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Abstract. This is the research and development (R and D) study, using Borg & Gall model, including the step of development, 
preliminary analysis, planning, VICH-LAB product development, product assessment, and product evaluation. This study was to 
reveal the characteristics of virtual chemistry laboratory (VICH-LAB) media on the topic of acid base, and to investigate the 
quality of the media, and to study the effect of the use of the media to the improvement of students’ self-efficacy. The product of 
media was validated by a media expert and a subject-matter expert. It was then reviewed by five peer reviewers and five chemistry 
teachers. Trial on using the media was done by nine students of grade XI from a senior high school (SMAN 1 Bantul). This study 
produced the HTML5-based virtual laboratory called VICH LAB on acid-base material with excellent quality as a learning media, 
based on the assessments by the material expert, multimedia expert, peer reviewers, chemistry teachers, and high school students, 
so it is worthy to be utilized as an instructional media. The improvement of self-efficacy of students who used the media were 
higher significantly to those who did not.  

 

INTRODUCTION 

The advancement of technology and science today is in accordance with the needs of the 21st century 
education. That is the education not emphasizing only on skills of learning and innovating but also skills to use 
technology and information media. According to Gates [1] the acceleration of knowledge improvement is supported 
by the application of media and digital technology called super highway information. Information can be distributed 
quickly because of the internet. 

 
Internet usage is increasingly in demand, especially in Indonesia. The usage can be seen from a survey 

conducted by the Association of Indonesia Internet Service Providers (APJII). The survey showed that 132.7 million 
of the total population in Indonesia (256.2 million people) are internet users. In addition, the survey also showed that 
the internet usage for education matter is only about 9.2% or about 12.2 million people. This percentage is smaller 
than the internet usage for pleasure only. 

 
The internet usage in education can be pursued by developing instructional media. According to Russel, 

Lowther & Smaldino [2], Media is a means of communication taken from the plural form of "medium" derived from 
Latin word "intermediate", this term refers to anything that brings information between the information source and 
recipient. According to Sukardjo [3] The existence of technology and information in the form of media can 

mailto:sugiyarto@uny.ac.id
mailto:jikhsan@uny.ac.id


5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 

 

CE-32 
 

accelerate the learning process. The function of media does not only facilitate the learning process in theoretical 
understanding but also in practicum. Therefore, media can also be used in science learning. 

 
Science learning, especially chemistry, is done in the classroom while its practicum is conducted in the 

laboratory. Real and virtual labs are appropriate instructional media for chemistry. The learning applied to real 
laboratories is through direct observation which is equipped with real tools and materials for real experiments. While 
the learning in virtual labs is through indirect observation. According Nurrokhmah et al [4] Virtual labs is an 
abbreviation of virtual laboratory and is a virtual laboratory that contains animations resembling to lab practicum. 
Definitely, virtual labs cannot be used to replace lab work in actual laboratories, but it can be utilized as instructional 
media that can help students in understanding the material presented.  

 
So far, virtual labs are often used offline, so they cannot be operated remotely and simultaneously, and can only 

be performed in one room along with the initial data that must be input into each computer. Therefore, it is 
necessary to develop an online virtual media. This online virtual media is a computer-technology development in the 
form of an interactive multimedia to simulate laboratory experiments into computers that can be accessed via the 
internet. One of Internet programmings that can be employed is hypertext markup language (HTML). 

 
HTML is a markup language that structures the contents of the World Wide Web, a major technology on the 

internet. The last version of HTML is HTML5. One of the HTML5 versions that has been developed in the United 
Kingdom is the synote mobile HTML5. The result of this version corresponds to the statement by Draffan, et al. [5] 
that "The use of HTML5 overcomes the need to develop multiple device specific applications". This means the 
HTML5 has been applied for specific functions and is further developed so that it will be useful for various fields 
especially for education. 

 
The success of learning in education is influenced by several aspects such as student's cognitive and 

psychomotoric aspects. In addition to those two aspects, there is also another aspect that can affect the success, an 
affective aspect namely students' self-efficacy. Self-efficacy is a concept derived from Social-Cognitive Theory 
initiated by Albert Bandura [6]. Self-efficacy refers to a belief and ability to organize and execute an action in 
various situations to be faced. Self-efficacy can influence on how to think, motivate yourself and act on something. 
This is in line with Pajares [7] who stated that the importance of self-efficacy is as a belief driving people to 
motivate themselves, act well and excel at all areas of life. This is also put forward by Brunig, Schraw & Norby [8] 
stating that self-efficacy is a factor in determining motivation by performing tasks and when facing challenges. 

 
Sutrisno [9] mentioned that chemistry has a strategic role in conceptual level to sustain other fields of science 

and is related to their application in everyday life. One of materials in chemistry learning closely related to daily life 
is acidic and base solutions. This material requires good conceptual understanding and chemical calculations. The 
learning process for this material needs to be improved as its achievement is not maximal yet. Based on the 
description above, it is necessary to develop HTML5-based virtual chemistry laboratory (VICH-LAB) as a 
supplement for acid and base material to increase high school student's Self-Efficacy. The VICH-LAB media can be 
developed based on the development model of Research and Development study. 

 

METHODS 

This research is included in the type of research and development. The media developed in this research is an 
instructional media in the form of virtual lab which is packed in an HTML5 format. The material used is acid and 
base. This research was developed by modified  Borg & Gall development models [10].  Design for the development 
testing included several testings consisting of initial development testing, development testing and field testing. 
Field testing used quasi-experimental method with nonequivalent control-group design. 

The population in this study were all students in the XI IA class of SMAN 1 Bantul. The sample in this research 
were 99 students from the XI-IA2 and XI-IA3 classes. The sampling technique used random sampling technique to 
determine the XI-IA2 class as experiment class and the XI-IA3 class as control class. 
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The combination of development procedures used in this study were as the followings: (1) Conducting 
preliminary analysis consisting of needs analysis, literature analysis, objective analysis and curriculum analysis, (2) 
Planning consisting of compiling criteria testing and establishing media presentation strategy, (3) Developing the 
design and product of VICH-LAB consisting of media design creation, material collection, storyboard creation and 
product creation, (4) Carrying out validation and product assessment consisting of peer reviewers' assessment, 
material expert's validation, media expert's validation, chemistry teachers' assessment, and (5) Performing product 
evaluation consisting of initial development testing, development testing, and field testing. Instruments in this 
research were observation sheet and self-efficacy questionnaire which can be seen in Table 1. 

 
Table 1. Research Instruments 

No Instrument Data Obtained 

1 
Stage of Preliminary Analysis (1) 
Observation sheet for initial needs 
 

Data of initial needs from observation and interview 

2 

Stage of Product Validation and Quality Assessment  (4) 
a. Validation and material assessment sheet  
 
 

The chemistry expert validation and the value of product quality 
related to the material validity and the compatibility of learning 
with the curriculum  

b. Validation and media assessment sheets The media expert validation and the value of product quality 
related to the compatibility of audio visual and software 
engineering with the purpose of product creation 

c. Assessment sheets for peer reviewers and 
chemistry teachers  

1) The value of product quality based on learning, material, 
audio visual and software engineering aspects  

2) Input/suggestion for the initial product to produce a revised 
product 

3 

Evaluation (5) 
Stage of Initial Development Testing 
a. Student assessment sheet 1) The value of product quality based on the learning & 

material and the display & media operation 
2) Input/suggestion for the initial product to produce a revised 

product 
Stage of Development Testing 
b. Student assessment sheet 1) The value of product quality based on the learning & 

material and the display & media operation 
2) Input/suggestion for the initial product to produce a revised 

product 
Stage of Field Testing (Experiment) 
c. Self-Efficacy questionnaire Data of students' self-efficacy  

 
Data analysis on VICH-LAB assessments and validations used assessment sheets. The assessment sheets 

consisted of multiple assessments with criteria of five-scale score. Analysis of self-efficacy data used a 
questionnaire based on Likert scale, and it was obtained before and after learning. The data of the overall score were 
analyzed by referring to Gain value with predefined categories. 

RESULTS AND DISCUSSION 

Product Design 

Media in this research is a form of virtual laboratory learning media packed in HTML5 format. Chemical 
material used is acid base material using the curriculum of 2013. Model development of Borg & Gall (1983) 
combined and adapted in accordance with the objectives of the research used in developing media VICH-LAB. The 
combination of the development of procedures used in the study include (1) perform analysis, (2) Devise planning, 
(3) Develop and design products VICH-LAB, (4) Perform validation and assessment products, and (5) Conduct an 
evaluation of the product. 
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Product development is the stage of designing and crafting products VICH-LAB media. Product development 
was carried out by several stages as the followings. a) Making media design in the form of flowchart and storyboard. 
b) Collecting material and reference products VICH- LAB media acid base material. Materials such as graphics, 
images, fonts, color composition, animation, and audio Animation were created with the construct. Audio used to 
accompany media VICH-LAB was a musical instrument with the mp3 format. c) Manufacturing of products VICH-
media LAB application construct2 v. 240 output a plain media product index with HTML5. VICH-media LAB 
products were performed online using the firefox browser. Broadly speaking, the menu listed on the product media 
VICH-LAB based HTML5 on acid base material were instructions, menu, menu, material competence menu VICH-
LAB exercise, the menu, the menu of tests and the profile of the developer. 

Product Validation 

The VICH-LAB has been validated by a media expert and a subject-matter (chemistry) expert as well as 
validated through assessments by peer reviewers and high school chemistry teachers.  The validation was included 
in construct validity in which the validity testing employes expert judgment and each instrument were constructed 
that all aspects were measured based on theories and consulted with experts, Widoyoko [11]. The assessment was 
also undertaken on initial development testing, development testing, and field testing. Assessments of the media 
were conducted to determine whether or not it is worthy to be developed. 

The next stage, media quality assessment was validated by a media expert, peer reviewers, and high school 
chemistry teachers. Data from the result of VICH-LAB assessment can be seen in Table 2. 

Table 2. The Result of Assessment on the Media Aspect of VICH-LAB 

No Aspect 
Media 
Expert 

Peer Reviewers Chemistry Teacher Average 
Score 

Maximum 
Score I II III IV V I II III IV V 

1 
Audio 
Visual 

44 52 50 52 52 50 43 48 37 47 40 46.81 55 

2 
Software 
Engineering 

24 23 24 22 22 23 20 19 18 23 21 21.8 25 

 
In addition to the media assessment, the assessment of learning material was also done by a chemistry expert, 

peer reviewers, and high school chemistry teachers. The result of this assessment is presented in Table 3.  
 

Table 3. The Result of Assessment on the Material Aspect of VICH-LAB 

No Aspect 
Chemistry 

Experiment 
Peer Reviewer Chemistry Teacher 

Average 
Score 

Maximum 
Score 

I II III IV V I II III IV V   
1 Learning 20 23 23 25 24 24 21 21 20 20 19 21.81 25 
2 Material 27 32 32 32 33 32 35 29 25 32 21 30 35 
3 Languange 8 10 9 10 10 10 10 8 8 8 7 8.90 10 

 
The product assessment in the testing stage included three activities, namely initial developmental testing, 

development testing, and field testing. The results of the assessment  in the testing stage can be seen in Table 4. 
 

Table 4. The Result of Assessment in Testing Stage 

No Aspect 
Testing Average Score  

Average 
Score 

Maximum 
Score 

Category Initial 
Development 

Development 

1 
Learning and 
Material 

21.78 21.07 21.42 25 Excellent 

2 
Media 
Display and 
Operation 

42.89 42.27 42.58 50 Excellent 
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The revision was done based on the results of the validation and the advice given by media experts, expert 
content, peer reviewers, and the chemical educator. Some 
VICH-LAB media, media usage instructions and color solution on media adjusted to it and the original color version 
of online media. Revision products can be seen in the following 
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Revision tests were conducted on an ongoing basis after test development, it 

and field test. At this stage the revision 
indeed need to be fixed and added. One of the additions that do include drawing on the material and the media to 
make it more interesting as well as the operation of the media that 
such as internet explorer and chrome and can also be used via the Smartphone.
 

Plentiful references do not always bring in good learning. Good learning will be achieved when students have 
an ability to think critically about the accuracy of material on the web then teacher can assist in improving students' 
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Revised Product 

done based on the results of the validation and the advice given by media experts, expert 
content, peer reviewers, and the chemical educator. Some things that were revised at this stage include the writing of 

LAB media, media usage instructions and color solution on media adjusted to it and the original color version 
can be seen in the following Figure 1. 

The Nomenclature of Writing                         After Writing Grammar Revision

Instructions                                     After Revision of Instructions

Color of the Solution                         After Revision of the 

Revision Online Media                                      The Revision After The Online Media

Fig 1. Revision Products 

conducted on an ongoing basis after test development, it is from an early development test
and field test. At this stage the revision was carried out improvements based on feedback from students who did 
indeed need to be fixed and added. One of the additions that do include drawing on the material and the media to 
make it more interesting as well as the operation of the media that was not only limited to firefox but other browsers 
such as internet explorer and chrome and can also be used via the Smartphone. 

Discussion 

Plentiful references do not always bring in good learning. Good learning will be achieved when students have 
ink critically about the accuracy of material on the web then teacher can assist in improving students' 

done based on the results of the validation and the advice given by media experts, expert 
things that were revised at this stage include the writing of 

LAB media, media usage instructions and color solution on media adjusted to it and the original color version 

After Writing Grammar Revision                                    

Instructions    

evision of the Color Solution 

Revision After The Online Media  

from an early development test 
carried out improvements based on feedback from students who did 

indeed need to be fixed and added. One of the additions that do include drawing on the material and the media to 
ly limited to firefox but other browsers 

Plentiful references do not always bring in good learning. Good learning will be achieved when students have 
ink critically about the accuracy of material on the web then teacher can assist in improving students' 
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internet skills such as not only creating a supporting framework, teachers can also do searching on the web early and 
provide some useful sites for students in the learning process. Furthermore, teacher can also create a specific site for 
the learning material delivered so that students can take the material that has been prepared by teacher in the 
learning and involving them in teaching activities in the classroom. 

 
The HTML5-based virtual chemistry laboratory (VICH-LAB) has been successfully developed with 

characteristics: the HTML5-based VICH-LAB media was successfully created using construct2 v.240. The VICH-
LAB can be operated online using firefox browser with web address of http://labkimiavirtual.com/ and can also be 
run offline with HTML format. The HTML5-based VICH-LAB was developed to improve high school students' 
self-efficacy on acid and base subject. 

 
Based on the assessment by the chemistry expert, media expert and peer reviewers, and chemistry teachers, the 

developed HTML5-based VICH-LAB media was found to be excellent category with a score of 68.61 (out of 80) for 
media aspect. While its material aspect, it was excellent category with a score of 60.71 (out of 70). Based on these 
results it can be concluded that the product of VICH-LAB media for acid-alkaline subject is feasible to be used by 
students. Media assessment by students was done to corroborate the results of the assessment by chemistry expert, 
media expert, peer reviewers, and chemistry teachers. The average score obtained based on the students' assessment 
of the VICH-LAB is 64 (out of 75) so it is classified as excellent. Therefore, it can be concluded that based on media 
assessment by chemistry expert, media expert, peer reviewers, chemistry teachers, and students, the HTML-based 
VICH-LAB for acid and base subject deserves to be used and disseminated to students or high school chemistry 
teachers. 

 
The stage of preliminary analysis was started with conducting observation and interview. The results of 

observation and interviews showed that students' belief (self-efficacy) in their ability have not been seen during 
learning. Students did not dare to express their opinions in front of the class, still asking for answers to the smarter 
students when they were given a question and were afraid to have exercises or quizzes given by their teacher. In 
accordance with Schunk (2012), students with high self-efficacy tend to be interested in working on test questions 
with difficult level and when something goes wrong they try to rework on it. While students with low self-efficacy 
tend to avoid trying to answer test questions especially when their difficulty level is increasingly complex. In 
addition, learning tended to be centered on teacher so that the learning that was going on did not support students to 
play an active role in the learning process.  

 
Students' self-efficacy was measured using observation sheets and self-efficacy questionnaire that were 

previously validated by an expert. The observation of obtained qualitative data showed that there was increase 
evenly within students in general. Data of the self-efficacy questionnaire results are presented in Table 5. 
 

Table 5. Data of Students' Self-efficacy 

Class 
Number 

of 
Student 

Before the Learning After the Learning 
<g> Category Average 

Score 
Score 

Average 
Score 

Score 

Experiment 33 92.03 73.62 113.06 90.45 0.62 Intermediate 
Control 33 80.06 64.05 104.64 83.71 0.54 Intermediate 

 

The results of field testing showed that students in the experimental class had an increase in self-efficacy of 
0.54 which was included in "moderate" category. As for the control class, its increase in self-efficacy of 0.44 was 
included in "moderate" category as well. This fact indicated that the HTML5-based VICH-LAB showed a positive 
effect on students' self-efficacy. 

CONCLUSION 

According to results of the research and development of the HTML5-based VICH-LAB, it can be concluded 
that firstly, the developed HTML5-based virtual chemistry laboratory (VICH-LAB) were these following 
characteristics: it was created using construct2 v.240, the VICH-LAB Media can be operated online using firefox 

http://labkimiavirtual.com/
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browser with web address of http://labkimiavirtual.com/ and can also be run offline with HTML format, the 
HTML5-based VICH-LAB was developed to improve the high school students' self- efficacy on acid-base subject. 
Secondly, the HTML5-based VICH-LAB on acid-alkaline was to be excellent category according to its material and 
media aspect assessments, as well as on the results of the testing to students so it was feasible to use in the learning. 
Finally, there was a significant increase in self-efficacy between the students using the HTML5-based VICH-LAB 
and those without using the media. 
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