & Widiawati, P. (2021). Pengembangan Modul Bola Basket Berbasis Komik 

untuk Siswa Ekstrakurikuler Bola Basket Sekolah Dasar. Sport Science and Health, 3(11), 863–

871. https://doi.org/10.17977/um062v3i112021p863-871 

Agustina, N., & Adesti, A. (2019). Pengembangan Modul Mata Kuliah Strategi Belajar dan 

Pembelajaran Pada FKIP-Universitas Baturaja. Syntax Literate ; Jurnal Ilmiah Indonesia, 4(9), 83. 

https://doi.org/10.36418/syntax-literate.v4i9.713 

Akbar, A. (2017). Membudayakan Literasi Dengan Program 6M Di Sekolah Dasar. Jurnal Pendidikan 

Sekolah Dasar, 3(1), 42. https://doi.org/10.30870/jpsd.v3i1.1093 

Arifah, U., & Saefudin, A. aziz. (2017). Menumbuhkambangkan Kemampuan Pemahaman Konsep 

Matematika dengan Menggunakan Model Pembelajaran Guided Discovery. UNION: Jurnal 

Ilmiah Pendidikan Matematika, 5(3), 263–272. https://doi.org/10.30738/.v5i3.1251 

Asrial, A., Syahrial, S., Maison, M., Kurniawan, D. A., & Piyana, S. O. (2020). Ethnoconstructivism E-

Module To Improve Perception, Interest, and Motivation of Students in Class V Elementary 

School. JPI (Jurnal Pendidikan Indonesia), 9(1), 30. https://doi.org/10.23887/jpi-

undiksha.v9i1.19222 

Astalini, A., Darmaji, D., Kurniawan, D. A., & Wulandari, M. (2021). Students’ Perceptions of the 

Physics-Mathematical E-Module on Partial Differential Material Based on Gender. Jurnal 

Pendidikan Dan Pengajaran, 54(3), 529–538. https://doi.org/10.23887/jpp.v54i3.35338 

Astantry, R. (2014). Pengembangan Bahan Ajar LKS dalam Proses Belajar Mengajar Penjasorkes bagi 

Siswa Kelas V di SD Islam Ta’allumul Huda Kecamatan Bumiayu Tahun Ajaran 2012/2013. 

Journal of Physical Education, Sport, Health and Recreations, 3(8), 1207–1212. 

Cahyadi, R. A. H. (2019). Pengembangan Bahan Ajar Berbasis Addie Model. Halaqa: Islamic 

Education Journal, 3(1), 35. https://doi.org/10.21070/halaqa.v3i1.2124 

Chen, Y. F., Luo, Y. Z., Fang, X., & Shieh, C. J. (2018). Effects of the application of computer 

multimedia teaching to automobile vocational education on students' learning satisfaction and 

learning outcome. Eurasia Journal of Mathematics, Science and Technology Education, 14(7), 

3293–3300. https://doi.org/10.29333/ejmste/91245 



Jurnal Keolahragaan 10 (2), 2022 - 193 
Umar, Alnedral, Padli, Pringgo Mardesia 

 

Copyright © 2022, Jurnal Keolahragaan, ISSN 2339-0662 (print), ISSN 2461-0259 (online) 

Chongo, S., Osman, K., & Nayan, N. A. (2021). Impact of the Plugged-in and Unplugged Chemistry 

Computational Thinking Modules on Achievement in Chemistry. Eurasia Journal of Mathematics, 

Science and Technology Education, 17(4), 1–21. https://doi.org/10.29333/ejmste/10789 

Devianty, R. (2019). Manfaat Literasi untuk Meningkatkan Mutu Pendidikan. Ijtimaiyah Jurnal Ilmu 

Sosial Dan Budaya, 3(1). 

Dewi, E. P., Suyatna, A., Abdurrahman, A., & Ertikanto, C. (2017). Efektivitas Modul dengan Model 

Inkuiri untuk Menumbuhkan Keterampilan Proses Sains Siswa pada Materi Kalor. Tadris: Jurnal 

Keguruan Dan Ilmu Tarbiyah, 2(2), 105. https://doi.org/10.24042/tadris.v2i2.1901 

Dixon, S. J. (2005). Diagnostic assessment of preparedness of level one sports science students for 

biomechanics modules. International Journal of Mathematical Education in Science and 

Technology, 36(1), 49–63. https://doi.org/10.1080/00207390412331303748 

Edwan, Sutisyana, A., & Ilahi, B. R. (2017). Pengaruh Metode Latihan Plyometric terhadap 

Kemampuan Jumping Smash Bola Voli Siswa Ekstrakurikuler SMPN 1 Bermani Ilir Kabupaten 

Kepahiang. Jurnal Ilmiah Pendidikan Jasmani, 1(1). 

Evi, S. (2011). Pendekatan Matematika Realistik (PMR) untuk Meningkatkan Kemampuan Berpikir 

Siswa di Tingkat Sekolah Dasar. Jurnal Penelitian Pendidikan, Edisi Khusus(2), 154–163. 

Fauziah, R. H., & Ruqoyyah, S. (2022). Kemampuan pemahaman konsep pada materi bangun ruang 

melalui model pembelajaran contextual teaching and learning pada siswa kelas v sekolah dasar. 

Journal of Elementary Education, 5(11), 188–198. 

Fortner, S. K., Scherer, H. H., & Murphy, M. A. (2016). Engaging Undergraduates in Soil Sustainability 

Decision-Making Through an InTeGrate Module. Journal of Geoscience Education, 64(4), 259–

269. https://doi.org/10.5408/15-106.1 

Frydenberg, M., & Andone, D. (2011). Learning for 21 st Century Skills. International Conference on 

Information Society, i-Society 2011, 314–318. https://doi.org/10.1109/i-

society18435.2011.5978460 

Gani, M. (2020). Studi Tentang Kompetensi Pelatih dalam Meningkatkan Prestasi Olahraga Siswa. 

Indonesian Journal of Education Management & Administration Review, 4(1), 188. 

Hanif, H., Ibrohim, I., & Rohman, F. (2016). Pengembangan Perangkat Pembelajaran Biologi Materi 

Plantae Berbasis Inkuiri Terbimbing Terintegrasi Nilai Islam Untuk Meningkatkan Pemahaman 

Konsep Siswa Sma. Jurnal Pendidikan: Teori, Penelitian, Dan Pengembangan, 1(11), 2163—

2171. 

Harmono, S. (2017). Pengaruh Model Pembelajaran Quantum dan Gaya Jasmani Olahraga dan 

Kesehatan Siswa SMA Kota Kediri. Jurnal Pembelajaran Olahraga, 3(1), 103–114. 

http://mahesainstitute.web.id/ojs2/index.php/jehss 

Irawan, F. A., Raharja, W. K., Billah, T. R., & Ma’dum, M. A. (2021). Analisis biomekanika free throw 

basket sesuai kaidah Dave Hopla. Jurnal Keolahragaan, 9(2), 210–219. 

https://doi.org/10.21831/jk.v9i2.40360 

Kristiono, I. D., Dwiyogo, W. D., & Hariadi, I. (2019). Pembelajaran Ilmu Gizi Olahraga Berbasis 

Blended Learning pada Mahasiswa Pendidikan Jasmani, Kesehatan, dan Rekreasi. Jurnal 

Pendidikan: Teori, Penelitian, Dan Pengembangan, 4(2), 235. 

https://doi.org/10.17977/jptpp.v4i2.12004 

Kurniawan, F. (2015). Analisis Secara Biomekanika Terhadap Kekerapan Kesalahan Pada Teknik 



Jurnal Keolahragaan 10 (2), 2022 - 194 
Umar, Alnedral, Padli, Pringgo Mardesia 

 

Copyright © 2022, Jurnal Keolahragaan, ISSN 2339-0662 (print), ISSN 2461-0259 (online) 

Gerak Serang Dalam Pertandingan Anggar (Kajian Spesifikasi Senjata Floret). Jurnal Olahraga 

Prestasi, 11(1), 73–90. 

Kusumawati, M., & Muhamad, M. (2020). Mia Kusumawati: Dosen PJKR FKIP Universitas Islam 45 

Bekasi Memet Muhamad: Dosen PJKR FKIP Universitas Islam 45 Bekasi 23. Analisis 

Biomekanika Teknik Shooting Dalam Cabang Olahraga Bola Basket, 11(1), 23–30. 

Kuswanto, C. W., & Pratiwi, D. D. (2020). Pengembangan Bahan Ajar Pendidikan Jasmani untuk Anak 

Usia Dini Berbasis Tematik. Al-Athfal : Jurnal Pendidikan Anak, 6(1), 55–68. 

Laili, I., Ganefri, & Usmeldi. (2019). Efektivitas Pengembangan E-Modul Project Based Learning Pada 

Mata Pelajaran Instalasi Motor Listrik. Jurnal Ilmiah Pendidikan Dan Pembelajaran, 3(306–315). 

Lestari, H. D. (2020). Pengembangan E-Modul IPA Bermuatan Tes Online untuk Meningkatkan Hasil 

Belajar. 4, 73–79. 

Luthfya, U. Z. (2020). Pengembangan Game Edukasi â€œBeruang Pintar (Belajar Bangun Ruang 

Pintar)â€• untuk Memfasilitasi Pemahaman Konsep. UNION: Jurnal Ilmiah Pendidikan 

Matematika, 8(2), 289–300. https://doi.org/10.30738/union.v8i2.7051 

Maribe, B. R. (2009). Instructional Design: The ADDIE Approach. Spinger Science & Business Media. 

Megawanti, P. (2012). Permasalahan Pendidikan Dasar Di Indonesia. Jurnal Ilmiah Pendidikan MIPA, 

2(3), 227–234. 

Mutia, P., Atmazaki, & Nursaid. (2018). Implementasi aktivitas literasi di sma negeri batusangkar. 

Jurnal Pendidikan Bahasa Dan Sastra Indonesia, 7(3), 257–266. 

Nurhabibah, E. (2014). Penggunaan Strategi π-log Berbasis Habits of Mind untuk Meningkatkan 

Penguasaan Konsep dan Mengetahui Profil Self Regulated Thinking Siswa Pada Pembelajaran 

Gerak Benda. Universitas Pendidikan Indonesia. 

Ong, E. T., Govindasamy, D., Singh, C. K. S., Ibrahim, M. N., Wahab, N. A., Borhan, M. T., & Tho, S. 

W. (2021). The 5E inquiry learning model: Its effect on the learning of electricity among Malaysian 

students. Cakrawala Pendidikan, 40(1), 170–182. https://doi.org/10.21831/cp.v40i1.33415 

Ozdemir, B., Cakir, O., & Hussain, I. (2018). Prevalence of Nomophobia among university students: A 

comparative study of Pakistani and Turkish undergraduate students. Eurasia Journal of 

Mathematics, Science and Technology Education, 14(4), 1519–1532. 

https://doi.org/10.29333/ejmste/84839 

Rahmadani, Y., Fitakurahmah, N., Fungky, N., Prihatin, R., Majid, Q., & Prayitno, B. A. (2018). Profil 

Keterampilan Literasi Sains Siswa di Salah Satu Sekolah Swasta di Karanganyar. Jurnal 

Pendidikan Biologi, 7(3), 183. https://doi.org/10.24114/jpb.v7i3.10123 

Rejeki, D. S. (2020). Pengembangan Kreativitas dan Penciptaan Inovasi Serta Modifikasi Olahraga 

Adaptif untuk Anak Berkebutuhan Khusus. Jurnal ORTOPEDAGOGIA, 6(1), 31. 

https://doi.org/10.17977/um031v6i12020p31-34 

Rubiana, I., Millah, H., & Hartadji, R. H. (2017). Kajian Ilmiah Kepelatihan Berbasis Sport Science 

(Upaya Peningkatan SDM Pelatih Taekwondo Pengcab. Taekwondo Kota Tasikmalaya). Jurnal 

Pengabdian Siliwangi, 3(2), 220–223. 

Saputro, G. E., Hanief, Y. N., Herpandika, R. P., & Saputro, D. P. (2018). Modul tutorial sebagai media 

pembelajaran pencak silat untuk siswa sekolah menengah kejuruan. Jurnal Keolahragaan, 6(2), 

130–138. https://doi.org/10.21831/jk.v0i0.21099 



Jurnal Keolahragaan 10 (2), 2022 - 195 
Umar, Alnedral, Padli, Pringgo Mardesia 

 

Copyright © 2022, Jurnal Keolahragaan, ISSN 2339-0662 (print), ISSN 2461-0259 (online) 

Setiawan, M. A., Dasna, W., & Marfu ’ah, S. (2016). Pengaruh Bahan Ajar Multimedia Terhadap Hasil 

Belajar dan Persepsi Mahasiswa pada Matakuliah Kimia Organik I. Jurnal Pendidikan: Teori, 

Penelitian, Dan Pengembangan, 1(2011), 746–751. 

Setyawan, H. B. (2012). Pengembangan Modul Pembelajaran Pencak Silat sebagai Sumber Belajar 

Bagi Siswa Sekolah Menengah Atas (SMA). Universitas Negeri Yogyakarta. 

Sirate, S. S. F. S., & Ramadhana, R. (2017). Pengembangan Modul Pembelajaran Berbasis Keterampilan 

Literasi. Inspiratif Pendidikan, 6(2), 316. https://doi.org/10.24252/ip.v6i2.5763 

Sugiyanto, S., & Candra, A. (2019). Good Corporate Governance, Conservatism Accounting, Real 

Earnings Management, and Information Asymmetry on Share Return. JIAFE (Jurnal Ilmiah 

Akuntansi Fakultas Ekonomi), 4(1), 9–18. https://doi.org/10.34204/jiafe.v4i1.1073 

Suyatmin, S., & Widiyanto, W. (2017). Pengembangan modul pembelajaran perilaku hidup bersih dan 

sehat pada taman kanak-kanak. Jurnal Keolahragaan, 5(1), 90. 

https://doi.org/10.21831/jk.v5i1.12807 

Suyono, Titik, H., & Wulandari, I. S. (2017). Implementasi Gerakan Literasi Sekolah pada Pembelajaran 

Tematik di Sekolah Dasar. Sekolah Dasar: Kajian Teori Dan Praktik Pendidikan, 26(2), 116–123. 

http://journal2.um.ac.id/index.php/sd/article/view/3050 

Titting, F., Hidayah, T., & Pramono, H. (2016). Pengembangan Multimedia Pembelajaran Senam Lantai 

Berbasis Android pada Pendidikan Jasmani Olahraga dan Kesehatan di SMA. Journal of Physical 

Education and Sports, 5(2), 120–126. http://journal.unnes.ac.id/sju/index.php/jpes 

Wahyuda, T. A., Winarno, M. E., & Tomi, A. (2016). Model Latihan Block Permainan Bola Voli Pada 

Kegiatan Ekstrakurikuler di SMK Negeri 6 Malang. Pendidikan Jasmani, 26(1), 188–202. 

Widowati, A., & Rasyono. (2013). Pengembangan Bahan Ajar Senam Lantai Untuk Pembelajaran 

Senam Dasar Pada Mahasiswa Fakultas Ilmu Keolahragaan Universitas Jambi. Journal of 

Chemical Information and Modeling, 53(9), 1689–1699. 

Wulandari, M., & Febriana, N. Y. (2020). Analisis Hubungan Sikap dengan Hasil Belajar Siswa di SMA 

Negeri 1 Sungai Penuh. Jurnal Pendidikan MIPA, 10(2), 1–11. 

Yanti, I. R., Trisna, S., Usmeldi, & Ramli. (2016). Preminary Research Pengembangan Modul Berbasis 

Problem Based Instruction pada Mata Kuliah Fisika Matematika di STKIP PGRI Sumatera Barat. 

E-Journal, 5(1), 19–22. 

Yodha, S. A., Abidin, Z., & Adi, E. P. (2019). Persepsi Mahasiswa terhadap Pelaksanaan E-Learning 

dalam Mata Kuliah Manajemen Sistem Informasi Mahasiswa Jurusan Teknologi Pendidikan 

Universitas Negeri Malang. JKTP Jurnal Kajian Teknologi Pendidikan, 2(3), 181–187. 

Zorluoğlu, S. L., Ergazi, T., & Eser, Ş. (2019). Learning probability of 4th grade science curriculum 

learning outcomes among visually impaired students. International Journal of Evaluation and 

Research in Education 8(2).. https://doi.org/10.11591/ijere.v8i3.17591 

Zuhra, F., Nurhayati, N., Safarati, N., Rahma, R., & Jasmaniah, J. (2021). Pelatihan Implementasi 

Literasi Dan Numerasi Dalam Proses Pembelajaran untuk Guru MTsS. JMM (Jurnal Masyarakat 

Mandiri), 5(6), 3434–3441. 

 


