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ABSTRACT 

This study aims to analyze the need to develop an electronic module based on guided inquiry with the help of a 

virtual laboratory at Senior High School of 1 Pantai Baru, Rote Ndao Regency,NTT. This study used the survey 

method with Qualitative approach. This study used a random sampling technique for XI IPA class’s students. The 

data was collected through interviewing chemistry teachers and distributing questionnaires to students. The 

instrument was developed under the supervision of two experts. The results showed that there were no teaching 

materials in chemistry learning. Teaching materials used in schools are still in printed form. Therefore, the learning 

session had not followed the development of the 21st century globalization era yet. Innovative learning models 

were also rarely applied, and teachers only relied on lecture and discussion methods. Experimental learning was 

also rarely applied by teachers. Therefore, it can be concluded that the development of a guided inquiry-based 

electronic module with the help of a virtual laboratory needs to be applied so that students understand the concept 

of chemistry independently and experimental learning can be done virtually. The electronic module with the help 

of this virtual laboratory can be used whenever and wherever students want to practice in laboratory. 
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1. INTRODUCTION 

The 21st century learning demands a change from 

conventional teacher-centered learning to student-

centered learning. In this case, teachers have important 

roles to change learning patterns, where learning is an 

effort made by teachers deliberately to convey 

knowledge, organize, and create a learning 

environment with the help of various methods, so that 

students can carry out learning activities effectively, 

efficiently, and can get maximum results [1].  Based 

on the 21st century national education paradigm, there 

are several competencies that students must master 

including: 1) critical thinking and problem solving: 

being able to think critically, laterally, and 

systematically, especially in science learning in the 

2013 curriculum which emphasizes a scientific 

approach. The scientific approach includes activities 

to observe (observing), ask (questioning), reasoning 

(associating), trying (experimenting), and forming 

networks (networking) for all subjects. The learning 

approach that is appropriate and in line with the 2013 

curriculum in the application of the guided inquiry 

learning model is a scientific approach. Guided 

inquiry learning model is a learning model which in its 

implementation requires active involvement of 

students with teacher guidance in solving a problem 

[2]. Its main objective is to develop students' attitudes 

and skills to solve problems independently [3,4,5]. 

Electronic module is one of the learning media 

modified from conventional module which is 

integrated with the use of ICT. According to science 

education experts, learning can be made more 

attractive by applying ICT as a constructivist learning 

tool, [6] so as to increase motivation and stimulate 

student curiosity [7]. Learning science always 

involves the role of a laboratory [8,9]. In chemistry 
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learning, laboratories can help students understand 

concepts, explain laws and theories through direct 

activities [10] experimental learning if carried out in a 

laboratory will contribute positively to students in 

understanding science, critical thinking, inquiry, 

discovery and problem-solving skills in Chemistry 

[11]. Limitations of tools, materials in a laboratory 

cause learning activities that involve laboratories to be 

rarely carried out resulting in less than optimal 

classroom learning processes so that in the learning 

process students do not get direct experience to find or 

prove chem theories and concepts. In addition, time 

management, large class sizes and also the amount of 

material that will be discussed in one meeting become 

a forum that often occurs in a practicum.  

The electronic module using virtual laboratory 

developed will be integrated with the learning model 

so that it is easier for students to use. The electronic 

module will be equipped with various interesting 

learning activities according to the syntax in the 

learning model, so that it can encourage students to be 

active in learning. The learning model that will be 

integrated in the electronic module is a guided inquiry 

learning model. Guided inquiry learning model is a 

learning model to teach concepts and relationships 

between concepts. Smartphones are mobile devices 

that can be used for various multimedia such as 

computers, but smartphones have higher mobility and 

can be operated more effectively [12]. That way, the 

electronic module that is integrated with a virtual 

laboratory that can be operated via a smartphone will 

be more effective and will allow all students to use it 

even though they are not in school, where generally 

more students have smartphones than computers. 

Therefore, the researcher developed an electronic 

module based on guided inquiry with the help of a 

virtual laboratory that can be accessed anytime and 

anywhere as a solution to doing practicum due to 

limited tools and materials and the time it stops before 

completion. 

The objective of this research is to produce an e-

module reaction rate based on guided inquiry 

integrated virtual laboratory for practical SMA. E-

Module based reaction rate Guided inquiry integrated 

virtual laboratory can be used in the chemistry learning 

process in SMA / MA. 

2. RESEARCH METHODS 

 This study was a development research or it 

is called as R & D research that aimed to develop an 

electric module based on guide inquiry with the help 

of virtual laboratory on the reaction rate material. The 

Development has done by used procedural model and 

adapted the Electronic Development model by Borg 

and Gal. They were 1) data development research 

phase (to identify the problems) 2) designing phase 3) 

product development phase 4) dissemination phase. 

This study was the activity on the data development 

phase (identify the problems) including the analysis of 

needs in electronic module development. The method 

that used is descriptive qualitative method. The data 

collected from the questionnaires and interviews. The 

subject of this study was the chemistry teachers and 39 

students of SMAN 1 Pantai baru that have learned the 

reaction rate material in Rote Ndao regency of East 

Nusa Tenggara. The data analyzed by interviewing the 

chemistry teachers, distributing the questionnaires 

about the analysis of student needs and doing 

observation to the students' test score on the reaction 

rate material. 

3. RESULTS 

Data obtained in this research were: 1) Data of 

students’ need analysis, 2) teachers’ need analysis 

based on the result of interview. 

Table 1. Questionnaire of students’ need analysis 

 

No. 

 

Questions 

Choice of Answer 

Yes (%) No(%) 

1 
Teachers often use lecturing informatand discussion method in 

teaching learning process.  
100 0 

2 
Teacher have text books or other handouts in teaching about 

Chemical concept. 
38.9 61.1 

3 

I found difficulty in learning Chemical concept from the book. 

(for example, due to the material completeness, format 

explanation technique, etc.) 

85.5 14.5 

4 In my opinion, Chemistry is a subject that is hard to learn. 81.9 18.1 
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No. 

 

Questions 

Choice of Answer 

Yes (%) No(%) 

5 
Teachers always conduct experiment/ practicum in Chemistry 

subject, especially in the rate of reaction material.  
0.2 99.8 

6 

Teachers use special teaching materials in teaching chemical 

concept. (for example, module, worksheets, video, visual aids, 

pictures, etc.) 

92.1 7.9 

7 Language used in teaching material is understandable.   37.2 62.8 

8 

I need other learning materials, for example, electronic module 

in which the material is related to daily life to help 

understanding the material. 

89.3 10.7 

9 
I have electronic devices (android smartphone) and sometimes 

I bring it to school.  
93.8 6.2 

10 
I agree with the teaching material development such as 

interesting and understandable electronic module. 
85.5 14.5 

 

  Table 2. Chemistry teachers’ need analysis data 

No. List of Questions Teacher’s Answers 

1 What method did you use to teach Chemistry? 

I mostly used lecturing method because it is 

simple. I tried some other methods too, such 

as group discussion and cooperative learning, 

yet it didn’t run well. 

2 
Did you use teaching material in teaching 

Chemistry?  

I did. I used teaching material from a 

publisher.  

3 

Have you ever made your own module and share it 

to students in order to help them understand 

chemical material?  

I haven’t made my own module to chemical 

hare to students because there are many 

books in library for students 

4 Have you often used teaching media?  Sometimes I used picture as media.  

5 
Have you ever known about Guided-inquiry 

learning model? If you have, did you apply it?   

 I have. I know about it, but I have never used 

it in my class.  

6 

Did you often hold practicum/ experiment activities 

in Chemistry teaching learning process, especially in 

reaction rate material.  

I rarely held experiment because tools and 

materials at school are not provided, and the 

time is limited, but practicum is actually an 

effective way to deliver material to students. 

7 

Have you ever known about virtual laboratory? If 

you have, did you apply it in experimental teaching 

learning process?  

No, I haven’t.  

8 
Did you allow your students to use smartphone or 

laptop in your class?  

I did, sometimes. It was used to search 

information about assignment or exercise from 

other references.  
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No. List of Questions Teacher’s Answers 

9 
Did school provide adequate computer for 

students?  

It did. There are adequate computers used in 

learning ICT.  

10 

Do you need teaching module collaborated with 

conceptual virtual laboratory to teach Chemistry in 

Reaction Rate material, such as guided inquiry-

based electronic module. 

I do. I think we need new innovations through 

developing electronic module collaborated 

with virtual laboratory that lead students to be 

active, especially in reaction rate material.  

 

4. DISCUSSION 

Based on the results of the interviews, it is known 

that the teacher has used several methods during the 

learning process such as lectures and discussions. 

However, teachers have not implemented an 

innovative learning model. The use of the lecture 

method places students as listeners and recorders. This 

makes students have limited abilities at a low level. 

The weakness of the lecture method is that students 

only master the material provided by the teacher, while 

the teacher has difficulty ensuring student 

understanding. If the teacher has poor speaking skills, 

the lecture method will be very boring. Thus, it is 

natural that the chemical value has a low completeness 

test score. This is reinforced by the results of daily 

tests of chemical materials in the previous academic 

year, namely 2018/2019 with an average value of 67. 

This is supported by the results of student 

questionnaires which state that chemistry is very 

difficult learning 81.9%. 

Learning in the classroom is also closely related to 

learning tools, and one of them is teaching materials. 

Based on the results of the interview, it is known that 

the teaching materials used by the teacher are 

textbooks from several publishers. The teacher has 

never made his own module and the textbooks used by 

the teacher contain complete material, but have not 

followed the syntax of a particular learning model that 

can facilitate students with various discovery 

activities. The textbooks used by teachers are still 

conventional (printed), and this is contrary to the 21st 

century which is identical with technological 

developments. Based on the results of the 

questionnaire, students said that 38.9% had chemistry 

textbooks. However, 85.5% of students had difficulty 

learning the chemical concepts in the book they 

owned. And from the results of interviews and 

questionnaire analysis, it is known that the media used 

by the teacher in the learning process is still 

conventional, such as pictures, and from the results of 

the questionnaire analysis it is known that 92.1% of 

students said that the teacher has never used 

technology-based learning media such as PPT.  

Chemistry learning is closely related to 

experiments to find a concept. Experiments are part of 

the process aspect in the nature of science learning, 

where students are trained to carry out investigations 

by applying scientific methods that aim to explain a 

phenomenon, test the truth of a theory, or draw 

conclusions based on observed facts, but there is a gap 

between ideal conditions and facts. happens in the 

field. Based on the results of interviews with chemistry 

teachers, it was said that material related to 

experiments was rarely carried out, but every teacher 

believed that practicum learning was an effective 

delivery of material for students, because in addition 

to being able to train students' abilities, these activities 

could stimulate student effectiveness. This is also 

known from the results of the questionnaire analysis, 

where 99.8% of students stated that the teacher rarely 

invited students to do experiments, especially on the 

material on reaction rates. This is in accordance with 

Bruner's learning theory which states that students 

should do experiment independently in order to gain 

experience and new principles in knowledge. 

However, the obstacle experienced is the lack of time, 

tools and materials available to carry out practicum in 

a lesson so that practicum activities stop before 

completion and some materials do not do practicum 

due to limited tools and materials for practicum. Based 

on this, the researchers developed a virtual laboratory 

electronic media that can be accessed anytime and 

anywhere as a solution to doing practicum due to 

limited tools and materials and the time it stops before 

completion. 

The use of a virtual laboratory allows students to 

learn more actively and be more enthusiastic because 

this media visualization is displayed attractively [13]. 

Virtual laboratories can make learning more 

interesting, interactive, and the quality of learning can 

be improved and the practicum process can be done 

anywhere and anytime [14], [15]. The use of virtual 

laboratories can increase student involvement in 
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learning rather than activities carried out using 

blackboards and chalk in traditional classrooms [16].  

Virtual laboratories can be used anywhere and 

anytime and can provide opportunities for students to 

actively study independently without the help [17]. 

Virtual laboratories have a positive influence on 

learning outcomes, learning becomes more interesting 

and interactive, can increase creativity, and problem-

solving abilities [18] – [20]. The use of virtual 

laboratories allows students to learn more actively and 

be more enthusiastic because this media visualization 

is displayed attractively. On the other hand, virtual 

laboratories provide opportunities for students to 

experiment repeatedly until they really understand and 

at a time and place that is convenient for them. This 

virtual laboratory uses android which based on the 

results of the questionnaire 93.8% of students have 

androids which are usually bring to school. 

The developed virtual laboratory is designed to 

integrate the guided inquiry model. The learning 

activities are designed according to the guided inquiry 

syntax. The guided inquiry model has been widely 

used in science learning and has shown a positive 

effect. Inquiry-based science education has a higher 

and positive effect on academic achievement, science 

process skills, and student attitudes towards science 

[21]. So that the electronic module based on guided 

inquiry combined with the virtual laboratory to be 

developed can be operated via a smartphone. This is 

because smartphones are one of the more popular 

information technologies among students and almost 

all students are supported by the results of a 

questionnaire which states that 83.8% of students have 

Androids. 

5. CONCLUSION 

Based on the result of the initial need analysis on 

the problems that exist in the school where researcher 

is, it become one of the reasons for doing an electronic 

module development by facilitating both students and 

teachers to understand the reaction rate material with 

the help of virtual laboratory, namely by conducting 

the experiment virtually (through interactive 

electronic media) without worrying about time 

consuming and the lack of tools and materials since 

this media can be accessed anytime and anywhere.  

Thus, the research will be carried out to develop 

the alternative teaching materials, it is the 

development of an electronic module based on guided 

inquiry with the help of virtual laboratory on the 

reaction rate material. 
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