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Abstract—Chemical representation is differentiator of chemistry to branches 
of science. This skill must be emphasized in learning chemistry to make 
students mastering chemistry deeply. Instead of chemical representation, sci-
ence process skills are also crucial skill in learning chemistry. Unfortunately, the 
preliminary study found that this COVID19 situation inhibits teachers to encour-
age these skills because of the limitation learning media had. Thus, it needed 
learning media that could be used when online learning, and face-to-face learn-
ing, and also emphasized chemical representation, and science process skills. 
This study aimed to develop valid module integrated chemical representation 
and science process skills, and can be used in face-to-face learning and online 
learning (dual mode module) and to investigate teachers’ response about module. 
The research design used was ADDIE, data collected by using online validation 
form that was given to 6 validators. To investigate chemistry teachers’ responses 
to module, online questionnaire given to teachers and it was further analyzed 
using percentage and compare to criteria of validity and criteria of response user. 
The result showed that module is valid with suitability content (90.7%), poten-
tial effectiveness (92%), and overall satisfaction (92.5%). The overall chemistry 
teachers’ responses showed that this module was very good criteria (92.36%). 
Hopefully dual mode module would be used in learning chemistry in many situ-
ations, and further could improve students’ chemical representation and science 
process skills.

Keywords—project based learning, chemistry, science process skills, chemical 
representation, module

1	 Introduction

1.1	 Background

Chemistry is one branch of science that is related to substances which included com-
position, structure, properties, changes, energy, and dynamics [1]. The difference of 
chemistry with other sciences is the representation levels also known as chemical rep-
resentation. Chemical representation includes microscopic, macroscopic, and symbolic 
[2]. The three aspects are related to each other like a triangle in which chemical 
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phenomena can also be seen through these levels. Symbolic is the term of chemical 
phenomena in the form of things such as diagrams, pictures, formulae. In terms of 
macroscopic level, the chemical phenomena are shown through the experiment or in 
other words it includes the things that can be clearly seen with naked eyes. Finally, 
in terms of microscopic, it shows phenomena that cannot be observed by naked eyes, 
it needs tools to see what happens in terms of particles such as the interaction between 
particles, the chemical bond, and to know the movement of particles. The lack of proper 
understanding of all chemical representations often makes students feel confused and 
sees it as a difficult task which makes them assumed that chemistry is difficult [3]. The 
assumption is in line with [4] which stated that chemistry is a difficult subject caused by 
triangle representations in chemistry that must be mastered. However, the integration of 
microscopic, macroscopic, and symbolic representations causes difficulty to teachers 
in conducting learning and teaching chemistry because the teachers also need to fully 
visualize and conceptualize it.

In order to identify problems that existed in chemistry education, preliminary study 
was carried out by interviewing experienced chemistry teachers after which, we pro-
ceeded with a need analysis. The result of preliminary study further was tried to find 
out the solution, in this case, the problem found was the students have difficulty to 
master chemistry subject because of the chemical of representation made students con-
fused and the teachers also experienced challenges in visualizing and conceptualizing 
the chemical representation during learning and teaching chemistry. Besides of that 
problems, the teachers have difficulty to conduct experiments, when it conducted face-
to-face, they only gave the worksheet and students must follow the instructions, and 
for online learning, the teachers only send the video contained how to conduct the 
experiment. Indeed, those will be problems because the engagement of students is not 
considered, in other words, they only do an experiment like cooking recipes-oriented, 
and in online learning, the students could not train their psychomotor due to the science 
process skills of students never be encouraged. Also, the use of media in learning and 
teaching chemistry is still limited namely the teachers only use PowerPoint, and video 
and this COVID pandemic made the teachers must to do more effort.

In chemistry, rate of chemical reaction is a topic that requires students’ active par-
ticipation in order to observe changes of reactants or products with respect to time. 
The changes in some cases can be observed at the macroscopic level. Rate of reaction 
can somewhat be associated with kinetic molecular theory. This suggests for devis-
ing various practical-based learning experience [6] that can aid constructive learning 
amongst students’ [7]. [5] shows that the kinetic molecular theory, which states that all 
matter is composed of tiny particles that are constantly in motion, provides a basis for 
understanding the invisible molecular events underlying natural phenomena as well 
as for explaining observable aspects of these same phenomena. However, understand-
ing the reaction in terms of molecular interactions taking place at the sub-microscopic 
level may be challenging [8]. [9] also found that many students assumed that this topic 
involves abstract (microscopic) and need the calculation (symbolic). Therefore, the 
engagement of students to use their imagination and metacognition is crucial to under-
standing and finding solutions to difficulties in learning chemistry at all knowledge 
levels [8].
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Therefore, based on the problem that existed and the urgency to chemical repre-
sentation and science process skills in learning chemistry, it can be concluded that the 
problems existed due to the limitation of chemistry learning media either using in face-
to-face learning or online learning which can cover chemical representation and science 
process skills. So that, it needs media integrated chemical representation and science 
process skills. According to [10], the science process skills have positive relationships 
with multiple representations, and to make students mastering chemical representa-
tion, the students’ involvement is important (students-centered). As crucial skills in 
science, the skills must be encouraged in learning chemistry, it is supported by [11] who 
found that students’ science process skills have a strong relationship with motivations 
so it also can improve students’ motivation in learning chemistry. According to [3], the 
science process skills can be improved by making students active in learning such as 
providing them to do projects [12].

Project-Based Learning (PBL) is a form of teaching in which learners acquire 
knowledge through active involvement in real-world and personally relevant projects 
[3]. According to [13], Project-based learning (PBL) is a student-centered learning 
approach that allows learners to learn through authentic real-world activities or proj-
ects. The PBL approach in science fields has provided for students to establish a link 
between their classroom understanding and real-world experience [14]. Meta-analysis 
carried out by [12] revealed that the effect of PBL in science education was signifi-
cantly higher than the traditional learning, though the effect size varied across subject 
areas. PBL is shown to improve students’ psychomotor skills. This was described by 
findings of [15], which shows that mechanical response, complex response, adaptation 
and origination were high after engaging students in PBL activity. In terms of learn-
ing media, [16] developed a module and found that the module assisted PBL improve 
students’ learning outcomes. Therefore, this module of learning is suitable for these 
problems because according to [17], learning chemistry outcomes have a relationship 
with science process skills.

This amongst results of several studies that underpinned the importance of PBL 
informs our desire to develop a module that applies PBL for learning rate of chemical 
reaction that can be applied in face-to-face learning and online learning (dual mode 
module). This is believed to contribute towards engaging students to learn via online 
with the recent increasing shift to online learning [18].

1.2	 Literature review

Chemistry is sometimes perceived as a challenging subject, an experience that often 
leads to students discontinuing to study the subject [19], several studies have associ-
ated students’ difficulty in chemistry, to factors such as lack of visualization of the 
submicroscopic level, establishment of connection between macroscopic, submicro-
scopic and symbolic representations and Formation of mental model of the chemical 
ontology [20] – [22]. However, other factors such as students’ engagement also plays a 
role in how this difficulty is perceived. [23] highlights that, engaging students through 
project-based learning led to improvement in their learning outcomes. The engagement 
could be teacher to learner or learner to learner; students working on small groups 
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better engage them thereby increasing their satisfaction, motivation and academic 
performance [24]. Chemistry has been recognized based on its multiple representations 
which normally involve the three knowledge levels; these levels include: macroscopic, 
sub-microscopic and symbolic representation [2]. The extensive studies carried out in 
the field of chemistry education in a bit to find ways of enhancing its learnability by 
higher and lower school beginners in chemistry have associated some learning diffi-
culties with students’ inability to articulate and establish connections between these 
knowledge levels [25]. Students’ difficulty in learning chemistry has been associated 
with lack of understanding the ontology of chemical substances at the sub microscopic 
level and relating it with the symbolic representation which often leads them to develop-
ing mental models of only the macroscopic observable substances [26] – [29]. Despite 
that, students may easily observe macroscopic substance, it may make little sense from 
a chemical perspective, if they cannot reason out the molecular entities or phenomena 
existing at the sub-microscopic level that constitute the macroscopic substance [30].

Science Process Skills (SPS) are a set of abilities used in scientific learning where 
students develop more of such abilities by engaging in active autonomous learning [31]. 
In science learning, the experimental method conducted to acquire understanding and 
scientific truth through study is referred to as science process skills [11]. The science 
process skills constitute two forms of skills which include integrated and basic skills; 
the integrated skills involve hypothesizing, experimenting, interpreting, controlling 
variables and operational definitions whereas, basic skills include observing, classi-
fying, communicating, using time and space relation, measuring and using number, 
predicting, and inferring [32].

Project Based Learning (PBL) is a form of teaching in which learners acquire 
knowledge through active involvement in real-world and personally relevant projects 
[3]. According to [13], Project-based learning (PBL) is a student-centered learning 
approach that allows learners to learn through authentic real-world activities or proj-
ects. [33] also defined Project-based learning (PBL) is an inquiry-based learning model 
in which teachers serve to scaffold and lead students through an extended investigation 
phase that requires working together to accomplish a project. The emphasis placed 
on project-based learning has it that several studies have attempted investigating the 
impact of this learning approach to students’ learning outcomes as compared with the 
traditional learning approach. For instance, [34], recently found that Project-based 
learning has shown significant improvement in the cognitive test score of students who 
learned through the PBL approach. Furthermore, student’s work performance and sci-
entific abilities were high which gave the teachers and students some courage to posi-
tively respond to the implementation of the learning approach.

Several studies have seemingly acknowledged improvement of students’ science 
process skills through inquiry-based learning. That notwithstanding does not negate 
the fact that PBL can also be a viable pedagogy for enhancing the SPS. [3] reveals 
from their finding that SPS can be improved through PBL. They noted that students 
are often not given the opportunity to engage in learning activities that would improve 
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their SPS. Though it is stated clearly in the aims, it may not guarantee that students 
are actively engaged in learning activities that would ultimately improve their SPS 
which is in concomitant with [3]. Project-based learning has been found to be a valid 
learning model for improving SPS [35]. A study by [11] shows a strong relationship 
between motivation and SPS. Students who engage in learning through PBL showed 
more improvement in science process skills than those who learned through a conven-
tional learning approach [3].

Engaging students through student-centered pedagogies such as Project-based 
learning which provides students with opportunities to carry out projects within small 
groups may likely be beneficial to their deep understanding of the chemical phenome-
non involved in the learning process. [12] buttress the fact that when PBL is incorpo-
rated with learning materials that carries the three chemical representations, students’ 
understanding might be more deepened and may result in realization of more learn-
ing outcomes. Furthermore, [29] highlighted the fact that students’ understanding of 
chemical knowledge in all the three representation levels can be improved if they are 
granted the opportunity to communicate their own understanding through practice, and 
so, one of such ways might be through PBL. According to [20], constructing meaning-
ful chemical knowledge would be more realistic if learning experiences that clearly 
communicate all the three representations to students are given much attention right at 
primary and secondary school level.

2	 Research objectives

 Based on these existing issues, the objectives of this study are 1) to develop valid 
module integrated chemical representation and science process skills, and can be used 
in face-to-face learning and online learning (dual mode module), 2) to investigate 
teachers’ responses about module.

3	 Research methodology

3.1	 Research design

 This study was type of Research and Development (R&D) which used ADDIE 
Model as procedure followed. According to [36], ADDIE model is one of the most 
common models used in the instructional design field a guide to producing an effective 
design. There are 5 phases in ADDIE (Analysis, Design, Development, Implementa-
tion, Evaluation). The detail explanation of how to develop this module can be seen by 
Table 1.
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Table 1. Detail information of activities in ADDIE

Steps Activities The Explanation

Analysis Need Analysis
Content Analysis

The preliminary study was conducted by using 
interview technique among chemistry teachers to 
identify problem existed in learning chemistry and 
tried to help the teachers to solve the problem by 
analyzing the need. Content analysis was used to see 
the appropriate content that will be developed. Once 
the problem was identified, it was found that the 
teachers need learning media such as module that 
can be used online or offline (face-to-face).

Design Determine suitable model of 
learning
Design activity
Design template module

Project- based learning was suitable model of 
learning because it can encourage learning chemistry 
to be students-centered. The template of module also 
was designed to make students interested during 
learning chemistry.

Development Develop module
Validation process

Module was developed as solution to overcome 
the problem identified namely module that can be 
used in online learning and face-to-face learning 
which integrated science process skills and chemical 
representation.
The module developed was validated by 6 validators 
expert.

Implementation Give to chemistry teachers 
to see their response

The valid module was given to 27 chemistry 
teachers to see their response.

Evaluation Formative evaluation Self-evaluation
Evaluation by expert (validators & lecturers)

In this study, data was collected by giving online validation form as instrument of 
validation to 6 experts using Likert scale with 4 options. There were 3 aspects which 
have been assessed by validators such suitability to the content, potential effective-
ness, and overall satisfaction. After validation, the module was given to 27 chemistry 
teachers to investigate the response of teachers about the module. To determine the 
respondents, the purposive sampling was used in this study. [37] stated that purpo-
sive sampling is method which the selection of sample depends on the judgement of 
the researchers. The selection of respondent was based on the willingness of chemistry 
teachers to give the feedback by reading module. Furthermore, data collected was ana-
lyzed using percentage by calculation of percentage of validation score and teachers’ 
response. The result of percentage was compared to validation of criteria according to 
[38] as shown by Table 2.

Table 2. Validation of criteria

Percentage The Validity Criteria

75.00 – 100 Valid

50.00 – 74.99 Quite Valid

25.00 – 49.99 Less Valid

0.00 – 24.99 Invalid
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To investigate teachers’ response, the teachers read the module and assessed the 
module based on instrument provided. The result was obtained in percentage and com-
pared to criteria response of users according to [38] as shown by Table 3.

Table 3. Criteria response of users

Percentage Criteria Response of Users

75.00 – 100 Very Good

50.00 – 74.99 Good

25.00 – 49.99 Less Good

0.00 – 24.99 Not Good

3.2	 Dual mode module

Based on the preliminary of study and the result of analysis, and design, thus, it 
needs module that can encourage chemical representation and science process skills 
that can be used in face-to-face learning or online learning. In this module, it pro-
vides two lesson plans oriented Project based learning which one lesson plan for face- 
to-face learning and one lesson plan for online learning. The lesson plan was elaborated 
through module. The main features in this module are the module provide activities 
that can encourage science process skills and chemical representations and interactive 
explanation about rate of reaction. In addition, all activities were designed and devel-
oped interestingly that can make students being attractive to learning chemistry. The 
cover, and the explanation of these features can be seen through Figure 1.

Fig. 1. Cover & the main features in dual mode module

The following Table 4 shows the explanation of chemical representation and science 
process skills in the module.
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Table 4. The explanation of chemical representation and science process skills in the module

Chemical 
Representation Activities Science Process 

Skills Activities

Macroscopic In this module, students are 
given task to do observations 
and will be submitted in the 
form of reports, activities 
discussions, presentation 
activities.

Observing The students conduct 
experiment

Measuring The students must measure 
rate of reaction based on 
task given

Submicroscopic The students are given the 
task to explain factors of 
rate of reaction in term of 
submicroscopic & module also 
provides the animation

Communicating The students present report 
and create video

Symbolic The module provides the 
diagram, the calculation, and 
the students are given task to 
observe the substances

Interpreting data The students are given 
task to do interpreting 
data once carrying out the 
experiment

The activities in module ask students for doing project. For example, in face-to-face 
learning, the students will be Rate of Reaction Expert, they must conduct one experi-
ment related to factors of effecting rate of reaction, the instructions will be provided in 
the boxes, so the students must select randomly the box. The students will conduct the 
experiment based on instruction and explain the concept of factors of effecting rate of 
reaction that involved submicroscopic level. The Figure 2 shows the activities in face-
to-face learning.

Fig. 2. The face-to-face learning in module

For online learning, the project given is different. The students must create the video 
and do self-experiment about factors effecting rate of reaction in their home by using 
simple material and tools. Figure 3 shows the activities in online learning.
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Fig. 3. The online learning in module

4	 Results & discussion

4.1	 Validity

The module is learning media that can be used by students independently with or 
without teacher guidance and by using module students are able to arrange their learn-
ing, also, it will help teachers to assess the level of content that must be mastered by 
students [39]. In addition, it is also useful for student learning more effectively, and it 
also help student more concentrate if they are interested in a particular subject [40].

 In this study, module was a solution to help teachers support students’ chemical 
representation knowledge, and science process skills. According to [41], in order to 
obtain the module that is suitable and easy to be read by reader, validity is important to 
be carried out. In this study, the module was assessed based on suitability of content, 
potential effectiveness, and overall satisfaction.

Suitability of content, module which can be used in learning is a module which has 
been content valid, or in another word the content of module is correct [42]. Table 5 
shows the result of suitability of content aspect validity.

Table 5. The result of suitability of content aspect validity of module

Suitability of Content Aspect Items Average of Percentage from 
Validators’ Assessment

Validity 
Criteria

The composition of the learning objectives in 
the module is clear

95.8% Valid

The composition of the objectives of the module 
can be achieved based on the teaching activities 
and the strategies used

87.5% Valid

Learning objectives are defined for each activity 
according to the activities and assessments 
suggested

95.8% Valid

(Continued)
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Table 5. The result of suitability of content aspect validity of module (continued)

Suitability of Content Aspect Items Average of Percentage from 
Validators’ Assessment

Validity 
Criteria

Teaching objectives can achieve Module 
objectives

87.5% Valid

Teaching objectives are expressed in  
measurable behavior

79.2% Valid

Teaching objectives that are stated to lead  
to the achievement of learning outcomes

91.7% Valid

Module content is able to meet the stated 
learning objectives

91.7% Valid

The module content is complete in terms 
of evaluation

95.8% Valid

Based on Table 5, it can be concluded that module has been content valid. For exam-
ple, based on validators’ judgement the composition of the learning objectives in the 
module is clear, learning objectives are defined for each activity according to the activ-
ities and assessments suggested, and the module content is complete in terms of eval-
uation that have the highest percentage (95.8%). Besides, the validators also assessed 
that teaching objectives that are stated to lead to the achievement of learning outcomes, 
module content is able to meet the stated learning objectives and it is complete in terms 
of teaching steps with percentage 91.7%.

Other components also found valid such as the composition of the objectives of the 
module can be achieved based on the teaching activities and the strategies used, teach-
ing objectives can achieve module objectives, and teaching objectives are expressed in 
measurable behavior with percentage 87.5%, 87,5% and 79.2 respectively. Therefore, 
if compared to validity criteria according to [38], all components in module are valid 
in form of content.

Potential effectiveness. Table 6 shows the result of potential effectiveness aspect 
validity of module.

Table 6. The result of potential effectiveness aspect validity of module

Potential Effectiveness Aspect Items Average of Percentage from 
Validators’ Assessment

Validity 
Criteria

The learning strategy in each activity  
is in line with the students’ level of  
thinking

91.7% Valid

The techniques used in the module  
can be applied effectively

95.8% Valid

The teaching strategy applied is in  
accordance with the syntax in Project  
Based Learning

95.8% Valid

The learning model applied to the  
module challenges students to think

91.7% Valid

(Continued)
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Table 6. The result of potential effectiveness aspect validity of module (continued)

Potential Effectiveness Aspect Items Average of Percentage from 
Validators’ Assessment

Validity 
Criteria

Activities proposed use appropriate  
techniques to stimulate student  
activity in participating in Chemistry  
classes

91.7% Valid

The scope and order of topics in the module 
correspond to the developmental needs of 
students

95.8% Valid

The proposed activities are in line with the 
material presented

95.8% Valid

The content presented in the module can be 
used by all parties in teaching chemistry

91.7% Valid

The module content is suitable for use in 
different contexts such as at home, school, 
and others

87.5% Valid

Each topic in the module is arranged  
logically and coherently in a learning 
sequence

87.5% Valid

The learning media provided are in 
accordance with the lesson plan provided  
in the module

83.3% Valid

The module provides an assessment in 
accordance with the learning objectives  
in the lesson plan

83.3% Valid

The assessment given can measure the level 
of achievement of teaching goals

91.7% Valid

The assessment components are in  
accordance with the module content

91.7% Valid

Based on Table 6, the result from validators assessed module was valid in form 
strategy used such as the learning strategy in each activity is in line with the students’ 
level of thinking (91.7%), the techniques used in the module can be applied effectively 
(95.8%), the teaching strategy applied is in accordance with the syntax in Project Based 
Learning (95.8%), and the learning model applied to the module challenges students to 
think (91.7%). Also, activities proposed use appropriate techniques to stimulate student 
activity in participating in Chemistry classes (91.7%), the scope and order of topics in 
the module correspond to the developmental needs of students (95.8%), the proposed 
activities are in line with the material presented (95.8%), and the content presented in 
the module can be used by all parties in teaching chemistry (91.7%).

In form of arrangement, presentation, and the use module, it was also valid with 
91.7% from validators’ assessment assumed that the content presented in the module 
can be used by all parties in teaching chemistry, the module content is suitable for use 
in different contexts such as at home, school, and others ,each topic in the module is 
arranged logically and coherently in a learning sequence as much as 87.5% respec-
tively, and the learning media provided are in accordance with the lesson plan provided 
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in the module (83.3%). In form of assessment provided in module, 83.3% of the aver-
age of percentage from validators’ assessment showed that module provides an assess-
ment in accordance with the learning objectives in the lesson plan, and 91.7% from 
validators’ assessment showed that assessment given in module can measure the level 
of achievement of teaching goals, and the assessment components are in accordance 
with the module content.

All the result of module assessment based on potential effectiveness is lined with 
[40] that stated that beside of content, module that was developed must consider effec-
tiveness of students’ need, suitable strategy, students’ participation, and assessment. 
The module also must relate to students’ potential, knowledge transfer, and skills from 
context to the reality [40].

Overall satisfaction. the overall satisfaction of module’s validation can be seen 
through Table 7.

Table 7. The result of overall satisfaction aspect validity of module

Overall Satisfaction Aspect Validity Average of Percentage from 
Validators’ Assessment

Validity 
Criteria

Activities in the module support students’ 
science skills in learning Chemistry

91.7% Valid

The module provides multiple representations 
(microscopic, symbolic, and macroscopic) in 
learning Chemistry clearly

95.8% Valid

Module makes students directly involved in 
learning

95.8% Valid

The activities presented in the module are in 
accordance with the characteristics of Project 
Based Learning

91.7% Valid

Overall, the module can help teachers support 
science process skills and introduce multiple 
representations of chemistry among students

87.5% Valid

The result of validators’ assessment shows that activities in the module support stu-
dents’ science skills in learning chemistry (91.7%), the module provides multiple rep-
resentations (microscopic, symbolic, and macroscopic) in learning Chemistry clearly 
(95.8%), module makes students directly involved in learning (95.8%), the activities 
presented in the module are in accordance with the characteristics of Project Based 
Learning (91.7%), and overall, the module can help teachers support science process 
skills and introduce multiple representations of chemistry among students (87.5%). 
Therefore, this module can be a solution to teachers in supporting science process skills 
and chemical representation in learning rate of chemical reaction. The summarize of 
result module validity can be seen in Table 8 and Figure 4.
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Table 8. The summarize of result module validity

Validator
Percentage of Aspects

Validity
CriteriaContent Potential

Effectiveness
Overall

Satisfaction

Validator 1 97.2% 98.2% 100% Valid

Validator 2 86.1% 92.9% 90% Valid

Validator 3 94.4% 96.4% 95% Valid

Validator 4 97.2% 94.6% 100% Valid

Validator 5 91.7% 92.9% 90% Valid

Validator 6 77.8% 76.8% 80% Valid

Average 90.7% 92% 92.5% Valid

9
0
.7

% 9
2
% 9
2
.5

%

AVERAGE OF VALIDATION PERCENTAGE

Suitability Content Potential Effectiveness

Overall Satisfaction

Fig. 4. Bar chart of average of validation

4.2	 Teachers’ responses

 The valid module was given to chemistry teachers to investigate their response 
about the module in Table 9 shows the result of chemistry response to module.

Table 9. The result of chemistry teachers’ response to module

Items of Teachers’ Response Percentage (%) Criteria Response of Users

This module can help my students to 
understand chemistry easily

91.67% Very Good

The module can encourage my students’ 
science process skills

90.74% Very Good

The module can encourage my students to 
know the chemical representation

92.59% Very Good

The module can make my teaching & 
learning be students-center

94.44% Very Good

Average 92.36% Very Good

Based on Table 9, it is found that the chemistry teachers gave very good response 
to module. In detail, this module can help my students to understand chemistry easily 
(91.67%), module can encourage my students’ science process skills (90.74%), module 

iJIM ‒ Vol. 15, No. 18, 2021 59



can encourage my students to know the chemical representation (92.59%), and module 
can make my teaching & learning be students-center (94.44%). According to [38], if 
the result of percentage of teachers’ response is around 75.00 – 100 the criteria response 
of teachers is very good. In this study, the average of percentage of teachers’ response 
is 92.36%, so the chemistry teachers show very good response to module. There-
fore, this dual mode module can be used in learning chemistry because this module 
is student-centered approach so that it can encourage students to learn by doing and 
having new experience [42]. In addition, it also can be a solution for helping teachers’ 
readiness in conducting learning and teaching. Because [42] stated that there were still 
many teachers who faced challenges in preparing lesson plan. Hence, this module is 
suitable for teacher to reduce the problem existed.

5	 Conclusion

Dual mode module is developed to solve problem existed in learning chemistry 
especially on topic rate of reaction. This module integrated chemical representation 
and science process skills using Project Based Learning. Module developed is valid 
with suitability content is 90.7%, potential effectiveness is 92%, and overall satisfac-
tion is 92.5%. The chemistry teachers’ response showed that this module is very good 
criteria (92.36%). Due to the existence of problems in learning chemistry regarding the 
limitation of media that can be used in face to fac learning and online learning that can 
integrate science process skills and chemical representation, it makes this study need to 
be carried out. By developing dual mode module can be solution for overcoming these 
problems.

This study only focuses on developing module on topic rate of reaction, so it still 
needs further research to solve same problems on different chemistry topic. This lim-
itation can be a gap for future research to create innovation to solve problems existed in 
learning chemistry to other chemistry topics.
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