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ABSTRACT 

The purpose of this study was to analyze the need for the development of an e-module based on PBL with the help 

of a virtual laboratory on the digestive system material at Baleriwu Danga Senior High School, Flores, NTT. This 

research is an early stage (Research and information collecting) included in Borg and Gall's R & D model. Data 

collection techniques used were documentation, interviews with biology teachers, and questionnaires for students 

who have studied the digestive system material. The data obtained were analyzed descriptively. The results pointed 

out the fact that biology lessons had not used teaching materials that could facilitate students in constructing their 

knowledge. The used -teaching materials were still conventional (printed), so they did not attract student’s interest 

in learning and have not followed the latest development of science and technology. Besides that, teachers also 

rarely held practical activities due to limited tools and materials. Therefore, it is necessary to develop an e-module 

based on PBL with the help of a virtual laboratory to help students understand the concept of the digestive system 

independently through interesting activities. The developed e-module can be accessed through smartphones. 

Keywords: E-module development, Problem- based learning, Virtual laboratory  

1. INTRODUCTION  

Science studies about oneself, the surrounding 

environment, as well as problems and solutions to 

overcome these problems [1]. Biology is a branch of 

science that studies living things and other aspects 

relating to life. Learning biology is not just knowing 

the form of concepts, facts, or principles, but also the 

process of how to find and construct one’s knowledge. 

This is in line with the principle of constructivist 

learning described by Suparno in [2], learning is not 

merely an activity to gather facts but aimed to develop 

thoughts by making new meanings. 

The material of the digestive system is a fairly 

complex biological matter, starting from the 

constituent organs, functions, processes that occur in 

it, and abnormalities in the digestive system. 

Therefore, there is a need for a strategy that can teach 

the material on the digestive system. Many things can 

be done by the teacher to teach the material on the 

digestive system, one of which is by using a module. 

In general, the modules used in schools are still 

conventional (printed). The rapid development of 

science and technology requires teachers to utilize and 

improve Information and Communications 

Technology (ICT) competencies in learning activities. 

This led to a transition from a conventional module 

(print) to an e-module (electronic version of the 

module) which can be accessed on computers or 

smartphones. However, an e-module that can run on 

smartphones will be more effective. Smartphones are 

mobile devices that can be used for various multimedia 

such as computers, but smartphones have higher 

mobility [3] and are smaller in size that makes them 

more practical to carry and use at the desired time. The 

Directorate of Senior High School in [4] explains that 

an e-module is a form of presenting material that is 

systematically arranged to facilitate students to learn 

independently. Each learning activity packaged in an 

e-module is linked with a link as navigation which 
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aims to make it easier for teachers and students to use. 

The e-module should also be equipped with 

animations, videos, images, and audio to provide a 

learning experience and can attract student interest and 

motivation in learning. 

E-module can be used more easily if it is integrated 

with a learning model. E-module that are integrated 

with the learning model will facilitate students with 

various interesting activities that correspond to the 

learning model syntax which aims to makes students 

more active in learning. One of the learning models 

that can be integrated into an e-module is Problem 

Based Learning (PBL). PBL is a pedagogical approach 

that allows students to learn and be actively involved 

with meaningful problems, where students are allowed 

to solve problems collaboratively and practice 

independent study habits through practice and 

reflection [5]. PBL is an instructional method that aims 

to prepare students to face the real world that requires 

them to solve problems as the main format of teaching 

[6]. PBL consists of five syntaxes, namely; 1) 

orientation of problems to students, 2) organizing 

students to learn, 3) guiding individual and group 

investigations, 5) analyzing and evaluating the 

problem-solving process [7]. The most important thing 

in PBL is how students carry out investigations to find 

solutions to problems that have been previously 

identified [7]. Investigations can be facilitated through 

group discussions with the help of books, journals, or 

other sources to find concepts related to the problem 

to be solved [8]. Besides that, investigations can also 

be facilitated by experimental methods. Experiments 

choose should be supported by adequate laboratory 

facilities including tools and materials. However, not 

all schools have adequate laboratory facilities, so that 

the material that should be studied by conducting 

experiments is replaced with lectures or group 

discussions. In the digestive system material, there are 

sub materials that must be studied by conducting 

experiments, namely; in the sub-material of food 

substances, where an experiment is needed to test the 

nutritional content of the food. 

Along with the development of science and 

technology, an innovation that can overcome the 

limitations of laboratory facilities had been created 

and it is called a virtual laboratory. A Virtual 

laboratory is a laboratory facility that includes tools 

and materials in the form of software-based interactive 

multimedia, which can be operated via a computer or 

smartphone and functions to simulate learning 

activities in the laboratory as if the user were in a real 

laboratory [9]. The advantages of virtual laboratories 

are that they allow students to repeat simulations that 

have not been understood and experiments with 

materials that are too dangerous and take too long to 

do in a real laboratory [10], as well as providing 

learning experiences that can overcome individual 

differences, where individuals can use the time 

according to their respective needs in the use of these 

simulations [11]. Besides that, a virtual laboratory can 

be used at the desired time and place [12]. Thus, this 

study aims to analyze the need for the development of 

an e-module based on PBL with the help of a virtual 

laboratory on the digestive system material.  

2. METHODS  

This research is part of Borg and Gall's R&D 

model which consists of 10 stages, namely: 1) 

Research and information collecting, 2) Planning, 3) 

Development preliminary form of product, 4) 

Premilinary Field Testing, 5) Main Product Revision, 

6) Main Field Testing, 7) Operational Product 

Revision, 8) Operational Field Testing, 9) Final 

Product Revision, 10) Dissemination and 

Implementation. This research is still limited to the 

research and information collecting stage, which 

includes analysis of needs in developing PBL-based e-

modules with the help of a virtual laboratory. 

This research is a qualitative descriptive study. The 

subjects that were used biology teachers and 42 

students of class XII science at Baleriwu Danga Senior 

High School, Flores, NTT who had studied the food 

digestive system material. The data collection 

techniques include, 1) Mapping documentation of 

National Examination results according to BSNP for 

the last 2 years, especially students' absorption of 

digestive system material, 2) a student needs analysis 

questionnaire, 3) interviews with biology teachers.  

3. RESULTS  

The data obtained in this study were: 1) mapping 

the absorption capacity of Baleriwu Danga Senior 

High School students, Flores, NTT according to BSNP 

on the material of the digestive system for the past 2 

years, 2) analysis of student needs based on the results 

of distributing questionnaires, 3) analysis of teacher 

needs to be based on the interview results.  

3.1 Data on Student Absorption Capacity 

Mapping According to BSNP   

Data on the mapping of the absorption capacity of 

Baleriwu Danga Senior High School students, Flores, 

NTT according to BSNP on the material of the 

digestive system for the last 2 years is presented in 

table 1. 
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Table 1. The percentage of students' absorption of the digestive system material 

No Academic Year 
Absorption Rate 

Education units City / Town Province National 

1 2017/2018 35.33 35.71 39.44 48.15 

2 2018/2019 44.00 38.91 35.72 39.29 

 

3.2 Data Analysis of Student Needs 

      The student needs analysis data are presented in 

table 2. 

 

 

 

 

 

Table 2. The percentage of students' absorption of the digestive system material 

No Statement 

Response Options 

(%) 

Yes No 

1 The teacher often uses various methods (lectures, discussions, questions, and 

answers) during biology lessons. 

100 0 

2 The teacher often uses various media (PPT or video) during biology lessons 0 100 

3 The teacher always conducts experiments/practicum during biology lessons, 

especially on the material of the digestive system 

0 100 

4 I was always been enthusiastic during biology lessons 19.5 80.5 

5 In my opinion, biology is a lesson in memorizing 92.8 7.2 

6 In my opinion, the material on the digestive system is one of the materials that are 

easy to understand in biology lessons 

35.7 64.3 

7 I have teaching materials/textbooks used by the teachers to help me understand the 

concept of biology 

47.6 52.4 

8 The teaching materials used by the teacher contain language that is easy to 

understand 

42.8 57.2 

9 I need other teaching materials, for example, an electronic module which material is 

related to everyday life so that it helps to understand the concept of the digestive 

system 

88 12 

10 I agree that the development of teaching materials such as electronic module is 

attractive and easy to understand 

83.3 16.7 

 

3.3 Data Analysis of the Needs of Biology 

Teachers 

      Data analysis of Biology teacher needs is 

presented in table 3. 

 

 

 

 

Table 3. Results of the analysis of the needs of biology teachers on e-module development 

No Question Teacher response 

1 In the learning process, what models and methods 

do you usually use, especially to teach the concept 

In the learning process, several methods have been 

used, such as lectures, discussions, and questions 
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No Question Teacher response 

of the digestive system and why do you use these 

models and methods? 

and answers. This is because this method is the most 

widely used, easy to understand, and following 

students' abilities. 

2 Have you ever heard of the Problem Based 

Learning (PBL) model? If so, have you applied this 

learning model? 

I have heard of the Problem Based Learning (PBL) 

model but never applied it to the learning process. 

3 Do you often use media in learning? If so, please 

include the type of media used 

In the learning process occasionally using learning 

media such as charts/pictures and torso 

4 Do you always do practicum/experiment activities 

during Biology lessons, especially in the concept of 

the digestive system? 

 

In the learning process, practicum/experiment 

activities are rarely carried out. This is due to the 

limited tools and materials for carrying out practicum 

activities. Besides that, time constraints are also an 

obstacle in conducting experiments 

5 Have you ever heard/known about virtual 

laboratory? If so, have you ever applied a virtual 

laboratory in learning? 

Never heard of a virtual laboratory 

 

6 Have you encountered any obstacles in teaching 

the concept of the digestive system? 

 

There are obstacles in teaching the concept of the 

food digestive system such as the lack of students' 

initiatives and curiosity and supporting facilities such 

as tools and materials for conducting experiments. 

7 In the learning process, what types of teaching 

materials are used by you and whether the 

teaching materials have used a particular learning 

model syntax 

Teaching materials used in the learning process are 

textbooks from several publishers. The textbook 

used only describes the material and has not used a 

specific learning model syntax 

8 Do you have alternative teaching materials, for 

example, a module that you made yourself, 

especially to teach the concept of the digestive 

system? 

In the learning process only use textbooks from 

publishers and have never made my modules. 

 

9 Do you need a learning module that can help 

teach the concept of the digestive system, for 

example, an e-module based on PBL with the help 

of a virtual laboratory? 

Yes, there needs to be innovation in module 

development to help to teach the concept of the 

digestive system. 

 

10 Has the school facilitated students with computers 

and internet networks to support the learning 

process? 

The school has prepared a computer that is usually 

used for ICT lessons and fairly smooth internet 

networks. 

 

4. DISCUSSION  

The results of the National Examination analysis 

according to BSNP showed that the percentage of 

students' absorption of the digestive system material at 

Baleriwu Danga Senior High School, Flores, NTT was 

still relatively low. Table 1 shows the percentage of 

students' absorption of the material during the last two 

years. In the 2017/2018 school year, it is known that 

the percentage of student absorption at the education 

unit, city/district, provincial, and national levels are 

respectively 35.73, 35.71, 39.44, and 48.15. In the 
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2018/2019 academic year, it was found that the 

percentage of student absorption was 44.00, 38, 91, 35, 

72, and 39.29 respectively. The low absorption of 

materials shows that the percentage of students who 

answered correctly on the National Examination Test 

questions, especially on the digestive system material 

is still relatively low. In consequence, teachers as 

educators are required to be able to improve the quality 

of learning. Several aspects that need to be considered 

by teachers to improve the quality of learning include 

models, methods, media, and teaching materials used 

during the learning process. Therefore, it is necessary 

to analyze all aspects that affect the quality of learning. 

Based on the result of the interview, it is known 

that the teacher has used several methods during the 

learning process such as lectures, discussions, and 

questions and answers. However, in general, an 

innovative learning model had not yet used. This is 

contrary to the 2013 curriculum that has been 

implemented in schools, where teachers are advised to 

use a learning model that is following the scientific 

approach. Problem Based Learning (PBL) is one of the 

models suggested in the 2013 Curriculum. PBL is a 

student-centered learning model [13] [14] [15] and 

challenges students with ill-structured problems as a 

stimulus to increase student motivation in the learning 

process [14] [16]. Ill-structured problems are complex 

problems, so they cannot be solved with one solution, 

but require students to find alternative solutions by 

providing reasoned arguments to support these 

solutions [17]. Besides that, ill-structured problems 

can train students to face real-world challenges in the 

future [18]. In PBL, problems related to everyday life 

are used to motivate students to identify and research 

concepts that need to be known to solve problems and 

problem-solving are the goals of PBL [19]. PBL 

facilitates students to work collaboratively in solving 

authentic problems so that they can empower critical 

thinking skills, communication, conceptual 

understanding, and knowledge across disciplines [20]. 

However, based on the result of the interview, it was 

found that the teacher had heard of the PBL model but 

had never implemented it. 

Science learning is closely related to laboratory 

activities such as experiments. Experiments are an 

important part of science lessons, where experiments 

can help students understand concepts more easily and 

allow students to acquire skills through direct 

experience [21]. Besides that, experiments also allow 

students to gain a deeper understanding and support 

learning in the scientific field [22]. Based on the 

results of the questionnaire analysis and interview with 

the biology teacher, it is known that there is a gap 

between ideal conditions and facts in the field. The 

result of the questionnaire analysis showed that 100% 

of students stated that the teacher rarely conducts any 

experimental activities, especially on the digestive 

system material. This is in line with the results of 

interviews with teachers that in the learning process 

they rarely conduct experiments due to limited tools 

and materials available. 

According to Özdener in [23], phenomena that 

cannot be investigated directly due to inadequate 

laboratory facilities can be overcome by using virtual 

laboratory media. Based on the result of the interview, 

it is known that the teacher has never made use of a 

virtual laboratory. This shows that teachers have not 

made full use of Information and Technology (IT) 

facilities such as computers and internet networks that 

have been provided by schools. With the available 

facilities, teachers can utilize virtual laboratory to 

continue conducting experiments. It is supported by 

the existence of a virtual laboratory service that can be 

accessed for free via the internet and can be accessed 

from computers or smartphones. One of the virtual 

laboratories that can be accessed via the internet is the 

PhET simulation. 

Teaching materials consist of several types such as 

modules, textbooks, and worksheets. Based on the 

result of the interview, it is known that the teaching 

materials used by the teacher are textbooks from 

several publishers that are still conventional (printed). 

The textbook more describes the material than the 

activities that can help students to build up their 

knowledge, and from the results of the questionnaire 

analysis, it is known that 57.2% of students find it 

difficult to understand the language used in the 

textbook. That way, students will feel bored taking 

biology lessons. This is in line with the results of the 

questionnaire analysis and interviews with the teacher. 

The results of the questionnaire analysis showed that 

80.5% of students were not enthusiastic during 

biology lessons, and from the results of the interviews 

it was known that the teacher had problems in teaching 

the concept of the digestive system, where the students 

desire to find out was very low. Besides that, textbooks 

that more describe the material than the activities that 

can help students build their knowledge will require 

students to memorize the material. This is proven by 

the results of the questionnaire analysis, where 92.8% 

of students stated biology as a memorization lesson, 

and 64.3% of students found it difficult to understand 

the concept of the digestive system. The difficulty of 

students understanding the concept is because students 

learn by memorizing which is only temporary. Besides 

that, from the result of the interview, it was known that 

the media used by the teacher in the learning process 

was still conventional, such as pictures or torso, and 
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from the result of the questionnaire analysis, it is 

known that 100% of students stated that teachers had 

never used technology-based learning media (video or 

PPT). Based on the results of interviews and 

questionnaire analysis, it can be concluded that the 

learning tools used by teachers such as teaching 

materials and media are still conventional and this is 

contrary to the era of globalization which is identical 

with technological development. 

The problems that occur need to be resolved, one 

of which is by developing an e-module that can meet 

the needs of students and teachers. E-module that can 

be developed are e-module based on PBL with the help 

of a virtual laboratory. In the PBL model, there is an 

investigation stage that can be carried out with an 

experimental method using virtual laboratory media as 

an alternative to overcome the limitations of 

laboratory facilities. The e-module development is 

also supported by the results of interviews with 

biology teachers and questionnaire analysis. The result 

of the interview stated that the teacher agreed to the 

development of a PBL-based e-module with the help 

of a virtual laboratory that could help the teacher to 

teach the concept of the digestive system and the 

results of the questionnaire analysis showed that 88% 

of students needed alternative teaching materials such 

as modules and 83.3% of students agreed to the 

development of an e-module that is interesting and can 

help students understand the concept of the digestive 

system.  

Development e-module based on PBL with the 

help of a virtual laboratory is designed to be operated 

specifically via smartphones. This is supported by 

research by the Boston Consulting Group (BCG) and 

Barkley in [4] which stated that students in the global 

era prefer to read online using smartphones rather than 

reading conventionally. Besides that, smartphones can 

also be used to achieve various learning objectives, 

provide individual learning experiences [24], and are 

one of the more popular information technologies 

among students and almost all students have 

smartphones. That way, teachers and students can 

access the e-module whenever and wherever they are.  

5. CONCLUSION  

Based on the results of the needs analysis, it can be 

concluded that there is a need for alternative teaching 

materials following the development of science and 

technology (IPTEK) in the material of the digestive 

system. Thus, research can be carried out to develop 

alternative teaching materials, namely the 

development of an e-module based on PBL with the 

help of a virtual laboratory on digestive system 

material.  
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