
 
 
 

|1 

Indonesian Journal of Science and Education, Volume 8, Nomor 1 

 

Indonesian Journal of Science and Education 
Volume 08, Nomor 01, 2021, pp: 1-15 

p-ISSN:2598 –5205, e-ISSN: 2598-520, DOI: 10.31002/ijose.v8i1.71 

e-mail: ijose@untidar.ac.id, website: https://journal.untidar.ac.id/index.php/ijose/index 

 

DEVELOPMENT OF DIGITAL TEACHING MATERIALS ON SOUND WAVES 

TOPIC TO PRACTICE STUDENT’S PROBLEM SOLVING SKILLS 

  
Rahmida Yolanda 1a), Abdul Salam M 1b), Dewi Dewantara 1c) 

1Program Studi Pendidikan Fisika FKIP Universitas Lambung Mangkurat, Banjarmasin 

e-mail: a) rahmidayolanda@gmail.com, b)salam@ulm.ac.id, c) dewantara_pfis@ulm.ac.id 

 

 
Received: March, 3th 2022                         Revised: December, 28th 2023                         Accepted: April, 1st 2024 

 

ABSTRACT 
it is very important to provide students learning support materials, both at school or anywhere, 

particularly to train students' problem solving skills. In general, this study aims to describe the feasibility 

of digital teaching materials on sound wave materials developed to practice  ;    problem solving skills. In 

particular, this study aims to describe; (1) The validity of digital teaching materials, (2) The practicality 

of digital teaching materials, and (3) The effectiveness of digital teaching materials. Its  digital teaching 

materials in the form of teaching materials, lesson plans, student worksheet, and study result test. The 

research was developed using the ADDIE model. The test subjects were 14 students of class XI MIPA 1 

SMA Negeri 10 Banjarmasin. The sampling technique was carried out based on consistency in the pre-

test, post-test, and list of attendance. The research data were obtained from validation test sheets, learning 

outcomes tests, and student response questionnaires. The data were analyzed descriptively-qualitatively, 

the average, and the minimum completeness criteria. The results showed that; (1) The validity of 

teaching materials is in the very good category, (2) the practicality of teaching materials is in good 

category, and (3) the effectiveness of teaching materials is 86% of students having a minimum 

completeness criteria score and an N-gain of 0.71 so that digital teaching materials can be said to be 

good. The conclusions of the research obtained are the development of digital teaching materials on 

Sound Wave material to practice problem solving skills which are declared suitable for use in learning 

activities. With the existence of digital teaching materials, sound waves  digital teaching materials can be 

a decent source of learning for students and practice problem solving skills.  
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INTRODUCTION 

 

Humans in the 21st century are 

required to have many skills, there 

are four groups of skills that are 

important to have in the 21st century: 

ways for working, ways for thinking, 

tools for working, living in the world 

(Hidayat et al., 2017). Ways of 

thinking is a part of thinking skills, 

some of which are creative, 

innovative and problem solving 

(Hidayat et al., 2017). Therefore, it is 

important to focus on students' 

problem solving skills. 

Problem solving skills are very 

important to train as a provision for 

students in life. Problem solving can 

be interpreted as a person's ability to 

solving a problem, also interpreted as 

a person's attitude to face the actual 

situation with the expected situation 

(Ince, 2018). Problem solving occurs 

when a person is solving a situation 

where he never and did not know 

about the actions to be taken to deal 

with the previous situation (Docktor 

et al., 2016). 

Problem solving is important to 

have. It because with problem 

solving skills, a person is asked to 

assemble his own theory, test it, test 

other people's theories, sort out 

theories that can be used and not 

used anymore. (Hidayat et al., 2017). 

In physics, problem solving is an 

important skill to have (Adams and 

Wieman, 2015). Problem solving 

skills are important to have because 

with problem solving skills a person 

is asked to assemble his own theory, 

test it, test other people's theories, 

sort out theories that can be used and 

which are no longer used (Hidayat et 

al., 2017). Problem solving also 

enables a person to solve the 

situation at hand in a systematic, 

well-planned manner and with 

proper and correct execution. 

However, the problem solving 

skills found in the field are still low. 

Supported by research (Yulianawati, 

Novia and Suyana, 2016) if none of 

the 30 participating students can 

answer the question correctly. 

Researchers conducted an initial test 

of problem solving for students of a 

Senior High School Banjarmasin 

class X MIPA 1 with 35 students. 

The results obtained if 0% of 

students visualized or illustrated 

problems, 80% were able to describe 

the problem, only 3% wrote a 

problem solution plan, 53% can 

solve the problem and no one 

evaluates the results of the answers. 

It can be said that students are still 

low in problem solving skills. 

Based on interviews and 

observations, there are not many 

teaching materials for students. Also, 

the teaching materials that can be 

used by students to study are still 

limited, especially with learning 

activities at home which also affects 

the problem solving skills of 

students. Teaching materials that can 

provide motivation are needed by 

students to improve problem solving 

skills so that they can be actively 

involved in the learning process. 

In addition to printed teaching 

materials that are often found, digital 

teaching materials can be another 

choice of teaching materials. The 

choice of digital media as teaching 

materials provides many choices. 

According to (Rahmawati, Wahyuni 

& Yushardi, 2017) one of the digital 

media that can be chosen as teaching 

material is flipbook. This will be 

used by students anytime and 
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anywhere, so that they can practice 

problem solving skills more 

optimally. 

Flipbook appears with a digital 

display, combining text, video, 

images, sound, and navigation. Make 

the display into an interactive 

simulation and can also be combined 

with animation. Fun learning can 

take place and attract the interest and 

attention of students (Diani & 

Hartati, 2018). The results of the 

study (Rahmawati, Wahyuni, & 

Yushardi, 2017) show the results if 

the flipbook learning media is 

included in the very valid and very 

effective category with a percentage 

of 80.39%.  

In the first learning stage to 

practice problem solving skills, the 

direct learning model is a learning 

model that has a teaching approach 

that can help students process 

information step by step 

(Faturrohman, 2017). The stages in 

direct teaching include conveying 

learning objectives and preparing 

students, demonstrating knowledge 

or skills, guiding students in training, 

checking understanding and 

providing feedback, and providing 

opportunities for practice and 

application (Indariani, Amami 

Pramuditya and Firmasari, 2018). 

The use of direct learning models has 

been proven to improve students' 

problem solving abilities (Amrita, 

2016). 

Sound wave material is closely 

related to everyday life. There are 

many problems in everyday life 

related to sound waves. Curriculum 

demands are in line with this. Digital 

teaching materials developed with 

the topic of sound waves should be 

able to train students' problem-

solving skills by loading learning 

materials, examples of physics 

exercises with solving problem-

solving steps, and practice questions 

that can be used as material for 

evaluating student development. 

Digital teaching materials packaged 

in flipbook form are expected to be 

accessible and all students can read 

them, and with the recommendation 

to study from home digital teaching 

materials can be used to study at 

home by smart phone. 

Based on the importance and 

necessity of this teaching materials, 

this research is aims to describe the 

feasibility of teaching materials on 

the topic of sound waves developed 

for training students' problem solving 

skills. This research will describe the 

validation of teaching materials, the 

practicality of teaching materials, 

and the effectiveness of digital 

teaching materials on the topic of 

sound waves. 

 

METHOD 

 

This research is a type of 

development research, the ADDIE 

model is used to develop the device. 

The course of development research 

consists of the stages of analysis, 

design, development, use and 

evaluation. Students of class XI 

MIPA 1 SMA Negeri 10 

Banjarmasin are subjects of research, 

with the object of research in the 

form of the feasibility of digital 

teaching materials. 

The data were collected through 

the test method (study outcome test) 

and non-test (student response 

questionnaire). Using research 

instruments for data collection in the 

form of validation sheets consisting 
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of teaching materials, lesson plans, 

student worksheets and study result 

test.  

 

Table 1 Criteria for Validity and 

Practicality of Teaching Materials 

Interval Criteria 

 Very good 

 Good  

 Enough 

 Poor  

 Not good 

(Widoyoko, 2016) 

 

The validity of teaching 

materials for all aspects is carried out 

by the validator using a validation 

instrument, with a validator 

consisting of 3 validators (academics 

and practitioners) will be averaged. 

The practicality of teaching materials 

comes from student response 

questionnaires given after the 

learning ends. 

To find out the extent to which 

the developed device can be trusted, 

a reliability test is carried out. The 

reliability of the validation results is 

calculated using Cronbach's Alpha 

(Ratnawulan & Rzusdiana, 2014). 

Table 2 Instrument Reliability 

Criteria 

Reliability Coefficient Kriteria 

< 0,20 Very low 

0,20 <  0,40 Low 

0,40 <  0,70 Enough 

0,70 <  0,90 High 

0,90 <  1,00 Very high 

 

The effectiveness of the device 

is assessed from the test of student 

learning outcomes in the form of 

minimum completeness criteria from 

the post-test score. The minimum 

completeness criteria used is 70, 

according to the setting by the 

school. The criteria for the 

effectiveness of the device from the 

student learning outcomes test 

according to Sudijono (2010) in 

(Syafrina, Farhan, & Ropisa, 2016) 

the criteria for the effectiveness of 

the device can be seen in Table 3. 

 

Table 3 Criteria for Device 

Effectiveness 

Scor (%) Criteria 

00-20 Not good 

21-50 Poor 

51-75 Good 

76-100 Very good 

Arikunto (2010) in (Syafrina, 

Farhan, & Ropisa, 2016) 

To strengthen the results, the 

effectiveness of the device will be 

tested using the Normalized gain (N-

gain) whose criteria are listed in 

Table 4. 

 

Table 4 Criteria for Device 

Effectiveness 

Grade Criteria 

 High 

 Enough 

 Low 

(Hake, 1998) 

 

RESULTS AND DISCUSSION 

 

Developed Products 

Product development in the form of 

digital teaching materials on the 

topic of Sound Waves to practice 

problem solving skills. The 

developed digital teaching materials 

contain materials and questions 

based on the characteristics of 

students in class XI MIPA 1 SMAN 

10 Banjarmasin and the 

characteristics of the Sound Wave 

topic. Teaching materials contain 
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content that refers to several sources 

of textbooks which researchers then 

develop according to the 

characteristics of the material and 

students. This teaching material 

consists of several parts, namely: (1) 

Front Cover; (2) Preface; (3) Table 

of Contents; (4) Description of 

Teaching Materials; (5) Instructions 

for Use; (6) Learning 

Implementation Plan; (7) Concept 

Map; (8) Material Description; (9) 

Sample Questions; (10) Practice 

Questions; (11) Bibliography. 

The topic of sound waves in digital 

teaching materials is to practice 

students' problem solving skills, the 

selection of direct learning models 

has been adjusted to the 

characteristics of students. 

These teaching materials are 

arranged for three meetings in which 

each meeting uses a direct learning 

model. Each meeting on teaching 

materials will provide practice 

questions and discussions. The 

material taught at the first meeting is 

the characteristics of sound waves. 

The material taught at the second 

meeting discussed the symptoms of 

sound waves and resonance in strings 

and organ pipes. Then, at the third 

meeting the material taught was 

about the level of intensity and the 

application of sound waves. 

Digital teaching materials are 

adapted to the characteristics of 

students, at the three meetings the 

researchers used a direct learning 

model. With the learning model, it is 

hoped that students will better 

understand basic skills and obtain 

information that is taught step by 

step. The developed digital teaching 

materials discuss Sound Waves so 

that the cover is equipped with a 

picture of a violin. 

 

 
Figure 1. Cover of Teaching 

Materials 

 

The introductory section is an initial 

introduction to teaching materials, 

and is equipped with a table of 

contents and instructions for using 

teaching materials. These 

instructions explain the parts of 

teaching materials so that students 

can use teaching materials 

independently. Then there are 

indicators and learning objectives as 

well as lesson plans that can be 

accessed in digital teaching materials 

which are designed for three 

meetings by adjusting student 

characteristics and material 

characteristics. Next, there is a 

concept map which provides a 

general overview of the material that 

students will study. 

 
Figure 2. Concept Map 
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In the the material that contains 

various kinds of information about 

sound waves. At the first meeting, a 

video related to sound waves was 

presented, and there were questions 

that would be a reference for 

learning at this meeting. 

Teaching materials are also equipped 

with sample questions, each example 

question is equipped with methods or 

steps to practice students' problem 

solving skills. The Material was 

demonstrated by using video for 

students to watch. Completion of 

sample questions with Heller's 

problem solving stages. Students will 

be taught to describe problems, 

describe problems into physical 

equations, develop solutions, plan 

solutions, and finally review the 

results of problem solving. 

Soundwave digital teaching materials 

are also equipped with guided and 

advanced practice questions. 

Students are asked to work on 

problems using problem-solving 

indicators that have been studied. 

 

 
Figure 3. Introduction and video 

 

 
Figure 4. Completion of sample 

questions 

 

These digital teaching materials 

also consist of accessible lesson 

plans and learning outcomes tests. 

The plan for digital teaching 

materials is designed for three 

meetings by adjusting to the 

characteristics of students and the 

characteristics of the material. The 

learning outcomes test is equipped 

with instructions in the form of 

instructions for filling out the test 

and procedures for taking the test. 

This will make it easier for students 

to understand how to take the test. It 

is hoped that the learning outcomes 

tests that have been created can be 

used as learning material for 

students. Student learning results can 

be accessed anytime and anywhere. 

 

 
 

Figure 5 Guided practice questions 

and advanced practice questions 
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Figure 6 Learning implementation 

plan direct learning model 

 

 
Figure 7 Study result test 

 

 

Validation 

The results of the validation of 

digital teaching materials as a whole 

are valid, based on the results of 

assessments by academics and 

practitioners who are categorized as 

at least good. Digital teaching 

materials consist of book covers, 

introductions, instructions for using 

digital teaching materials, table of 

contents, concept maps, teaching 

materials, sample questions, 

worksheets, practice questions, and a 

bibliography. The results of the 

reliability of digital teaching 

materials show a good category, the 

results of the validation of digital 

teaching materials and the reliability 

of digital materials can be seen in 

Table 5. 

Good teaching materials can be 

said to have gone through the 

validation stage before being used 

(Ismail et al., 2020). Two aspects of 

the assessment on the instrument of 

validation of teaching materials are 

aspects of the content of teaching 

materials and aspects of assessment 

and appearance. For the content 

aspect, there are 3 aspects that are 

reviewed, namely software 

engineering, organization, and 

problem solving skills. 

When teacher try teach to 

practice problem solving skills must 

be taught systematically, making it 

easier for students step by step in 

understanding problem solving so 

that problem solving skills are 

trained. Aspects of problem-solving 

skills in digital teaching materials get 

a good category. According to 

(Lestari et al., 2019) problem-solving 

ability is the ability to think or 

reason, apply the knowledge gained 

to be used to solve problems that will 

be faced in the future. As for the 

content aspect of teaching materials, 

the overall category is good 
 

Table 5 Test the Validity and Reliability of Digital Teaching Materials 

No Assessment Aspect Average 

Score 

Category 

1 Software engineering 3,55 Very good 

2 Organization 3,67 Very good 

3 Language 3,50 Very good 

4 Problem Solving Aspect 3,00 Good 

5 Visual Communication 3,50 Very good 
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No Assessment Aspect Average 

Score 

Category 

6 Format 3,83 Very good 

7 Attractiveness 3,75 Very good 

8 Font Shape and Size 3,80 Very good 

9 Language 4,00 Very good 

Validation 3,63 Very good 

Reliability 0,66 Good 

Furthermore, the aspects 

reviewed in the assessment and 

display aspects consist of five 

aspects including visual 

communication, attractiveness, 

format, shape and size of letters, and 

linguistic aspects. In the aspect of 

appearance, teaching materials are 

designed as attractive as possible by 

combining colors and layouts, 

attracting the attention of students 

when reading. It paying attention to 

the numbering system, size and 

typeface that is clear and appropriate, 

namely using the Tw Cen MT and 

Cream Demo fonts with a font size 

of 16 which makes the display of the 

letters not monotonous and 

comfortable to read. Digital teaching 

materials are presented in the form of 

flipbook which are then hosted 

online on a web host so that teaching 

materials can be accessed via url 

links so that they can be opened 

easily by students. In (Alperi, 2019) 

digital teaching materials are 

electronic media in the form of 

reading and can be accessed via 

mobile devices. 

The attractiveness aspect of 

teaching materials gets a very good 

category. By presenting material and 

loading images, it is interesting and 

informative to make it easier for 

students to understand the content of 

the material and have an interest in 

studying the material presented. 

Teaching materials are well 

structured so that they can attract and 

increase the interest of students 

(Fauziah, 2015). In line with what 

was stated by (Komikesari et al., 

2020), digital teaching materials 

contain media that can support 

learning such as images, videos, 

animations and others. 

The language aspect of the 

teaching materials used is 

categorized as very good based on 

good and correct Indonesian writing 

rules. Attention is also given to the 

level of thinking and social 

emotional development of students. 

The language preparation is 

packaged interactively and easily 

understood by readers or students. 

According to (Wicaksono & 

Tanjungpura, 2018) language is very 

important in learning communication 

and facilitates students in receiving 

information. The results of the 

validation of the developed teaching 

materials show that overall aspects 

get a very good category with a good 

degree of reliability. 

 
Table 6 Validation and Reliability of Lesson Plan Design 

No. Assessment Aspect 
Average 

score 
Category 

1 Lesson plan design format 3,78 Very good 

2 Language 3,67 Very good 

3 Content of the lesson plan design 3,66 Very good 
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No. Assessment Aspect 
Average 

score 
Category 

Validation 3,70 Very good 

Reliability 0,64 Good 

The implementation of learning 

activities follows the flow that has 

been prepared in the learning 

implementation plan, which is 

usually for one or more meetings. 

With the standards that have been set 

and based on the 2013 curriculum, 

learning implementation plan is 

made based on the syllabus in order 

to achieve basic competence and as a 

standard of competence, namely 

mastering knowledge, skills and 

attitudes. The results of the validity 

and reliability are presented in Table 

6. The the learning implementation 

plan format is prepared by referring 

to the rules (Permendikbud no 22 

Tahun 2016, 2016) which are 

prepared in accordance with the 2013 

curriculum. The learning 

implementation plan format made is 

categorized as very good. has been 

developed well and students can use 

it. 

Guided by the rules of the 

Indonesian language, the language is 

made simple with terms that are easy 

for students to understand, there is no 

double interpretation of command 

sentences. With the acquisition of the 

language aspect of the lesson plan 

with a very good category, it shows 

that the lesson plan is good and can 

be used. 

The content aspect of the The 

learning implementation plan gets a 

good category, in the aspect of the 

content of the The learning 

implementation plan by including 

core competencies and basic 

competencies by following the rules 

in ((Permendikbud no 22 Tahun 

2016, 2016)). the content of the 

lesson plan contains the syntax of the 

learning model in this case direct 

learning. The content aspect of the 

lesson plans is categorized as very 

good, the developed lesson plans 

have good The learning 

implementation plan characteristics 

and can be used. The results of the 

The learning implementation plan 

validation that have been developed 

show that all aspects as a whole get a 

very good category with a good 

degree of reliability so that the The 

learning implementation plan 

validation results show that the The 

learning implementation plan can be 

used. 

 

Table 7. Validation and Reliability of The Study Result Test 

No.  Assessment Aspect Average Score Catagory 

1 General Construction 3,32 Good 

2 Language 3,67 Very good 

Validation  3,50 Very good 

Reliability 0,76 Good 

One of the tools to evaluate is a 

test of learning outcomes in which 

students are after the learning 

process. According to Gagne and 

Briggs (in Firmansyah, 2011) that 

the test of learning outcomes as a 

means to describe the ability of 

students after following the learning 

process. The published study result 

test consists of questions with C2-C4 

domains. The compiler theory used 

in preparing the study result test 
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validation instrument consists of 2 

assessments, namely the general 

construction aspect and the linguistic 

aspect. The study result test made by 

the researcher consists of 7 

questions. 

The overall general construction 

aspect for each item has a good 

category. Among the criteria for 

study result test is the use of clear 

interrogative sentences or 

commands. The linguistic aspect is 

also considered and gets a good 

category, choosing the right language 

so that it is easily understood by 

students when reading the questions. 

The results of the validity of the 

study result test show that the overall 

aspect gets a very good category and 

a good degree of reliability. So that 

study result test is good and can be 

used in physics learing. 

Student worksheets are activity 

sheets for the learning process to find 

concepts either through theory, 

demonstration, or investigation 

accompanied by clear directions and 

work steps to familiarize thinking 

skills and process skills (Firdaus & 

Wilujeng, 2018). The validation 

results in Table 8. show that the 

overall validation of the student 

worksheets has a good category. So 

it can be said that the developed 

student worksheets have met the 

aspects of content, language, and 

format of student worksheets. 

In the aspect of content, student 

worksheets contain systematic work 

procedures and can provide an 

overview of the problems presented. 

Student worksheets serve as 

guidelines for students to obtain 

information. By including the stages 

of work in student worksheets. 

Student worksheets are also an 

exercise for students to add media to 

the problem solving skills presented. 

In the aspect of language 

assessment, paying attention to the 

correct Indonesian language rules 

and using simple language and 

sentences that are easy to understand 

and in accordance with the thinking 

abilities of students so that sentences 

do not arise that cause multiple 

interpretations. 

Aspects of the format of the 

student worksheets include the 

formulation of indicators, numbering 

system, type and size of letters, 

layout, text and picture illustrations 

and activity procedures. Pictures or 

illustrations on student worksheets 

must be appropriate and can motivate 

students. The results of student 

worksheet validation have a good 

degree of reliability. This indicates 

that the developed student 

worksheets are reliable. 

 

Practicality 

The assessment of the practicality of 

teaching materials is obtained by 

averaging the scores obtained from 

the questionnaires filled out by 

students. According to Riduwan in 

(Afrizon & Dewi, 2019) the 

practicality of teaching materials can 

be stated in the very practical, 

practical, quite practical, and 

impractical categories. The average 

score becomes a reference to 

determine the practicality of the 

teaching materials developed. In 

Table 9. the practicality of teaching 

materials gets a good category. 

The indicator contained in the aspect 

of the benefits of teaching materials 

is that the presence of digital 

teaching materials in learning can 

lead to independence in students. 
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Aspects of the benefits of teaching 

materials obtained a good category 

which indicates that students respond 

positively to aspects of the benefits 

of digital teaching materials that 

students use 
Table 9. Practicality of Teaching Materials 

No Assessment Aspect Average Score Category 

1 Benefit Aspect 3,29 Good 

2 Efficiency Aspect 3,10 Good 

3 Convenience Aspect 3,32 Good 

Practicality 3,24 Good 

Reliability 0,57 Enough 

 

Aspects of the efficiency of 

learning time, getting a good 

category, the average student 

responds if learning using digital 

teaching materials is efficient in 

learning, but there are also some 

students who do not agree. 

Difficulties in students are still in the 

problem of not understanding the 

concepts/materials being taught. 

With online learning, students learn 

more independently and there is no 

direct interaction between students 

and teachers. 

In the aspect of ease of use of 

digital teaching materials, the use of 

sentences that are easily understood 

by students helps students 

understand the material. In the 

design of digital teaching materials, 

they are arranged in attractive colors 

and appearances so that students do 

not get bored so that the teaching 

materials can be said to be clear and 

interesting. Problem solving skills 

are presented in sample questions, 

students will be helped by sample 

questions that contain problem 

solving steps in teaching materials. 

Obtaining the average score of 

all aspects of the student response 

questionnaire becomes a reference 

for whether digital teaching materials 

can be classified as good or not. The 

average results of the student 

response questionnaire scores show 

that digital teaching materials have 

met good standard characteristics, 

even though there are shortcomings 

in the aspect of time efficiency. 

Digital teaching materials on Sound 

Waves to practice problem solving 

skills are good for students to use as 

learning resources and can practice 

problem solving skills. 

 

Effectiveness 
Table 10. Descriptive Statistics of Student Learning Result 

Description Pretest Posttest 

Highest score 32 88 

Lowest score 9 67 

Average Score 20,43 77,00 

Standard Deviation 8,13 6,62 

The number of students 14 14 

The number of students passed (%) 0 (0) 12 (86%) 

Gain score (catagory) 0.71 (high) 
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The learning result of students are 

presented in Table 10. It shows that the 

average pre-test scores of students are still 

low and far from the minimum 

completeness score. The problem solving 

ability of students is still relatively low. 

According to (Tina Sri Sumartini, 2017) in 

her research, the low problem solving 

ability of students is known through how 

students work on pre-test questions, 

students will immediately work on 

questions and enter scores without any 

stages such as steps in problem solving. In 

accordance with the stages of solving 

briefly, namely describing the problems 

presented, describing problems in physical 

equations, planning solutions, carrying out 
plans, and evaluating the results of the 

completion. 

Table 10 shows that the average post-

test score of students has reached and 

exceeded the minimum completeness 

score. It can be said that students' problem 

solving skills are increasing, starting from 

describing problems, describing problems 

into physical equations, planning problem 

solving solutions, implementing solutions, 

and evaluating the results of the settlement. 

The improvement of students' problem 

solving skills as seen from the minimum 

completeness criteria (Kurniyawati et al., 

2019). In line with research (Murnaka et 

al., 2019) in which students experienced an 

increase in problem-solving skills from 

achieving minimum completeness criteria. 

In Table 10, of the 14 students who 

took the post-test, as many as 86% of the 

percentage of students who got a score 

more than the minimum completeness 

criteria , so that by referring to the 

effectiveness of teaching materials with the 

minimum completeness criteria  score, the 

category was very effective with the 

acquisition of 85.71%. 

Competency-based assessment on the 

principle of assessment using reference 

criteria, taking into account the graduation 

criteria of students, namely by achieving 

the minimum completeness criteria  

(Badawi & Qaddafi, 2015). This result is 

also supported by the acquisition of N-gain 

which gets a value of 0.71 in the high 

category. So it can be said if the teaching 

materials developed have been effective. 

By using the direct learning model, it 

can be seen from the pre-test and post-test 

scores how the problem solving skills of 

students. According to Suyidno (in Habibi 

et al., 2017) in the direct teaching model, 

procedural and declarative knowledge is 

specifically designed for the development 

of student learning. In addition, with direct 

teaching the delivery of information will 

be transformed by the teacher to students 

(Faturrohman, 2017). 

In the analysis of the proportion of 
students' correct answers, there are two 

number questions that get a proportion of 

less than 0.70 contained in questions 

number 2 and number 5 which are type C4 

questions or analyzing questions, students 

are still not finished in the process of 

solving problems and evaluating the results 

of the completion . Based on these results, 

students' analytical skills still need to be 

improved. Practice questions are one way 

to improve analytical skills, by providing 

practice questions that require analysis in 

their solution. By (Setyorini et al., 2018) 

with students working on practice 

questions, it is expected that students' 

analytical skills will increase because 

students must improve their analytical 

skills. From research (Diniyah et al., 

2018), students' reasoning abilities increase 

by practicing questions, and added by 

(Aini, R.N., Siswono, 2014) students who 

are trained to work on questions that 

require high-level analysis will be 

accustomed to solving problems. 

Digital teaching materials on sound 

wave material to practice problem solving 

skills are published in the form of a 

flipbook. With online learning, students 

can access teaching materials through their 

smart phones and can learn independently 

by reading or paying attention to the 



 
 
 

|13 

Indonesian Journal of Science and Education, Volume 8, Nomor 1 

completion of practice questions using the 

stages of problem solving. 

 

SIMPULAN 

 

The validity of teaching materials with 

an average score of 3.63 is in the very 

good category. The practicality of teaching 

materials with an average of 3.24 gets a 

good category. The effectiveness of 

teaching materials using the minimum 

completeness criteria is declared effective 

with 86% of students having a score of 

minimum completeness criteria and N-gain 

are 0.71 so that digital teaching materials 

can be said to be good. The students' 

solving ability of SMA Negeri 10 
Banjarmasin class XI MIPA 1 has 

increased after studying with sound wave 

digital teaching materials. 

 

REFERENCES 

 

Adams, W. K., & Wieman, C. E. (2015). 

Analyzing the many skills involved 

in solving complex physics 

problems. American Journal of 

Physics, 83(5), 459–467.  

Afrizon, R., & Dewi, W. S. (2019). 

Kepraktisan Bahan Ajar Statistika 

Pendidikan Fisika Bermuatan 

Model Cooperative Problem 

Solving. Jurnal Eksakta 

Pendidikan (Jep), 3(1), 26. 

Aini, R.N., Siswono, T. Y. . (2014). 

Analisis Pemahaman Siswa Smp 

Dalam Menyelesaikan Masalah 

Aljabar Pada Pisa. MATHEdunesa, 

3(2), 158–164. 

Alperi, M. (2019). Peran Bahan Ajar 

Digital Sigil Dalam 

Mempersiapkan Kemandirian 

Belajar Peserta Didik. Jurnal 

Teknodik, 1, 99.  

Badawi, A. I., & Qaddafi, M. (2015). 

Efektivitas Penggunaan Modul 

Berbasis Lingkungan terhadap 

Hasil Belajar Peserta Didik Kelas 

VII SMP Negeri 28 Bulukumba. 

Jurnal pendidikan fisika ISSN 

2355-5785, 3(2), 110–114. 

Diniyah, A. N., Akbar, P., Nurjaman, A., 

& Bernard, M. (2018). Analisis 

Kemampuan Kemampuan 

Penalaran Dan Self Confidence 

Siswa Sma Dalam Materi Peluang. 

Journal On Education, 1(1), 14–21. 

Docktor, J. L., Dornfeld, J., Frodermann, 

E., Heller, K., Hsu, L., Jackson, K. 

A., Mason, A., Ryan, Q. X., & 

Yang, J. (2016). Assessing student 

written problem solutions: A 

problem-solving rubric with 

application to introductory physics. 

Physical Review Physics Education 

Research, 12(1), 1–18.  
Faturrohman, M. (2017). Model-Model 

Pembelajaran Inovatif. Ar-Ruzz 

Media. 

Fauziah, U. (2015). Desain Penelitian 

Pengembangan Bahan Ajar IPA 

Terpadu Tema Cahaya dan Warna 

untuk Pembelajaran IPA SMP. 

Prosiding Simposium Nasional 

Inovasi dan Pembelajaran Sains 

2015 (SNIPS 2015), 2015(Snips), 

573–576. 

Firdaus, M., & Wilujeng, I. (2018). 

Pengembangan LKPD inkuiri 

terbimbing untuk meningkatkan 

keterampilan berpikir kritis dan 

hasil belajar peserta didik 

Developing students worksheet on 

guided inquiry to improve critical 

thinking skills and learning 

outcomes of students. Jurnal 

Inovasi Pendidikan IPA, 4(1), 26–

40.  

Firmansyah, H. (2011). Hubungan 

Motivasi Berprestasi Siswa Dengan 

Hasil Belajar Pendidikan Jasmani. 

Jurnal Pendidikan Jasmani 

Indonesia, 6(1), 30–33. 

Habibi, M., Zainuddin, Z., & Misbah, M. 

(2017). Pengembangan Perangkat 

Pembelajaran IPA Fisika 

Berorientasi Kemampuan 

Pemecahan Masalah Menggunakan 



 
 
 

|14 

Indonesian Journal of Science and Education, Volume 8, Nomor 1 

Model Pengajaran Langsung Pada 

Pokok Bahasan Tekanan Di SMP 

Negeri 11 Banjarmasin. Berkala 

Ilmiah Pendidikan Fisika, 5(1), 1.  

Hidayat, S. R., Setyadin, A. H., 

Hermawan, H., Kaniawati, I., 

Suhendi, E., Siahaan, P., & 

Samsudin, A. (2017). 

Pengembangan Instrumen Tes 

Keterampilan Pemecahan Masalah 

pada Materi Getaran, Gelombang, 

dan Bunyi. Jurnal Penelitian & 

Pengembangan Pendidikan Fisika, 

3(2), 157–166.  

Ince, E. (2018). An Overview of Problem 

Solving Studies in Physics 

Education. Journal of Education 
and Learning, 7(4), 191. 

Indariani, A., Amami Pramuditya, S., & 

Firmasari, S. (2018). 

Pengembangan Bahan Ajar Digital 

Berbasis Kemampuan Pemecahan 

Masalah Matematis pada 

Pembelajaran Matematika (Bahan 

Ajar Digital Interaktif pada Materi 

Pertidaksamaan Nilai Mutlak 

Linear Satu Variabel). Eduma : 

Mathematics Education Learning 

and Teaching, 7(2), 89–98.  

Ismail, S., Yusuf, F. M., & Ahmad, J. 

(2020). Validitas Bahan Ajar 

Berbasis Model Pembelajaran the 

Validity of Teaching Materials 

Based on Guided Inquiry Learning 

Models on Structure and Function. 

2(1), 22–29. 

Komikesari, H., Mutoharoh, M., Dewi, P. 

S., Utami, G. N., Anggraini, W., & 

Himmah, E. F. (2020). 

Development of e-module using 

flip pdf professional on temperature 

and heat material. Journal of 

Physics: Conference Series, 

1572(1).  

Kurniyawati, Y., Mahmudi, A., & 

Wahyuningrum, E. (2019). 

Efektivitas problem-based learning 

ditinjau dari keterampilan 

pemecahan masalah dan 

kemandirian belajar matematis. 

Jurnal Riset Pendidikan 

Matematika, 6(1), 118–129.  

Lestari, K., Maria S, H. T., & Mahmuda, 

D. (2019). Penerapan Penyelesaian 

Masalah Heller Untuk 

Meningkatkan Kemampuan 

Menyelesaikan Soal Materi Gera 

Lurus. Jurnal Pendidikan dan 

Pembelajaran Khatulistiwa, 8(3), 

2–9. 

Murnaka, N. P., Anggraini, B., & 

Surgandini, A. (2019). Efektifitas 

Pembelajaran Dengan Pendekatan 

Contextual Teaching And Learning 

(CTL) Untuk Meningkatkan 

Kemampuan Pemecahan Masalah 
Matematis. Jurnal Derivat: Jurnal 

Matematika dan Pendidikan 

Matematika, 5(1), 30–36.  

Permendikbud no 22 Tahun 2016. (2016). 

Permendikbud Menteri Pendidikan 

dan Kebudayaan Nomor 22 Tahun 

2016. 53(9), 1689–1699. 

Setyorini, A. D., Saputro, A. N. C., & 

Haryono, H. (2018). Penerapan 

Model Pembelajaran Problem 

Solving Disertai Kartu Soal untuk 

Meningkatkan Kemampuan 

Analisis dan Prestasi Belajar Siswa 

pada Materi Stoikiometri Di Kelas 

X MIPA 2 Semester Genap SMA 

Batik 1 Surakarta. Jurnal 

Pendidikan Kimia, 7(2), 267. Tina 

Sri Sumartini. (2017). Peningkatan 

Kemampuan Pemecahan Masalah 

Matematis Siswa melalui 

Pembelajaran Berbasis Masalah. 

Jurnal Pendidikan Matematika 

STKIP Garut, 5(2), 148–158.  

Wicaksono, L., & Tanjungpura, U. (n.d.). 

Kajian terhadap esensi bahasa 

dalam komunikasi pembelajaran. 

Yulianawati, D., Novia, H., & Suyana, I. 

(2016). Penerapan Pendekatan 

Metakognitif Dalam Upaya 

Meningkatkan Kemampuan 

Pemecahan Masalah Fisika Siswa 

Sma Pada Materi Gerak Harmonik 



 
 
 

|15 

Indonesian Journal of Science and Education, Volume 8, Nomor 1 

Sederhana. Prosiding seminar 

nasional fisika (e-journal). 


