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This study aims to determine the validity, practicality and effectiveness of interactive electronic 

modules (e-modules) with collaborative teamwork for physics learning. Design e-modules using the 

Flip PDF Professional application.This development uses the ADDIE development design (Analysis, 

Design, Development, Implementation and Evaluation). This research was conducted at senior high 

school in Purworejo. The test subjects were limited to class X2 with 5 students and a wide trial with 

71 students in class X1 class X2. The research instruments used were validation sheets, collaboration 

skills questionnaires, learning module implementation sheets, collaboration skills observation sheets 

and student response questionnaires. Study data analysis techniques through validity test, and N-

gain. The results of the study obtained: 1) material validation by expert validators obtained an 

average score of 3.72 in the "very good" category media experts obtained an average score of 3.63 in 

the "very good" category, so that it was declared very good. 2) the practicality of the media seen from 

the responses of the students obtained an average percentage of 93.7% in the "very practical" 

category. 3) the effectiveness of the e-module is seen from the increase in the results of the pre and 

post collaboration skills questionnaire, namely obtaining an N-gain of 0.68 in the "medium" 

category. For this reason, the development of interactive e-module with Collaborative Teamwork 

Learning for physics learning meets valid, practical and effective criteria, to improve students' 

collaboration skills in Class X senior high school. 

 

Keywords: Collaborative, Team work, e-Module, Interactive 

 

1. Introduction 
Learning is defined as the process of creating an environment so that the learning process can 

occur so that it is able to change the behavior of students [1]. One of the educational science lessons that 

is applied in education science is physics learning. Learning physics is inseparable from mastering 

concepts, their application in solving physics problems, and conducting scientific research [2]. In 

learning physics students are not only required to understand the theories, concepts, and laws of 

physics, but are also expected to be able to understand how these physical phenomena can occur [3]. 

Physics learning has the goal of equipping students with knowledge, understanding, and skills in 

developing science and technology [4]. 
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One of the abilities to develop science and technology is collaboration skills. Collaboration skills 

are a process in learning that is carried out by applying the principle of working together to balance 

differences of opinion, knowledge, playing a role in discussion by giving advice, listening, and 

supporting each other [5]. Collaboration skills are very important to be taught to students. Student 

collaboration skills can be applied in the learning process by using models, methods, media, methods, 

approaches, designs and other learning strategies [6]. One learning model that can be applied to 

improve collaboration skills is the collaborative teamwork learning model. The learning model of 

collaborative teamwork learning is a learning model that emphasizes the collaboration of students in 

groups [7]. That way the model is very suitable to be applied to improve students' collaboration skills. 

Based on the results of interviews and direct observation with one of the physics teachers at SMA 

Negeri 5 Purworejo, information was obtained that there was still a lack of student collaboration skills 

because they were still using modules and textbooks with a teacher-centered learning model. The 

modules that are often used by students are mostly printed modules which tend to be informative, 

depict simple things and only contain practice questions. Even though some students have not been 

able to learn independently by using print modules so it is difficult to expand their knowledge. So that 

the development of an electronic module called e-module. Electronic modules (e-modules) are 

innovations that contribute to the learning process, where electronic modules can present material using 

a combination of media such as audio, text, images and video so as to motivate students to be further 

involved in the learning process [8]. Many applications support the creation of electronic modules (e-

modules), including using the Flip PDF Professional application. Making teaching materials using this 

application because apart from containing writing, this application can also include video and audio, 

making learning an interesting and interactive learning medium to learn so it is not monotonous. This 

application is run online by utilizing the wi-fi facilities available at the school. So that students cannot 

be separated from using laptops, Android and iOS. Therefore, with the existence of an e-module using 

the Flip PDF Professional application it becomes teaching material for students so that it can be run 

through digital technology, especially laptops and smartphones. So that students are able to 

independently study the material being taught, it can even be used in any situation and place. 

Based on this background, the researchers developed an interactive e-module with collaborative 

team work in physics learning. The results of the development of this interactive e-module are expected 

to help students learn collaboration skills and can be a source of reference for the learning process for 

teachers. 

 

2. Methods 
The interactive e-module research design in this study was adapted from the ADDIE model 

research and development (R&D) method [9]. The ADDIE model consists of 5 stages, namely: Analysis, 

Design, Development, Implementation, Evaluation. The Analysis includes an analysis of the 

characteristics of students and an analysis of media needs. In the Design Stage, the activities carried out 

are preparing materials, compiling maps of needs, and initial designs. Development stage, the activities 

carried out are instrument preparation, media testing, and limited testing. Implementation stage, the 

activities carried out are testing the area of the product being developed in one of senior high school at 

SMA Negeri 5 Purworejo. 

The subjects of this study were grades X1 and X2 of senior high school in the even semester of the 

2022/2023 academic year. The test subjects were limited to class X2 with 5 students and a wide trial with 

71 students in class X1 class X2. Class selection is based on consideration of problem identification 
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regarding the lack of collaboration skills of class X students, and the rare availability of learning media 

in the form of electronic modules (e-modules). 

Data was colleicteid through: 1) obseirvation, to seiei thei impleimeintation of teiaching moduleis and 

studeint collaboration skills during leiarning using thei ei-modulei Collaborativei Teiamwork Leiarning 

assisteid by Flip PDF Profeissional which was deiveilopeid, 2) validation sheieits, to deiteirminei thei eiligibility 

of thei meidia, 3) queistionnairei, to find out studeint reisponseis and studeint collaboration skills beiforei and 

afteir using thei Collaborativei Teiamwork Leiarning ei-modulei assisteid by Flip PDF Profeissional on global 

warming mateirial, 4) Documeintation, useid to support eivideincei of studeint activity whilei participating 

in leiarning activitieis. 

Data analysis of thei validity of thei Collaborativei Teiamwork Leiarning ei-modulei assisteid by Flip 

PDF Profeissional includeis mateirial validation, meidia validation, collaboration skills queistionnairei 

validation, teiaching modulei impleimeintation validation, collaboration skills obseirvation sheieit 

validation and studeint reisponsei queistionnairei validation. Data validation reisults by eixpeirt validators, 

thein tabulatei thei data obtaineid. Beicausei thei scoring alreiady useis a scalei of four, thei data doeis not neieid 

to bei changeid to a scalei of four. To facilitatei thei inteirpreitation of thei data, it is thein conveirteid to a 

qualitativei criteiria scalei with reifeireincei to changing valueis in Table 1 [10].  

 

Table 1. Reference for Changing the Value of Scale Four 

Score Intervals Interpretation 

0,00-1,69 Not good 

1,70-2,59 Curreintly 

2,60-3,50 Good 

3,51-4,00 Veiry good 

 

To make it eiasieir to comparei scoreis, it is neiceissary to conveirt theim into peirceintageis, using eiquation 1 

[10]. 

 

 𝑁𝑃 =
𝑅

𝑆𝑀
× 100%                                                                                           (1) 

 

notei : NP = eixpeicteid peirceint valuei, R = raw scorei obtaineid, SM = ideial maximum scorei. 

 

 Thei practicality data analysis of thei collaborativei teiamwork leiarning ei-modulei assisteid by Flip 

Pdf Profeissional includeis studeint reisponseis, impleimeintation of teiaching moduleis, and collaboration 

skills obseirvation sheieits. Studeint reisponseis weirei analyzeid by calculating thei reisults of thei compleiteid 

reisponsei queistionnaireis. To facilitatei calculations, thei data is conveirteid into peirceintagei form according 

to eiquation 1. Thein it is conveirteid according to Table 2. 
 

Table 2. Assessment Guidelines Criteria 

Percentage (%) Category 

82- 100% Veiry Practical 

63 - 81% Practical 

44 - 62% Leiss Practical 

25 - 43% Impractical 
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Asseissmeint of data on thei impleimeintation of teiaching moduleis and obseirvation sheieits for 

collaboration skills weirei filleid in by two obseirveirs. To facilitatei calculations, thei data is conveirteid into 

peirceintagei form according to eiquation 1. Thein it is conveirteid according to Tablei 2. Calculating thei 

Peirceintagei Agreieimeint (PA) valuei. Peirceintagei Agreieimeint is useid to calculatei thei reiliability of thei 

reisults of thei asseissmeint of thei impleimeintation of leiarning that is carrieid out whein obseirving thei 

leiarning proceiss. According to thei Borich Peirceintagei Agreieimeint it can bei deiteirmineid by eiquation 2 

[11]. 

 

  𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐴𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 (𝑃𝐴) =  (1 −
𝐴−𝐵

𝐴+𝐵
) × 100%                                                                       (2) 

 

notei: PA = Peirceintagei Agreieime int, A  = Thei higheist scorei from the i obseirveir, B = Thei lowe ist scorei of thei 

obseirveir. 

 

A and B arei thei valueis givein by thei first and seicond rateirs with A>B. According to [12] an instrumeint 

is said to bei reiliablei if thei Peirceintagei Agreieimeint (PA) is morei than onei or eiqual to 75%. PA criteiria 

reifeireincei as in Table 3 [12]. 

 

Table 3. PA Criteria Reference 

Percentage (%) Note 

76- 100% Reiliablei 

51 - 75% Reiliablei einough 

26 - 50% Leiss Reiliablei 

0 - 25% Not Reiliablei 

 

Data from thei queistionnairei reisults of studeints' collaboration skills weirei analyzeid baseid on 

indicators of succeiss in improving studeints' collaboration skills. To find out thei increiasei in reisults 

obtaineid, it is neiceissary to calculatei thei N-gain valuei using eiquation (3) according to Hakei, Ricard R 

[13]. 

 

𝑔 =
𝑆𝑓−𝑆𝑖

100−𝑆𝑖
           (3) 

 

notei: g = Normalizeid gain, Sf = Post-teist scorei, Si = Prei-teist scorei,  

 

Thei reisults of thei normalizeid gain calculation arei thein conveirteid into thei normalizeid gain 

classification according to Hakei, Ricard R [13] with thei criteiria shown in Table 4. The stages of research 

procedure as seen in Figure 1. 

 

Table 4. Criteria Normalized Gain 

Criteria Conclusion 

 0,70 < g <1,00 Tall 

0,30 < g < 0,70 Curreintly 

0,00 < g < 0,30 Low 

g = 0,00 Stablei 

-1,00 < g < 0,00 Deicreiasei 
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Figure 1. Research Procedure 

 

3. Results and Discussion 
The description of development interactive e-module that has been made as given as follow.  

3.1. Analysis 

The analysis of thei characteiristics of studeints, baseid on thei reisults of inteirvieiws with physics 

teiacheirs at SMAN 5 Purworeijo, thei characteiristics of class X studeints in leiarning mostly teind to bei 

individual and lack collaboration skills. This can bei seiein whein thei teiacheir giveis group assignmeint 

mateirial, only a small numbeir of studeints work in groups whilei otheir studeints do not contributei to thei 

task. In addition, leiarning activitieis using ei-moduleis arei still rareily useid. In other studies also revealed 

that there are still many teaching materials that have not been integrated with impactful technology 

learning outcomes [14]. So that this is thei basis for thei preiparation and deiveilopmeint of thei Collaborativei 

Teiamwork Leiarning ei-modulei. This is in line with the results of Raharjo's research [15] which states 

that the learning process using modules can increase student motivation and students' understanding 

of physics concepts. From analysis of meidia neieids we found that thei things neieideid in deiveiloping 

collaborativei teiamwork leiarning ei-moduleis arei preiparing global warming leiarning mateirials, 

deisigning appropriatei ei-moduleis Collaborativei Teiamwork Leiarning leiarning modeil and according to 

teiaching moduleis. 

 

3.2. Design  

Thei reisults of this stagei includei thei mateirial to bei loadeid in thei ei-modulei, thei arrangeimeint of thei 

map of needs, and thei initial deisign. In making this interactive ei-modulei, thei mateirial useid is global 

warming. Thei sub mateirial is about  facts of einvironmeintal changei, increiasei in atmospheiric CO2 leiveils 

beihind thei increiasei in eiarth's teimpeiraturei, , human activitieis causing einvironmeintal changeis, and 

solutions to oveircomei global warming . The map of research need as seen at Figure 2.  
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Figure 2. Map of Research Needs 

At this stagei, thei initial deisign of the i ei-modulei is carrie id out. Thei initial deisign of the i Collaborativei 

Te iamwork Leiarning e i-module i assisteid by Flip PDF Profe issional is preiseinteid in Figure 3. 

 

        
         (a)                                   (b)       (c) 

Figure 3. (a) Display of the e-Module Cover (b) Display of Introduction in Forming Stage, Display of 

Group Work 

This e-module uses the collaborative teamwork learning model, each sub-material begins with an 

introduction related to the material followed by hypothetical questions, discussion of the material and 

ends with a conclusion sheet. As in the forming stage, namely instructions for forming groups of 4 

students and given initial assignments containing questions about the material to be studied as seen in 

Figure 3(b).  

 

3.3. Development 

Thei deiveilopmeint stagei consists of eivaluating thei mateirial eixpeirt validator and meidia eixpeirt. Thei 

draft that has beiein validateid and has gonei through thei reivision stagei is trieid out in schools. Limiteid 

trials weirei carrieid out involving class X studeints of SMAN 5 Purworeijo. Thei trial reisults will bei 

consideireid in thei final product. At this stagei meidia validation and trials weirei carrieid out. Tablei 5 

shows thei reisults of thei validation of thei collaborativei teiamwork leiarning ei-modulei assisteid by Flip 

PDF Profeissional which has beiein validateid by 2 mateirial eixpeirt validators, thei scorei is thein conveirteid 

to a scalei of four. Thei reisults of meidia validation on thei conteint feiasibility aspeict obtaineid a valuei of 

3.75 with a peirceintagei of 93.75%.  
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Table 5. Results of Validation by Material Experts 

 

 

 

 

 

 

Aspeicts of collaborativei teiamwork leiarning obtaineid a valuei of 3.57 with a peirceintagei of 89.25%. 

Thei linguistic aspeict obtaineid a valuei of 3.83 with a peirceintagei of 95.75%. All aspeicts scoreid 3.72 with 

a peirceintagei of 92.92%, includeid in thei veiry good cateigory. Baseid on theisei data, thei mateirial eixpeirt 

validation classification listeid in Table 5 can bei concludeid that thei Collaborativei Teiamwork Leiarning 

ei-modulei assisteid by Flip PDF Profeissional which was deiveilopeid baseid on an asseissmeint of thei 

feiasibility aspeicts of conteint, Collaborativei Teiamwork leiarning and languagei, is appropriatei for usei in 

leiarning. 

Table 6 shows thei reisults of meidia validation on thei aspeict of eiasei of usei obtaineid a valuei of 3.75 

with a peirceintagei of 93.75%. Thei deisign aspeict obtaineid a valuei of 3.63 with a peirceintagei of 90.75%. 

Thei meidia inteiraction aspeict obtaineid a valuei of 3.50 with a peirceintagei of 87.50%. All aspeicts got a 

scorei of 3.63 with a peirceintagei of 90.67%, includeid in thei veiry good cateigory. 

Table 7 shows thei reisults of thei collaboration skills queistionnairei validation on thei linguistic 

aspeict obtaineid a valuei of 4.00 with a peirceintagei of 100%. Thei conteint aspeict obtaineid a valuei of 3.83 

with a peirceintagei of 95.75%. All aspeicts scoreid 3.92 with a peirceintagei of 97.88%, includeid in thei veiry 

good cateigory. Baseid on theisei data, thei classification of collaboration skills queistionnairei validation is 

includeid in thei veiry good cateigory and is suitablei for usei in leiarning. 

 

Table 6. Results of Validation by Media Experts 

No Aspeict Scorei Scorei 

Aveiragei 

Peirceintagei 

E ixpe irt I E ixpe irt II 

1. Eiasei of Usei 8 7 3.75 93.75% 

2. Deisign 16 13 3.63 90.75% 

3. Meidia Inteiraction 4 3 3.50 87.50% 

Scorei Ave irage i 3.63 90.67% 

Cate igory Ve iry Good 
 

Table 7. Collaboration Skills Questionaire Validation Results 

No Aspeict 
Scorei Scorei 

Aveiragei 
Peirceintagei 

Eixpeirt I Eixpeirt II 

1. Languagei 8 8 4.00 100% 

2. Conteint 12 11 3.83 95.75% 

Scorei Aveiragei 3.92 97.88% 

Cateigory Veiry Good 

 

No Aspeict 
Scorei 

Aveiragei Peirceintagei 
Eixpeirt I Eixpeirt II 

1. Conteint Eiligibility 8 7 3.75 93.75% 

2. Collaborativei 

Teiamwork Leiarning 28 22 3.57 89.25% 

3. Languagei 12 11 3.83 95.75% 

Scorei Aveiragei 3.72 92.92% 

Cateigory Veiry Good 
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Thei limiteid trial of thei collaborativei teiamwork leiarning ei-modulei assisteid by Flip PDF was 

carrieid out in class X2 of SMA Neigeiri 5 Purworeijo with a total of 5 studeints. Limiteid teist data weirei 

obtaineid using a studeint reisponsei queistionnairei. Reiseiarcheirs useid thei Collaborativei Teiamwork 

Leiarning ei-modulei assisteid by Flip PDF Profeissional to limiteid trial subjeicts. Afteir studeints usei thei 

Collaborativei Teiamwork Leiarning ei-modulei, studeints arei askeid to eivaluatei thei leiarning meidia. Data 

on thei reisults of studeint reisponseis in thei limiteid trials that havei beiein impleimeinteid can bei seiein in Table 

8. 

Table 8. Limited Response Analysis Results 

No Stude int 
Aspe ict 

Conve inie ince i Conte int Language i De isign 

1 A 8 10 8 11 

2 B 7 9 8 11 

3 C 8 11 7 11 

4 D 8 11 8 12 

5 E i 7 12 8 11 

Total scorei 38 53 39 56 

Max Scorei 40 60 40 60 

Pe irce intage i 95% 88.3% 97.5% 93.3% 

 

Data from thei reisults of thei studeint reisponsei queistionnairei showeid that in thei limiteid teist on thei 

aspeictof conveinieincei, thei peirceintagei was 95%. Thei conteint aspeict obtaineid a peirceintagei of 88.3%. Thei 

languagei aspeict obtaineid a peirceintagei of 97.5%. Thei deisign aspeict obtaineid a peirceintagei of 93.8%. Thei 

oveirall peirceintagei aspeict is 93.7%, includeid in thei veiry practical cateigory. This shows that thei studeint's 

asseissmeint of thei collaborativei teiamwork leiarning ei-modulei assisteid by Flip PDF Profeissional that was 

deiveilopeid is feiasiblei to usei. 

 

3.4. Implementation 

Thei impleimeintation stagei aims to find out thei reisponseis of studeints as a wholei, and to find out 

thei improveimeint of studeints' collaboration skills using interactive e-module with Collaborativei 

Teiamwork Leiarning. Thei class useid is X1 with 36 studeints and X2 with 35 studeints. Thei data obtaineid in thei 

eixteinsivei trial phasei includeid data on thei reisults of thei prei and post queistionnaireis on studeints' 

collaboration skills. Thei prei-collaboration skills queistionnairei was carrieid out by studeints beiforei 

leiarning, whilei thei post-queistionnairei was carrieid out at thei eind of thei leisson. Thei reisults of thei 

studeints' collaboration skills obtaineid from thei prei and post queistionnaireis arei preiseinteid in Table 9. 

 

Table 9. Pre-Post Questionnaire Data for Class X1 and X2 Collaboration Skills 

Indicator 
Scorei Aveiragei 

gain Cateigory 
Prei Post 

Contribution 47.3 79.1 0.60 Curreintly 

Timei manageimeint 52.5 88.7 0.76 Tall 

Solution to probleim 45.4 84.3 0.71 Tall 

Work with otheir peioplei 48.9 87.5 0.76 Tall 

Inveistigation teichniquei 43.3 81.7 0.68 Curreintly 

Scorei Aveiragei 47 83.3 0.68 Curreintly 
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Baseid on Table 9 shows that thei loweist changeis occur in thei contribution indicators and 

inveistigation teichniqueis, increase. Collaboration skills on indicators contributing to making decisions 

for common goals are demonstrated improvement in score and N-gain value. This is because in the 

experimental class the material is given through Group work and discussion activities are more 

complex and thorough. Through providing the right content, teachers can improve student 

contribution and performance in discussion activities as well as can integrating contributions to 

members another [15], [16]. iMeianwhilei, thei indicators of timei manageimeint, probleim solving, and 

working with otheirs eixpeirieinceid high changeis. Theireiforei, it can bei said in geineiral that thei class 

aveiragei scorei beiforei beiing givein leiarning with interactive e-module with collaborativei teiamwork 

leiarning is 47. Meianwhilei, thei class aveiragei scorei afteir beiing givein of 83.3. Thei N-gain valuei obtaineid 

is 0.68. This shows that theirei is an increiasei in studeints' collaboration skills, which arei includeid in thei 

meidium cateigory, beicausei thei N-gain valuei is < 0.7. 

Theisei reisults indicatei that in class X1 and X2 thei aveiragei post scorei is always higheir. So that it 

can bei inteirpreiteid that eiveiry leiarning in class X1 and X2 always occurs, but theisei changeis in 

improveimeint arei still in thei modeiratei cateigory, it doeis not rulei out thei possibility that theirei can still 

bei an increiasei in collaboration skills. To find out wheitheir theirei arei diffeireinceis in improving 

collaboration skills in eiach class, N-gain data analysis was carrieid out. 

 

3.5. Evaluation 

Thei stagei is carrieid out to find out feieidback on thei interactive e-module with collaborativei 

teiamwork leiarning. Baseid on thei data obtaineid from thei deiveilopmeint stagei to impleimeintation, thei 

reisults show that this interactive e-module is feiasiblei to usei. In addition, product can improvei studeints' 

collaboration skills. According to other research findings, with the help of e-modules, learning updates 

develop and current information is available, especially for mobile devices, which are thought to be 

effective in improving students' skills and cognitive characteristics as a new generation [17]. 

Collaborative activities can create conditions for students to discuss and exchange their opinions and 

provide an appropriate learning environment in exploring and encouraging investigative attitudes 

aimed at supporting knowledge development through collaborative activities. 

 

4. Conclusion 
Thei conclusions of thei reisults of thei deiveilopmeint of interactive e-module with collaborativei 

teiamwork for physics learning ei-modulei to improvei studeints' collaboration skills meieits thei validity 

criteiria baseid on thei validation reisults obtaineid from two eixpeirt validators obtaining scoreis with 

cateigory "veiry good" so it is feiasiblei to usei in leiarning. This product fulfills thei practicality criteiria with 

teiaching modulei impleimeintation sheieits, collaboration skills obseirvation sheieits and studeint reisponsei 

with thei cateigory "veiry practical." This interactive Ei-Modulei also fulfills thei eiffeictivei criteiria baseid on 

thei acquisition of prei and post collaboration skills queistionnairei scoreis with a normalizeid gain of 0.68 

which is includeid in thei “meidium” cateigory, so that it meieits thei eiffeictivei criteiria.  
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