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Abstract— One of the 21st century learning demands is the integration of information and communication technology in the learning 

process. E-Module is one of the electronic teaching materials that can help students in the learning process. This study aims to analyze 

the validity and practicality of the developed e-module. This type of research is development studies with the Plomp development model. 

The Plomp development model consists of three stages, namely preliminary research, prototyping phase and assessment phase. The e-

module validity test was carried out by three chemistry lecturers of FMIPA UNP, three informatics engineering lecturers of FT UNP, and 

four chemistry teachers. The e-module practicality test was carried out by four chemistry teachers and 25 students of class XII IPA MAN 

1 Payakumbuh for the 2021/2022 academic year. The research instrument used was a validity and practicality questionnaire. The results 

of the validity of the e-module content were analyzed using the CVR formula, while the results of construct validity, media validity and 

practicality were analyzed using the Aiken's V formula. From the result of validity data analysis, the values of content validity, construct 

validity and media validity were 0.90, 0.84 and 0.86 respectively, with valid categories. The results of practicality data analysis for teachers 

and students obtained 0.85 and 0.82 with practical categories. Based on the results of the study, it was concluded that the chemical 

equilibrium e-module based on guided discovery learning for class XI SMA/MA which was developed was valid and practical.  
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I. INTRODUCTION 

The implementation of the 2013 curriculum in learning uses a scientific approach that requires students to be actively and 

independently involved in the learning process [1]. To support this, one model that can be applied is guided discovery learning. 

Guided discovery learning model is a learning model that encourages students to build meaningful knowledge, where students are 

directed to find concepts with teacher guidance [2]. The application of the guided discovery learning model in the learning process 

can improve learning outcomes [3], learning achievement [4], communication skills [5] and students' critical thinking skills [6]. 

To support the implementation of the guided discovery learning model, teaching materials are needed. One of the teaching 

materials that can be used is a module. The use of modules, especially in chemistry learning, can improve learning outcomes [7], 

critical thinking skills [8], and students' logical thinking skills [9]. However, with the demands of 21st century learning, namely the 

application of science and technology in the learning process, the use of print modules can be transferred to electronic modules (E-

Modules). 

E-Module is an electronic teaching material that can contain text, images and videos so that the learning process becomes more 

interesting and interactive [10]. Several e-modules based on guided discovery learning in chemistry learning have been developed 

and have shown valid and practical results, such as salt hydrolysis [11] and electrolyte and nonelectrolyte solutions [12]. The use 
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of e-modules in the learning process is effective in improving students' learning outcomes [13] and scientific literacy [14]. 

One of the materials studied in class XI SMA is chemical equilibrium. Broadly speaking, chemical equilibrium studies dynamic 

equilibrium, equilibrium constants and the factors that affect chemical equilibrium shifts [15]. Chemical equilibrium material 

requires analytical skills from students because it contains abstract concepts, so in this case it can be assisted with teaching materials 

that can present animations and videos so that they can increase students' understanding of chemical equilibrium material. 

According to the results of the questionnaire analysis given to teachers and students of class XII MAN 1 Payakumbuh and 

SMAN 2 Payakumbuh, it was found that most of the teaching materials used by teachers in the learning process were still in the 

form of printed teaching materials, while the demands of the 2013 curriculum were the application of information technology in 

learning. On the other hand, the readiness of student resources in the field of technology is very supportive in the learning process, 

such as almost all students have smartphones, and the high intensity of students in using gadgets and accessing the internet, so that 

this can be utilized in the learning process. From this background, a research was conducted on the development of a chemical 

equilibrium e-module based on guided discovery learning for class XI SMA/MA. 

II. METHODOLOGY 

This research is classified as development studies with the Plomp development model. This model has three stages, namely: (1) 

preliminary research; (2) prototyping phase; and (3) assessment phase [16]. The subjects of this study were three chemistry lecturers 

of  FMIPA UNP, three informatics engineering lectures of FT UNP, four chemistry teachers and 25 students of class XII IPA MAN 

1 Payakumbuh. 

This research was conducted to the stage of testing the validity and practicality of the developed e-module. The data collection 

instrument used was a validity and practicality questionnaire. The types of data obtained are quantitative data and qualitative data. 

The data obtained were analyzed using the CVR formula and the Aiken's V formula. 

III. RESULT AND DISCUSSION 

Preliminary research. In the preliminary research stage, needs and context analysis, literature review and conceptual 

framework development were carried out. This stage is carried out by distributing questionnaires to teachers and students and 

looking for references from various literatures to solve problems regarding teaching materials, especially chemical equilibrium 

materials. The results of the analysis show that the teaching materials used in schools are generally still in the form of printed 

teaching materials that have not been maximally used. Meanwhile, chemical equilibrium material is a complex material that requires 

analytical skills from students. In accordance with the demands of the 2013 curriculum, namely the application of information 

technology in the learning process, then the development of teaching materials in the form of e-modules with guided discovery 

learning models is carried out which can direct students to be active and independent in finding concepts in chemical equilibrium 

material. 

Prototyping Phase. At this stage, several steps are carried out. First, the design of a chemical equilibrium e-module based on 

guided discovery learning was carried out, where the design was realized in the form of prototype I. Prototype I was evaluated by 

self-evaluation to see the completeness of the components of the developed e-module. The results of the evaluation resulted in 

prototype II. Prototype II was re-evaluated through expert review and one to one evaluation. The expert review was conducted by 

seven material expert validators. The validator evaluates the e-module in terms of content and constructs. The results of the e-

module content assessment can be seen in table 1 below. 

Table 1. Results of E-Module Content Validity Data Analysis 

No Rated aspect Average 

CVR 

Validity 

1 Compatibility of e-module 

content with guided 

discovery learning syntax 

0.90 Valid 



Validity and Practicality of E-Module Chemical Equilibrium Based on Guided Discovery Learning for Class XI SMA/MA 

 

 
 

Vol. 27 No. 2 July 2021                  ISSN: 2509-0119 663 

2 Compatibility of e-module 

content with chemical 

scientific content 

0.91 Valid 

Average 0.90 Valid 

 

Based on table 1, the average CVR value for the suitability of the content of the e-module to the syntax of guided discovery 

learning is 0.90 and the suitability of the content of the e-module with the content of chemistry is 0.91. Overall, obtained an average 

value of  0.90 with a valid category for the validity of e-module content. The E-Module can be said to be valid according to the 

CVR if the CVR value is  ≥ 0.622. The acceptance of each statement item in the validation questionnaire if it has a CVR value ≥ 

critical value based on the number of validators specified [17]. Therefore, the developed e-module can be said to be valid according 

to the stages of guided discovery learning and the suitability of the e-module content with chemical content. The validator also 

performs an assessment in terms of the e-module construct. Assessment in terms of constructs includes components of content, 

language, presentation and graphics. The results of the assessment can be seen in table 2 below. 

Table 2. Results of E-Module Construct Validity Data Analysis 

No Rated aspect V Category 

Validity 

1 Content Component 0.83 Valid 

2 Language Component 0.84 Valid 

3 Components of Serving 0.84 Valid 

4 Graphics Component 0.86 Valid 

Construct Validity Average 0.84 Valid 

 

Based on table 2, the scores for each component of the assessment were obtained. From the content component, a V value of 

0.83 with a valid category, meaning that the content of the e-module was in accordance with the KD and IPK as well as the learning 

objectives of the chemical equilibrium material. From the linguistic component, a V value of 0.84 with a valid category, meaning 

that the language used is in accordance with good and correct Indonesian rules and is easy to understand. From the presentation 

component, a V value of  0.84 with a valid category, meaning that the presentation of the e-module was in accordance with the 

learning objectives and the syntax of guided discovery learning. From the graphic component, a V value of 0.86 with a valid category 

, meaning that the e-module design is already attractive, both in terms of font, color and layout. The average value of all components 

is 0.84, which means that all e-module components are valid. 

The e-module was also validated by three media experts. Aspects assessed include aspects of display, programming and benefits. 

The results of the assessment can be seen in table 3 below. 

Table 3. Results of E-Module Media Validity Data Analysis 

No Rated aspect V Category 

Validity 

1 Display aspect 0.85 Valid 

2 Programming aspects 0.84 Valid 

3 Benefit aspect 0.89 Valid 

Average Validity of Media 0.86 Valid 
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From table 3 above, obtained the value of each aspect. From the display aspect, a V value of 0.85 with a valid category, meaning 

that the e-module display already has a good appearance and an attractive design. From the programming aspect, a V value of 0.84 

with a valid category, meaning that the media used is efficient and the icons used in the e-module are easy to understand. From 

benefits aspect, a V value of  0.89 with a valid category, meaning that the e-module is interactive and easy to use. Overall obtained 

an average value of 0.86, meaning that the media used in the e-module is valid. 

Furthermore, a one-to-one evaluation test was conducted by distributing questionnaires to three students with different abilities. 

The results of the questionnaire analysis showed that the e-module developed was very good in presenting the material. In addition, 

the use of models such as pictures, tables, videos and animations can help students to understand the material. Based on suggestions 

from expert reviews and one to one evaluation, the e-module was revised to produce a valid prototype III. Prototype III was then 

tested on six students (small group). Aspects assessed include ease of use, time efficiency and benefits. The results of the assessment 

at the small group stage can be seen in table 4 below. 

Table 4. Results of Small Group Test Practicality Data Analysis 

No. Rated aspect V Category 

1. Ease of Use 0.83 Practical 

2. Time efficiency 0.83 Practical 

3. Benefit 0.81 Practical 

Average 0.83 Practical 

 

Based on table 4 above, obtained the value of each aspect. From the aspect of ease of use, a V value of 0.83 with practical category, 

meaning that the contents of the e-module are clear as a whole and easy to use. From the aspect of time efficiency, a V value of 0.83 

with practical category, meaning that the use of e-modules in the learning process makes learning time efficient and students can 

learn at their own pace. From the aspect of benefits, a V value of 0.81 with practical category, means that e-modules can increase 

students' motivation to learn independently. Overall, the average value of all aspects is 0.83 with practical category. Furthermore, the 

e-module was revised to produce a practical prototype IV based on suggestions from practitioners. 

Assessment phase. At this stage, a field test of the e-module was conducted by teachers and students. The assessment includes 

aspects of ease of use, time efficiency and benefits. The results of the assessment can be seen in table 5 below. 

Table 5. Results of the Field Test Analysis of Teachers and Students 

No Rated aspect Teacher Students 

V Category V Category 

1. Ease of use 0.87 Practical 0.82 Practical 

2. Learning time efficiency 0.84 Practical 0.81 Practical 

3. Benefit 0.83 Practical 0.82 Practical 

Average 0.85 Practical 0.82 Practical 

From table 5 obtained the value of V for each component of the assessment of teachers and students. Teacher ratings for aspects 

of ease of use, efficiency of learning time and benefits are 0.87, 0.84 and 0.83, respectively. The average value of all aspects according 

to the teacher's assessment was obtained by V of 0.85 with practical category. Student assessments for aspects of ease of use, time 

efficiency and benefits are 0.82, 0.81, and 0.82, respectively. The average value of all aspects according to students obtained a V 

value of 0.82 with practical category. The results of the data analysis show that the e-module is practical in its use, the overall content 

of the e-module is easy to understand, and the language used is easy to understand. The developed e-module makes learning time 

more efficient and can be used according to the learning speed of each student. The guided discovery learning syntax used in the e-
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module supports the teacher's role as a facilitator in learning. In addition, the syntax of guided discovery learning also increases 

students' motivation in learning activities and encourages students to learn independently. 

IV. CONCLUSION 

Based on the research conducted, it can be concluded that the chemical equilibrium e-module based on guided discovery learning 

for class XI SMA/MA that was developed is valid and practical. Future researchers are expected to be able to test the effectiveness 

of the discovery learning-based chemical equilibrium e-module for class XI SMA/MA. 

REFERENCES 

[1] Nurdyansyah and E. F. Fahyuni, Inovasi Model. 2016. 

[2] Yerimadesi, Y. Kiram, Lufri, and Festiyed, Buku Model Guided Discovery Learning untuk Pembelajaran Kimia (GDL-PK) 

SMA. 2017. 

[3] R. B. Syaifulloh and B. Jatmiko, “Penerapan Pembelajaran dengan Model Guided Discovery dengan Lab Virtual PhET 

untuk Meningkatkan Hasil Belajar Siswa Kelas XI di SMAN 1 Tuban pada Pokok Bahasan Teori Kinetik Gas,” J. Inov. 

Pendidik. Fis., vol. 03, no. 02, pp. 174–179, 2014. 

[4] A. O. Bamiro, “Effects of guided discovery and think-pair-share strategies on secondary school students’ achievement in 

chemistry,” SAGE Open, vol. 5, no. 1, 2015, doi: 10.1177/2158244014564754. 

[5] D. Meikasari, I. Rosilawati, and L. Tania, “Efektivitas Model Pembelajaran Guided Discovery pada Materi Kesetimbangan 

Kimia dalam Meningkatkan Keterampilan Komunikasi Siswa,” J. Pendidik. dan Pembelajaran Kim., vol. 9, no. 2, pp. 66–

80, 2020, doi: 10.23960/jppk.v9.i2.202007. 

[6] N. T. Suryani, B. A. Prayitno, and Y. Rinanto, “Pengembangan Modul Berbasis Guided Discovery Pada Materi Sistem 

Pernapasan Untuk Meningkatkan Kemampuan Berpikir Kritis Siswa Kelas Xi Sma Negeri 5 Surakarta,” INKUIRI J. 

Pendidik. IPA, vol. 7, no. 1, p. 101, 2018, doi: 10.20961/inkuiri.v7i1.19796. 

[7] Y. Yerimadesi, A. Putra, and R. Ririanti, “Efektivitas Penggunaan Modul Larutan Penyangga Berbasis Discovery Learning 

Terhadap Hasil Belajar Siswa Kelas Xi Mia Sman 7 Padang,” J. Eksakta Pendidik., vol. 1, no. 1, p. 17, 2017, doi: 

10.24036/jep/vol1-iss1/29. 

[8] Y. Yerimadesi, B. Bayharti, A. Azizah, L. Lufri, A. Andromeda, and G. Guspatni, “Effectiveness of acid-base modules 

based on guided discovery learning for increasing critical thinking skills and learning outcomes of senior high school 

student,” J. Phys. Conf. Ser., vol. 1185, no. 1, 2019, doi: 10.1088/1742-6596/1185/1/012151. 

[9] R. Arifin and E. Irawan, “The Effectiveness of Discovery Learning with Truth or Dare Technique in Improving Students’ 

Logical Thinking Ability,” INSECTA Integr. Sci. Educ. Teach. Act. J., vol. 1, no. 2, pp. 121–129, 2020, doi: 

10.21154/insecta.v1i2.2388. 

[10] Kemendikbud, “Panduan Praktis Penyusunan E-Modul,” pp. 1–57, 2017. 

[11] D. L. Rosanna, A. Yerimadesi, and B. Oktavia, “Validity and Practicality of Salt Hydrolysis E-Module Based on Guided 

Discovery Learning for SMA/MA Students,” vol. 6, no. 5, pp. 1196–1201, 2021. 

[12] W. Wildayati and Y. Yerimadesi, “Entalpi Pendidikan Kimia Validitas dan Praktikalitas E-Modul Larutan Elektrolit dan 

Non Validity and Practicality of E-Module Electrolyte and Non Electrolyte Solutions Based on Guided Discovery Learning 

for,” vol. 95. 

[13] S. Z. Rahma, S. Mulyani, and M. Masyikuri, “Pengembangan Modul Berbasis SETS (Science, Environment, Technology, 

Society) Terintegrasi Nilai Islam di SMAI Surabaya pada Materi Ikatan Kimia,” J. Pendidik. (Teori dan Prakt., vol. 2, no. 

1, p. 70, 2017, doi: 10.26740/jp.v2n1.p70-76. 

[14] M. W. C. Raharjo, S. Suryati, and Y. Khery, “Pengembangan E-Modul Interaktif Menggunakan Adobe Flash Pada Materi 

Ikatan Kimia Untuk Mendorong Literasi Sains Siswa,” Hydrog. J. Kependidikan Kim., vol. 5, no. 1, p. 8, 2017, doi: 

10.33394/hjkk.v5i1.102. 



Validity and Practicality of E-Module Chemical Equilibrium Based on Guided Discovery Learning for Class XI SMA/MA 

 

 
 

Vol. 27 No. 2 July 2021                  ISSN: 2509-0119 666 

[15] A. Indriani, I. B. Suryadharma, and Y. Yahmin , “Identifikasi Kesulitan Peserta Didik Dalam Memahami Kesetimbangan 

Kimia,” J-PEK (Jurnal Pembelajaran Kim., vol. 2, no. 1, pp. 9–13, 2017, doi: 10.17977/um026v2i12017p009. 

[16] Plomp, “Educational Design Research Educational Design Research,” Educ. Des. Res., pp. 1–206, 2013, [Online]. 

Available: http://www.eric.ed.gov/ERICWebPortal/recordDetail?accno=EJ815766. 

[17] C. Ayre and A. J. Scally, “Critical values for Lawshe’s content validity ratio: Revisiting the original methods of calculation,” 

Meas. Eval. Couns. Dev., vol. 47, no. 1, pp. 79–86, 2014, doi: 10.1177/0748175613513808. 

 


