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Abstract. This study presents the results of a new educational software system for familiarity with
experimental equipments. The software was designed in an intuitive and accessible way so that
students can see each relevant part of equipments and realize the differences, similarities and usage of
them in various participated in the study. Influence of the educational software on students’ learning
was examined by the questionnaire. The results showed that the software provides a unique and
engaging approach to learning function of laboratory equipments, and increases the efficiency of
students’ learning in laboratory.
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1 Introduction

Science is one of the few subjects in which providing the most pedagogically area learning environment
[1] that results in practical situation. Workaday, students at all grade levels take part in science address
instruction involving hands on science activities [2].

Tentative sciences are based on experience and experimentation. The students can learn the
knowledge the most easily in real encompassings where they can perceive the concepts and processes. To
teach this kind of knowledge simulated environments such as laboratories are widely used. However,
students should have to make laboratory as a safe location for skills expansion.

Virtual labs provide students to frequently carry out experiments in a safe environment during lessons.
Virtual labs make a comfortable learning environment that takes into consideration the individual’s
characteristics [3, 4]. These programs also provide an inexpensive, easy, safe, and arbitrary working
environment [5].

The availability of laboratory equipment, facilities and matters play a biotic role in defining the scope
of best laboratory practices that will ensure inception of science process skills and competence in science
concepts by the learners. One main aspect of chemistry education that is of great concern is in the area
of availability and effectiveness of use of specialized and relevant science equipment, facilities and
instructional matters [6].

The challenges often confronted in doing practicals [7] in inadequately equipped laboratories has led
teachers to separate science lessons into practical and theory classes and/or shifting practical work until
the second term of the final year.

E-lab enables students to conduct experiments more flexibly and in an interactive way using
multimedia. It helps them to achieve electronic practical training, skills, and tendencies [8].

Therefore, they are at least as effective as real laboratories in terms of acquainting students with
experiment process [9], providing students with a safe experimental environment [10], allowing students
to conduct experiments individually [11], providing users with more options in shorter time with
interaction [12].

E-lab becomes an instrumentation to study and illuminate the experiments and their relation to
theory so that student can understand the meaning of operating practical experiment while doing them
[8, 13, 14].

According to the mentioned above about the importance of laboratory and laboratory lessons in
science education and also despite of the lack of full access to the laboratory, we have been designed a
new chemistry software system for the full and complete training of the laboratory equipments for
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Chemistry Laboratory lessons. This software contains facilities and experiments in the field of chemistry
also introduces equipment and facilities in the field of other sciences, such as physics.

2 Results and Discussion

The experimental work in laboratory has always supposed a high profile at all levels of science education.
The original reasons for its important lay in the need to produce skilled technicians and teachers for
research laboratories and classes [15]. One of the useful skills that can be used in educational field is
diagnosis skills of science laboratory equipments.

On the other hand, in recent years the use of software has become ubiquitous in education settings
[16-21]. Tt is well known that laboratory equipments are of significant importance in chemistry lab.
However, education of laboratory equipments have generally been neglected in recent educational
environments. Table 1 shows the reasons why chemistry teachers do not locate laboratory in their
teaching. The software sometimes be a superior alternative, or simply a supportive learning environment
to real laboratories. So for solving this problem we have been made a new chemistry software system.

Table 1. Problems encountered in chemistry courses

Reason for teachers’ lack of use of the lab Alternative

Safety concerns Suitable software
Lack of self-confidence Suitable software
Lack of equipment Suitable software
Time shortage Suitable software

Student's lack of familiarity with the equipments A software system (Novel system)

This work reports the use of a software system for introducing the laboratory equipments with the
aim of using technology to assist instruction. The general idea is that students can be guided through a
designed software system. Given the power of this software to present high-quality graphics, audio, and
video offer an engaging tool for many students.

The software was designed in an intuitive and accessible way so that students can see each relevant
part of equipments and realize the differences, similarities and usage of them in various experiments.
The software can provide a safe environment for students to get accuinted with new equipments. Also,
this aspect can lead to superficial learning, when students do not possess the foundational skills to work
with equipments. It can be used to provide practice in the operation of equipment prior to using the
actual device. The software has two sections: the first section, shows pictures of the experimental
equipments for familiarity with them. The second section, presents animations that simulate the same
processes done in the real lab.

For designing this software (Fig. 1) all the books of different educational level were studied. In order
to enhancing the information, the references of each text were written below of them, so students can
easily access to various scientific sites.

The study was carried out on the sample of 30 chemistry and 18 primary education student teachers
from Farhangian University of Rasht. Influence of the educational software on students’ learning was
examined by the questionnaire. To determine the validity of the questionnaire, it was sent to one of the
educational experts to examine the apparent proportionality of the questions to the target. Finally, after
several correction, the validity of the questionnaire was confirmed.

The questionnaire assesses the quality of software and its impact on student learning in one of the
options from too many to very little.

For this purpose, a portion of the software system was displayed for students for about 20 minutes.
Before using the software, students may need instruction in both the content of the software and the
correct operation of it. Then, that questionnaire was given to the students. After responsing to the
questions, the students’ answers were analyzed.

To analyze the data, eight important questions that covered all of our goals were analyzed.The
frequency of the responses under four categories are expressed in table 2.
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Figure 1. A computer screen image of software system

Table 2. Frequency of student response categories based on questionnaire results

Number of Questions Yery Little Medium Very Much
little much
1. I prefer to use this software Instead of going to the laboratory. - 12 17 3 16
2. The pictures of this software are suitable and high quality. - 1 8 2 37
3. The sounds of this software are clear and understandable. -—- 6 20 6 16
4. The concepts of this software are Simple and fluent. - 1 14 7 26
5. The introduction times of laboratory tools are suitable. - 1 12 7 28
6. Use of this software help me to better recognize the laboratory tools. 1 - 10 13 24
7. Use of this software increses my interest in learning laboratory lessons. ---- 5 19 3 21
8. I prefer to use other software for learning laboratory lessons. - 5 15 6 22

The analysis of research questions showed that many of students believe that the quality of images
and sounds of the new chemistry software is very good. Also they said that the concepts in this software
are simple and fluent. All students think that this software will increase their motivation and interest in
learning laboratory lessons. In fact, all students believe that this software has helped them to recognize
and understanding laboratory tools and there is no difference between going to the lab and using this
software.

Due to the costs of developing virtual lab environments, this software currently suffer from limited
educational use, but we are working to make it available for use in schools.

3 Conclusion

This study examined the effects of a new chemistry software system on development of students’
learning in laboratory lessons. Students in the field of chemistry and other science can use this software
for studying the common equipment in physics, chemistry and other science. Science students at school
or in university are not spend enough time in science laboratory so by using this software, students can
reach their goal by a correct and affordable way.

The students believe that this software has a positive impact on their learning. So according to the
results we can claim that by using this software the problems of many students and teachers in the field
of education and training of the chemistry and other science laboratory will be substantially resolved.
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