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Abstract—Independent curricula are implemented to create a 

pleasant education and to liberate students from excessive 

dependence on traditional teaching methods of an instructive 

nature. The independent learning of the students becomes the 

main focus of this curriculum. Therefore, there is a need for 

supporting material. It does not only provides material, but it 

can also contribute to increasing the students’ learning 

independence. However, the teaching material from the existing 

physics materials have not supported independent learning and 

have not been properly displayed. The research aims to develop 

e-modules for physics materials that facilitate independent 

learning on an independent curriculum. This research is part of 

educational design research that refers to the plomp 

development model using a descriptive approach in processing 

the data obtained. Validity and practicality tests are carried out 

to see the eligibility of e-module. The validity was tested through 

two stages: one-to-one and small groups. Based on validity at the 

self-evaluation stage, the average score was 98.88%. The validity 

test at the expert review stage is carried out on five aspects: 

material substance, learning design, appearance (visual 

communication), use of software, and learning independence. 

The average value of each aspect were 0.89, 0.92, 0.81, 0.79, and 

0.89, respectively. The practicality test was conducted through 

two stages: one-to-one and small groups. Theaverage 

practicality score was 97.75% and  87.35% for teacher and 

student responses at the one-to-one practicality test. The 

average practicality score was81.15% for small group 

practicality tests with very practical categories. From the 

qualification test performed, the average values in the category 

are acceptable. Students and teachers can consider this e-

module as one of the physics lessons on an independent 

curriculum. 
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I. INTRODUCTION 

The COVID-19 pandemic has a large worldwide influence 

on education [1]. One of them is learning loss, which leads to 

the failure to achieve the goal of learning. Learning loss is 

caused by less effective learning through remote learning [2]. 

Learning loss is defined as a condition in which students’ 

knowledge and skills are reduced compared to achievements 

in the previous period [3]. This is proved by the students’ 

deficient Higher Order Thinking Skilss (HOTS) ability [4]. It 

turns out that not only Indonesia is experiencing this 

condition, but other countries are also experiencing it [5]. 

Much effort has been applied to ensure that learning activities 

continue. There are various learning alternatives, such as 

distance learning using e-learning [6] or Zoom meetings. 

However, the use of learning alternatives still has a low level 

of efficiency, which is only 40% [7]. It cannot be denied that 

distance learning has its challenges for both teachers and 

students [8]. 

Government efforts to address learning losses are by 

implementing a new curriculum tailored to the situation and 

needs [9]. Indonesian government has changed the current 

curriculum from the 2013 Curriculum to an independent 

curriculum from July 12, 2022. The main factor in curriculum 

exchange in Indonesia is caused by learning losses [10]. The 

independent curriculum presents learning material more 

simply and focuses on essential knowledge [11]. As a result, 

the learning material that previously existed in the 2013 

curriculum but in the independent curriculum was removed 

and replaced with other learning material. 

The independent curriculum is project-based and requires 

character and soft skills traits adapted to the school’s 

character. Furthermore, the development of essential 

competencies (literacy and numeration) is vital in this 

curriculum [12]. This aligns with the 21st-century curriculum, 

which also provides students with opportunities to learn and 

develop various literacy skills in various scientific fields [13]. 

The independent curriculum focuses on the autonomy and 

independence of students. Developing learning independence 

can be an effective solution to overcoming learning 

losses [14]. 

Independence demonstrates a belief in the ability of one to 

solve problems without the special help of others [15]. 

Independent learning does not mean learning independently 

or learning on their own, but learning on their own initiative, 

with or without the assistance of other appropriate person to 

make important decisions in meeting their learning 

needs [16]. Independent learning can enhance creativity, 

problem-solving, leadership, communication, and 

innovation [17]. 

Physics is the most essential of the natural sciences because 

it could provide a fundamental conceptual and theoretical 

foundation for the further development of technology and 

other scientific disciplines [18]. In essence, learning physics 

does not only contain theories or formulas to be memorized 

but also concepts that must be understood in depth [19]. In 

the material on global warming and environmental pollution, 

there will be many concepts that students must understand. 

Not only that, students also have to analyze their environment 

to see how global warming and environmental pollution 

occur. To support learning activities, of course, teaching 

materials are needed that are by the independent curriculum, 

which demands students’ learning independence and can 

explain concepts on global warming and environmental 

pollution by linking them to problems in the surrounding 

environment. 

Physics teaching materials in the independent curriculum 
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to restore students’ learning independence have not been 

widely developed. Based on preliminary research which was 

carried out through interviews with teachers from senior high 

schools in Padang City, the material on environmental 

pollution in the handbook provided by Indonesia’s Ministry 

of Education, Culture, Research, and Technology has not 

been explained properly. And in the global warming material, 

the problems presented are not yet close to students. 

Fulfillment of teaching materials for teachers and students, 

especially material on global warming and environmental 

pollution, must be carried out immediately. Remember that 

this material must reach the students. If not, then existing 

learning outcomes have not been achieved properly. 

An effort can be made to solve this problem by developing 

teaching materials. The teaching materials developed not 

only meet the needs of teaching content based on an 

independent curriculum but can also facilitate students’ 

independent learning. A suitable teaching material to 

facilitate independent learning in an independent curriculum 

and also to meet the learning demands of students is an e-

module. 

E-modules are student learning resources that can be used 

in digital form and are organized according to the purpose and 

preferences of the students [20]. E-modules can be opened at 

anytime and anywhere [21], capable of overcoming learning 

space and time constraints, can increase student 

motivation [22], and make students comfortable learning 

with various multimedia that can be in the e-module [23]. The 

main characteristic of e-modules is independent teaching 

resources that are arranged systematically in simple language 

and presented in learning activity units [24] for independent 

learning needs [25].  

E-modules can improve the efficiency of time for students 

to study learning materials, provide solutions to students to 

use information and communications technology wisely, 

increase students’ initiative in the learning process [26], 

provide space for the students to learn independently [27], 

and encourage student literacy to find information from a 

variety of sources on their own [28]. 

In connection with the above exposure, the core objective 

of this study is to develop teaching materials for physics 

lessons that support the independence of learning based on an 

independent curriculum. The e-module developed will pass 

the eligibility test to be ready to be used. The development of 

this e-module uses a Plomp development model consists of 

three stages: preliminary research, development or 

prototyping phase, and assessment phase. However, this 

study is limited to the development phase. From three stages 

of research on this model, this study goes to the second stage 

of development.  

II. METHOD 

A. Research Approach 

The type of research conducted is educational design 

research that develops research-based solutions to complex 

problems in educational practice [29]. The module’s 

development follows the Plomp development model because 

it is more flexible than other models [30]. This development 

model consists of preliminary research, development phase 

(prototype phase), and evaluation phase [29]. This study is 

limited to the development phase.  

The research was carried out between February 9, 2023, 

and September 21, 2023. With details of each phase of its 

research, the preliminary research was carried out from 

February 9, 2023, until April 1, 2023. In the development 

phase, the prototype design phase will be carried out from 

April 2, 2023, until July 21, 2023, and the remaining time will 

be for the formative evaluation phase and analysis of the 

results. 

Information gathering at the preliminary research stage 

was carried out through interviews with physics teachers 

from SMAN 2 Padang, the SMAN 10 Padang, and the SMA 

Pembangunan Laboratorium Universitas Negeri Padang. The 

subjects in this research were six experts to validate the 

product. The one-to-one practicality test was provided to 

three students with low, medium, and high abilities [31] and 

one teacher from the first-grade semester one at SMAN 2 

Padang, the SMAN 10 Padang, and the SMA Pembangunan 

Laboratorium Universitas Negeri Padang. The small group 

phase practicality test was conducted at the SMA 

Pembangunan Laboratorium Universitas Negeri Padang, 

consisting of nine students divided into three groups [32], 

each group representing students with low, medium, and high 

abilities. 

 
Table 1. Plomp development model research procedure 

Preliminary 

research 
 

Review of literature 

Analysis of physics learning 

needs for teachers through 

interviews 

Development 

(prototyping 

phase) 

Prototype I Initial development results 

Prototype II 
Self-evaluation 

Revised 

Prototype III 

Expert review 

One-to-one 

Revised 

Prototype IV 
Small groups 

Revised 

 

Fig. 1 despicts the suggested model’s architectural diagram. 

 

 
Fig. 1. Architecture of the Plomp development model. 

 

B. Data Collection  

At each stage, the research procedure requires data 

collection instruments. The research instruments for each 

stage can be found in Table 2. 

The instruments used in the development phase use an 

open questionnaire with a Likert scale. The purpose of using 

a questionnaire is to collect data from respondents. At the 

self-evaluation stage, the questionnaire used was modified by 

Tessmer [33]. From the expert review stage until the small 

groups stage, the questionnaire used was modified from the 
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previous research [34]. 
 

Table 2. Data collection instruments 

Preliminary 

research phase 

Analysis of 

physics learning 

needs for 

teachers 

Physics teacher interview 

guidelines and teaching 

materials 

Development 

(prototyping 

phase) 

Self-evaluation Self-evaluation instrument 

Expert review Validity instrument  

One-to-one  

One-to-one student 

practicality instrument 

One-to-one teacher 

practicality instrument 

Small groups Small groups instrument 

 

The data obtained using the data collection instrument is 

then analyzed. The results of teacher interviews are analyzed 

using a qualitative descriptive approach. Through this 

approach, the results of the interview are described, 

interpreted, and made informative. Descriptive results at an 

early stage can help gain insight into concepts and find new 

problems [35]. In the formative evaluation phase, a 

descriptive approach is used to explain the validity and 

practicality [36] of the e-modules that have already been 

developed. 

The instrumental practicality results obtained through one-

to-one and small group evaluation are analyzed using the 

Eq. (1) [37]. 

𝑥𝑖 =
∑𝑠

𝑠𝑚𝑎𝑥
× 100%       (1) 

Description: 

xi = Value of questionnaire for each aspect 

∑s = Number of scores given to practice 

smax = Maximum score for each aspect 

The ∑s value is obtained from the total number of scores 

given by the practices for the assessed aspects. The smax value 

is derived from each category present in each aspect. The 

maximum score for each category on each aspect is 4, and the 

minimum score is 1. 

The value range of instrument analysis results in 

practicality between 0%–100%. Table 3 provides the 

practicality criteria for e-modules [38]. 
 

Table 3. Practicality criteria of e-modules using the likert scale 

No Percentage (%) Category 

1 81%–100% Very practical 

2 61%–80% Practical 

3 41%–60% Practical enough 

4 21%–40% Less practical 

5 ≤ 20% Not practical 

 

The validation instruments’ results are gathered through 

the self-evaluation stage and the expert review stage. 

Validation via the self-evaluation stage is analyzed with 

Eq. (1), with validation criteria presented in Table 4 [39]. 

 
Table 4. Practicality criteria of e-modules using the likert scale 

No Percentage Category 

1 81%–100% Very practical 

2 61%–80% Practical 

3 41%–60% Practical enough 

4 21%–40% Less practical 

5 ≤ 20% Not practical 

 

Validation through the expert review phase is analyzed 

with Aiken’s V validity formula [40]. 

V =
∑s

n(c−1)
          (2) 

Description:  

V = Index of agreement on item validity  

s = r-lo  

lo = Lowest score that can be given by the validators 

∑s = Total s 

r  = score given by the validators 

n = Number of validators 

c = The Number of categories selected validators [27]  

The maximum score that can be given by the validators for 

each category is 4, and the minimum value (lo) is 1. The s 

value is obtained using the value given by each validator 

minus 1 (lo). 

There are four categories that validators can select to 

evaluate statements on the validator leverage sheet. The 

validator selection categories are divided into four with 

details, as shown in Table 5. 
 

Table 5. Categories of evaluation of validator responses 

Score Category 
Indicator availability 

percentage (%) 

1 Strongly disagree 0–25 

2 Disagree 26–50 

3 Agree 51–75 

4 Very agree 76–100 

 

The maximum score that a validator can give is 4 with the 

art category agree, and the minimum score is 1 with the 

category strongly disagree. The Number of experts required 

as validators at this stage is six. Validity criteria at the expert 

review stage using Aiken’s V scale [41].  
 

Table 6. E-module validity criteria using Aiken’s V scale 

Aiken’s V scale Category 

V < 0.78 Invalid 

V ≥ 0.78 Valid 

 

The lowest result obtained from the validation instrument 

analysis is 0.00. If the value is 0.00, then each validator gives 

a score on the same statement with the lowest score. If the 

score is 1.00, then every validator pays the same claim with 

the highest rating.  

Revisions made at each stage are based on the value of 

each category obtained. It is also based on suggestions and 

comments received. 

III. RESULT 

  

Preliminary research is also known as the phase of needs 

analysis. Researchers conducted a review of the literature and 

analysis of physics learning needs for teachers through 

interviews. The interview was held with teachers from senior 

high schools in Padang City. The main point of this interview 

is to acquire information about learning planning and 

implementation, the application of physics teaching materials, 

and the students’ learning independence and their association 

with the teaching material and an independent curriculum. 

In the planning and implementation of learning, five 
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questions are asked of the teachers. According to the findings 

of the interviews, information was obtained that the schools 

were already using an independent curriculum. There is a 

difference between the independent curriculum and the 

previous curricula. The independent curriculum is known as 

the term access learning that has been given by the 

government, which is a guide to teachers in formulating the 

learning objectives and the course of learning goals. Two of 

the three samples conducted a learning access analysis 

together with the physical teacher at the school to obtain the 

learning objectives. There are three considerations of teachers 

in the formulation of the purpose of learning and the course 

of learning goals: the school, the students, and the potential 

of the region. Finally, from the results of the interviews, it is 

known that the teachers prepare modules that are tailored to 

the development and abilities of the students. 

The second aspect is the application of physics teaching 

materials in learning. Based on the interviews, obtained 

information that teachers have already used the integrated 

science handbook published by the Ministry of Education, 

Culture, and Technology in 2021. However, the existing 

books have not described physics materials properly and have 

not been able to facilitate students to study independently. 

Because of that, teachers need other supporting teaching 

materials, like student worksheets, presentation media, 

learning videos, and sets of topics. Besides, it was also 

revealed that teachers still use the 2013 curriculum books that 

have the same teaching material as those in the independent 

curricula. 

The last aspect is the student’s learning independence and 

its connection to the teaching material. The teachers informed 

that the student’s learning independence at this time had 

declined compared with when the conditions before the 

pandemic. Teachers felt this, especially when teaching first-

grade students at senior high school. To ensure that the 

learning goes well, teachers must teach the material at the 

previous grade before teaching material that should. One of 

the effects of learning loss is a decrease in the student’s ability 

to learn. Therefore, increased learning independence of the 

student needs to be done to deal with the learning loss impact 

further. 

From the problems found, it is necessary to use physics 

teaching materials that not only contain material but can also 

be a facility to improve the independence of learning students. 

Therefore, the researchers researched to develop independent 

teaching material on physics materials that already use the 

independent curriculum. 

  

1) Prototype design 

Prototype design aims to design solutions to problems that 

have been identified in the previous stage. Refers to the 

findings of interviews with teachers and literature reviews, an 

e-module was designed using the Flip PDF professional 

application to turn the module into electronic teaching 

material that utilizes various multimedia (see Fig. 2–4). 

The e-module is divided into three main parts: the first part 

consists of the cover, the introductory word, the instructions 

for use, the list of contents, and the glossary. The core part 

consists of learning access and learning material that supports 

the student’s independence of learning. And the last part, the 

closing part, consists of the answer key, the library list, the 

table list, and the picture list. 

 

 
Fig. 2. Design cover e-modul. 

 

 
Fig. 3. The prototype design stage on the instructions section for teachers 

and students. 

 

 
Fig. 4. Material content design of the e-module. 

 

2) Formative evaluation  

a) Self-evaluation 

The stage of self-evaluation is carried out by the 

researchers to see the initial errors that appear from the initial 

development results. In addition, the completeness and 

compatibility of the formatted e-module is also assessed. Data 

collection is carried out through a self-evaluation lift 

consisting of aspects of learning effectiveness, learning 

interest/motivation, quality of content, technical quality, and 

application [33]. Table 7 shows the results of the self-

evaluation lift.  

From Table 7, it was found that of the five aspects at the 

self-evaluation stage tested, only one aspect gained an 

imperfect score, while the other aspects gained a perfect score. 

The learning effectiveness aspect gets a score of more than 

90%. The revision at this stage results in a prototype II that 

goes to the next stage of expert review. 
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Table 7. Self-evaluation questionnaire results 

 Assessed aspects Score % 

Learning 

effectiveness 

Learner performance 4 

94.44% 

Clarity of writing/narration 3 

Proper sequencing of content 4 

Effectiveness of strategies 4 

Realistic examples 4 

Amount of practice 4 

Quality of feedback 4 

Quality of learner interactions 4 

Coherence of graphics 3 

Learner interest/ 

motivation 

Interest in content 4 

100% 
Level of learner challenge 4 

Willingness to learn more 4 

User willingness to use 4 

Content quality 

Content accuracy 4 

100% Content completeness 4 

Content superfluousness 4 

Technical quality 

Visual quality 4 

100% Aural quality 4 

Effective use of media 4 

Implementability 

Teacher ease of use 4 

100% Learner ease of use 4 

Fit to learning environment 4 

Average 98.88% 

Category Valid 

 

b) Validity 

Validation at the expert review stage is carried out by 

experts. The data collection instrument used is a validation 

lift. The aspects assessed on this aspect are the substance of 

the material, the design of learning, the appearance (visual 

communication), the use of software [34], and independent 

learning [42]. Tables 8–12 provide the data analysis results 

for each aspect of the validation instrument. 

After analyzing data on validation instruments obtained in 

Table 8, the validation values on the material substance 

aspect for each statement are ≥ 0.78. According to Aiken’s V 

validity scale criteria [41], it can be seen that aspects of 

material substances acquire acceptable values. Table 9 shows 

that the value of each statement on the learning design aspect 

[43] is more than 0.80. Statements number 2, 3, 4, and 18 

obtain a value of 1.00, which means that each validator gives 

the maximum score on the statement. Every statement on 

learning design aspects already has a valid category.  

According to Table 10, the values of each statement on the 

aspect of display (visual communication) are in the range of 

0.70 to 0.95. Statement number 6 has a value of less than 0.78. 

The e-module layout design needs to be revised. On this 

aspect, there is still a statement whose value is invalid. 

However, from the average values on this aspect, it is clear 

that the e-module developed has already been categorized as 

valid. 

After conducting data analysis for the aspects of software 

utilization (visual communication) [34], we obtained a 

validity value of this aspect of 0.79 with a valid category. 

Table 11 contains three statements, each of which has been 

categorized as valid because the value of V received is ≥ 0.78.  

Table 8. Result of validation instrument analysis on material substance aspects  

No Statement r1 r2 r3 r4 r5 r6 ∑s V 

1 

E-modules are presented in accordance with: 

a. Theory of science 

b. Testable/tested 

c. Factuality (based on facts) 

d. Logical/rational 

4 4 4 4 3 4 17 0.94 

2 

The material contained in the E-module has been presented by: 

a. Material supplies 

b. Exploration/development 

c. Collaboration with other materials/other lessons 

d. Descriptive/imaginative 

3 4 3 4 3 3 14 0.78 

3 

E-module presented already; 

a. Actuality (see from the material point of view) 

b. Up to date (using examples of application/ application based on current real 

conditions) 

c. Innovative (bringing about new things) 

4 4 4 4 3 3 16 0.89 

4 The E-module presented uses standard and understandable grammar. 4 4 4 3 4 4 17 0.94 

Validity of material substance aspects 0.89 

Category Valid 

Note: r1 to r6 represents the score given from validator 1 to validator 6 for each statement. 

 

Table 9. Result of validation instrument analysis on learning design aspect 

No Statement r1 r2 r3 r4 r5 r6 ∑s   V 

1 The E-module presented has an interesting and relevant cover. 4 4 4 4 4 3 17 0.94 

2 The E-module presented has a list of contents. 4 4 4 4 4 4 18 1.00 

3 The E-module presented has a complete glossary. 4 4 4 4 4 4 18 1.00 

4 The E-module presented lists learning access 4 4 4 4 4 4 18 1.00 
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5 
The E-modules are presented by the learning access and show the benefits 

obtained for the learners.  
4 4 3 3 4 4 16 0.89 

6 The E-modules presented have motivation for the pupils. 4 3 4 3 4 3 15 0.83 

7 
The E-module presented has instructions for use by teachers and pupils as 

well. 
3 4 4 4 4 4 17 0.94 

8 The E-module presented has general instructions for use. 3 4 4 4 4 4 17 0.94 

9 E-modules are presented by the learning objectives of each learning activity. 4 4 4 3 4 4 17 0.94 

10 
The E-modules presented have materials that match learning access and 

purpose. 
4 3 4 3 4 4 16 0.89 

11 The E-module presented contains a summary of the material description 4 4 4 3 4 4 17 0.94 

12 
The E-module presented has a task that reinforces the understanding of the 

students and matches the purpose. 
3 4 4 4 3 4 16 0.89 

13 
The E-module presented has a worksheet consisting of work instructions 

that train the skills of the established learning objectives. 
3 3 4 4 3 4 15 0.83 

14 
The E-modules presented have training that allows the student to master 

learning access through the expected learning objectives. 
3 4 4 4 3 4 16 0.89 

15 
The E-module presented has an evaluation that can help the student to assess 

his or her abilities. 
3 3 4 4 3 4 15 0.83 

16 The E-module presented has the answer key. 4 4 4 4 3 4 17 0.94 

17 The E-module presented contains a list of references. 3 4 4 4 4 4 17 0.94 

18 
The E-modules presented have an attachment containing a table list and a 

picture list. 
4 4 4 4 4 4 18 1.00 

Validity of learning design aspects 0.92 

Category Valid  

Note: r1 to r6 represents the score given from validator 1 to validator 6 for each statement. 

 
Table 10. Result of validation instrument analysis on display (visual communication) aspects 

No Statement r1 r2 r3 r4 r5 r6 ∑s V 

1 
The E-module presented uses basic navigation and hyperlinks that work 

well. 
3 4 4 3 4 3 15 0.83 

2 
The E-module is presented using readable, proportional, and good 

composition letters. 
3 4 3 3 4 3 14 0.78 

3 
The E-modules are presented using images, sounds, and videos that 

match the material presented. 
4 3 4 4 3 3 15 0.83 

4 
The E-module presented has a good color composition and an attractive 

appearance. 
4 4 4 4 4 3 17 0.94 

5 
The E-module presented uses an animation that matches the context and 

does not slow down the slide display. 
4 4 3 3 3 3 14 0.78 

6 The E-module presented has a proportional and interesting design layout. 3 4 4 3 2 3 13 0.72 

Validity of display (visual communication) aspect 0.81 

Category Valid  

Note: r1 to r6 represents the score given from validator 1 to validator 6 for on each statement. 

 
Table 11. Result of validation instrument analysis on software utilization aspect  

No Statement r1 r2 r3 r4 r5 r6 
∑s V 

1 The E-module presented provides feedback from the system to the student 4 3 4 3 3 3 14 0.78 

2 E-modules are presented using supporting software other than the main software 4 3 4 4 3 3 15 0.83 

3 Originality of the E-module.   3 4 4 3 3 3 14 0.78 

Validity of software utilization aspect 0.79 

Category Valid  

Note: r1 to r6 represents the score given from validator 1 to validator 6 for on each statement. 

 
Table 12. Result of validation instrument analysis on independent learning aspects 

No Statement r1 r2 r3 r4 r5 r6 ∑s V 

1 

The E-modules presented can improve the student’s learning independence by the 

indicators of student independence, including:  

a. initiative and motivation  

b. learning needs  

c. Learning objectives/targets  

d. Relevant learning sources  

e. evaluation of learning processes and outcomes by the student. 

4 4 3 4 3 4 16 0.89 

Category Valid  

Note: r1 to r6 represents the score given from validator 1 to validator 6 for on each statement. 

 

This e-module is structured in addition to as a learning 

resource to enhance the learning independence of the student. 

From Table 12, the validation value obtained on the learning 

independence aspects is higher than 0.78 and is already 
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acceptable with a valid category. 

c) Practicality 

Practicality tests on Plomp development models are 

conducted through two stages, one-to-one and small groups. 

The one-to-one phase is carried out by conducting practicality 

tests on first-grade students at senior high schools in three 

different schools. Each school took three students with low, 

medium, and high abilities and a physics teacher to perform 

the practicality test of the e-module. 

The instrument used in data capture uses a lift consisting 

of e-module content aspects, e-module display and media, 

ease of use, and independent learning aspects. Table 13 shows 

the results of the one-to-one practicality for teacher’s 

responses. Based on the analysis of data in Table 13, the four 

aspects tested for practicality obtained a score of over 90%. 

Indeed, regarding the e-module, display, and media, they got 

the maximum score. The one-to-one practicality test to the 

teacher stated that the e-module developed was very practical. 

 
Table 13. Results of one-to-one teacher practicality questionnaire  

Evaluation Percentage Information 

E-module content 96.30% Very practical 

E-module display and media 100% Very practical 

Ease of E-module 96.11% Very practical 

Students learning independence 98.61% Very practical 

 

According to Table 14, the value of the one-to-one stage 

practicality test to students got a practicality score of between 

80% and 92%. Each aspect tested practicality is already in the 

category of very practical. From the one-to-one stage 

practicability test, both from the teachers’ and students’ 

responses, the result that the e-module developed is already 

very practical. 

 
Table 14. Results of one-to-one students practicality questionnaire  

Evaluation Percentage Information 

E-module content 90.13% Very practical 

E-module display and media 91.67% Very practical 

Ease of E-module 80.57% Very practical 

Students learning independence 87.05% Very practical 

 

After analyzing the data of the practicality test at the small 

group stage in Table 15, it is known the practicality value of 

e-modules already exceeds 70%. This means that the e-

modules developed are already practical. There are aspects 

already worth over 80%, such as e-module content and e-

module displays and media that can already be very practical. 

 
Table 15. Results of small group practicality questionnaire  

Evaluation Percentage Information 

E-module content 94.57% Very practical 

E-module display and media 83.37% Very practical 

Ease of E-module 77.14% Practical 

Students learning independence 79.17% Practical 

IV. DISCUSSION 

According to the results of the interviews and the library 

reviews that have been obtained, it can be seen that there is a 

match between the two. Independent curricula have been 

implemented in senior high schools in Padang City. The 

independent curriculum provides educational resources that 

can support lessons. Physics subjects for 1st-grade students at 

senior high schools use natural science teaching materials 

published in 2021 by the Ministry of Education, Culture, 

Research, and Technology. However, the physics material in 

this book has not been explained well. The findings agree 

with previous research, which found that teaching materials 

to help students understand the conceptual material and the 

impact of global warming are still lacking [44]. As a result, 

teachers have to find or compile teaching materials to 

supplement physics materials that are not in that book. The 

impact of the teaching material used in the study has not been 

tested for its eligibility. There is no guarantee that the 

teaching material prepared by the teacher is in line with the 

existing learning access. 

Independent curricula require students to learn 

independently to overcome learning losses. Impacts caused 

by learning loss include reduced academic ability [3], 

learning gaps, long-term recovery, lack of student readiness 

in learning, increased social disparity, and student risk of 

failure in education [45]. Therefore, researchers are 

developing physics materials that can facilitate students to 

learn independently based on independent curricula. 

The e-module is a type of teaching material that is suitable 

for addressing the problems of the availability of teaching 

materials as well as enhancing the independence of the 

learners [46]. The e-module is an interactive material that 

encourages critical thinking and gives feedback [47]. The e-

module is structured by multimedia that facilitates the 

teacher’s development of learning techniques and producing 

maximum results [48]. The characteristics of the e-module 

that supports self-learning are also perfectly compatible with 

the independent curriculum to overcome learning loss. 

The results of the instrument validation of teaching 

materials evaluated by the experts there are five aspects:  the 

substance of the material, learning design, display (visual 

communication), the use of software, and the autonomy of 

learning. From the results of the analysis, the validity values 

in each aspect are 0.89, 0.92, 0.81, 0.79 0.89. All the assessed 

aspects have already met the valid category; the data is 

acceptable. The validator’s suggestions were used to update 

the e-module. The revisions made to the e-module were 

adjusted with a statement on each aspect that obtained a low 

value. The part of the e-module that needs to be noted is the 

layout design. This is because the validity value gained on the 

design statement is less than 0.78. That means this statement 

is not valid.  

The practicality test was conducted in two stages. In the 

one-to-one stage, the teachers’ and students’ responses were 

obtained. These results, on a scale of 0%–100%, were 97.75% 

for the teachers’ responses and 87.35% for students’ 

responses. In small group stage practicality tests, the average 

result was 81.15%. Based on the practicality assessment 

category, the three results were in the very practical category. 

The results in Tables 13 and 14 show that the data obtained 

for each aspect is already in the very practical category. Only 

in Table 15 is the data obtained divided into two categories, 

which are very practical and practical. Aspects of e-module 

ease and the independent learning of the student in the 

practical category. This is because in the ease aspect of the e-

module, the e-module can only be used when the student is 

connected to the internet, and the link accessed by the student 
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cannot be opened when the student is offline. In the aspect of 

learning independence, the students still need help from the 

teacher in learning activities using the e-module. 

From the entire data analysis, the e-module developed is 

already worthy of being used as it has passed validity and 

practicality tests with the category already accepted. 

However, this e-module still requires improvement, 

especially for the ease of the e-module aspect and the 

independent learning aspect of the student. It would be even 

better if this e-module was also tested for its effectiveness. 

V. CONCLUSION 

This research was conducted to develop e-modules suitable 

for independent learning on physics materials based on the 

independent curriculum. This research began with 

preliminary research to analyze the needs of teaching 

materials. Based on a preliminary research, it was found that 

e-modules for independent learning on physical materials 

based on an independent curriculum are very needed. e-

module tested validity and practicality through 4 stages. 

According to the results of the stage of self-evaluation, the 

five aspects validated obtained an average percentage of 

validation e-module valued at 98.88% with valid category. 

From validation results of the expert review stage from five 

aspects obtained averages of each aspect were 0.89, 0.92, 

0.81, 0.79, and 0.89, acceptability. Overall, the e-modules 

developed are valid. The practicality test was conducted in 

two stages, one-to-one and small group with a score of 97.75% 

for the teacher’s response and 87.35% for the student’s 

response. For the small group stage obtained total score of 

81.15% with very practical category. 
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