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Abstract

This study aimed to develop and determine the quality of inquiry-based science
practicum modules for science teachers and find out the teacher's response in using the
inquiry-based science practicum modules. This research adopted Research and
Development (R&D) method by Borg & Gall (2003). The data collection was performed
by indirect communication using an expert validation questionnaire to determine the
quality of the module, and the response questionnaire to find out the teacher's response to
inquiry-based science practicum modules. The results showed that inquiry-based science
practicum modules for science teachers could be developed and had decent quality based
on the material (76.85) and media experts (81.18). Teachers’ responses to inquiry-based
science practicum modules were classified very well with a percentage of 89.31%. The
development of inquiry-based science practicum modules was expected to be used as
reference material for science teachers in implementing practicum, which is one way to
implement scientific processes and scientific attitudes in science learning.

1 Introduction

Science learning is essentially a science that studies phenomena that occur in nature and interactions
in them. One component of education that is very important in the learning process is a module, which
is a source of learning used by teachers and students to obtain information and as a guide in learning
activities. According to Matsun, Anggraeni, & Trisianawati (2019), integrated teaching material is very
useful to support the integrated science learning process in SMP/ MTs. modules are one of the most
important components in the learning process. The availability of modules can help students obtain
information about learning material. According to Nurhidayah (2015), learning material can make
students study independently in addition to learning in the classroom. Independent learning can be
achieved by using a module.

Based on the questionnaire given to respondents who were members of the Junior High School
Science Teachers Forum (MGMP) of Kubu Raya Regency in April 2017, 65% of the teachers stated
that lab practices were rarely carried out at school, 25% of them stated that lab practices were only
carried out for trial subjects conducted during practical exams, and only 10% of teachers stated that lab
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practices were often conducted at school (Nurussaniah, Trisianawati, & Sari, 2017). Moreover, most of
the lab practices (40%) were not supported by a lab module even though the lab activity was already
performed. According to Aulia, Zulhendra, & Jaya (2014), the module provides opportunities for
students to learn according to the different techniques used to solve different problems, based on the
background of their respective knowledge and habits. Novianty, Oktavia & Neena (2013) found that
the effectiveness of modules can improve students’ learning outcomes, observed from the different
average values between the experimental class (78.57) and control class (71.38). Trisianawati &
Darmawan (2017) stated that the use of modules based on implementation can improve students' science
process skills both at the basic and integrated levels from 64.25% to 74.5%

Permendiknas RI No. 22 (2006) explained that Natural Science (IPA) is a science of nature that is
obtained through a scientific method which is observing, formulating problems, hypothesizing,
collecting data, analyzing data, proving hypotheses, concluding, and communicating. Therefore,
teaching science is not just explaining the theoretical knowledge, but the students must get direct
experience so that the knowledge gained becomes more meaningful. The science learning process
emphasizes giving direct experience to develop competencies to explore and understand the natural
environment in a scientific manner. Based on the description above, this study aimed to develop and
determine the quality of inquiry-based science lab modules for science teachers and find out teachers’
responses to the inquiry-based science lab modules for science teachers.

2 Materials and Methods

The method used in this study was research and development based on Borg & Gall (Gall, 2013)
which at this initial stage only carried out three stages, namely research and information collecting,
planning, and developing a preliminary form of the product. The instruments used to collect data in this
study were observation sheets, development plan sheets, and product validation questionnaires.
Observation sheets were used to record information about the needs of the measurement and literature
study. The plan sheet was used to record and compile a research development plan including the abilities
needed in conducting the research, the formulation of the objectives to be achieved, and the design or
steps of the research. The product validation questionnaire was used to facilitate the validator to assess
the feasibility of the product being developed. Data analysis used in this research was qualitative and
quantitative descriptive analysis. Qualitative descriptive analysis was used to describe the
implementation of the research and information collecting stage and planning, whereas quantitative
descriptive analysis using a Likert scale was used to describe the results of product validation by the
validator.

The quality of the inquiry-based science practicum modules developed was assessed based on input
from the validators. The validators consisted of three material experts and three media experts. Data
from validation sheets in the form of quantitative data analyzed descriptively to find a strength or a
weakness of the module quality based on the assessment of material experts and media experts in
percentage. Percentages were obtained based on the quotient between scores which was obtained with
a maximum score. Module quality criteria were then determined by the percentage given by the
validators. The obtained percentage was scored using the criteria as listed in Table 1 based on Muhafid,
Dewi & Widiyatmoko (2013). Moreover, the teacher's response to the inquiry-based science lab practice
module was analyzed using percentage, obtained from the response questionnaire was then interpreted
into criteria according to Muhafid, Dewi & Widiyatmoko (2013) as presented in Table 2.

No. Score Criteria
1. 81.25%< score <100% Highly Feasible
2. 62.50%< score <81,25% Feasible
3. 43.75%< score <62,50% Less Feasible
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4. 25.00%< score <43,75% Not Feasible
Table 1: Score percentage criteria of module quality assessment result according to Muhafid, Dewi, &
Widiyatmoko (2013)

No. Score Criteria
1. 75%< score <100% Very Strong
2. 50%-< score <75% Strong
3. 25%<score <50% Weak
4.  Score <25% Very weak
Table 2: Score percentage criteria of response assessment result according to Muhafid, Dewi, &
Widiyatmoko (2013)

3 Results and Discussions

This is development research using the design of Borg and Gall (2003) which at this initial stage
only carried out three stages, namely research and collecting information, planning, and developing a
preliminary form of the product. The development steps taken in this study can be seen in Figure 1.
This research is an initial study on the development of a science practicum module for the inquiry
teaching model. The development steps that have been taken were research and information collage,
planning, and developing a preliminary form of the product.

v Science learningin schools has not applied
scientific methods

v students are required to have science process skills

» ; v the school has difficulty doing the practicum

Researchand information collage }—' E—— havZa guiie P

v schools need inquiry-based practicum guides to be
able to apply science learning based on scientific
methods

v make the science practice guide based on inquiry
with steps, namely orientation, formulating
: problems, hypothesizing, collecting data, testing
lannin; }—»
P 6 hypotheses and concluding
v practicum subjects developed are measurements
and heat

Develop preliminaryform of —
Bfoilce —b{ product validity test

Figure 1: Steps for developing the inquiry-based science practice guide

At the planning stage, we made the science practice guide based on inquiry teaching model which
consisted of the following steps, namely orientation, formulating problems, hypothesizing, collecting
data, testing hypotheses, and concluding based on Sudi, Yusuf & Nurhayati (2016). The development
result of the product can be seen in Figure 1.
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Figure 2: The development product of inquiry-based science practicum module for science
teachers; A and B. cover and back side, C. using guidance, D. student’s activity.

In general, the inquiry-based science practicum module for natural science teachers that was
developed was considered feasible by material experts to be used in learning with an average rating of
three validators is 76.85. This is seen from the suitability of the content with the Standard and Basic
Competences in the curriculum. Besides, the depth of the material presented in the module was
following the standard and basic competences contained in the curriculum, as well as the indicators and
learning objectives. The material in the developed module was presented accurately to avoid
misconceptions that might arise from students. Besides, the material contains descriptions, examples,
or questions that explain the application of the concept of science in everyday life, so that it attracts and
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arouses students' interest to study further. The presentation of the material is interactive and
participatory so that the module content is easier to understand. The language used in the module is in
accordance with good and correct Indonesian language rules and is adapted to the abilities of students
and teachers.

Inquiry-based science practicum modules for science teachers developed with very decent criteria
81.18. The graphics contained in the developed teaching material are reviewed in terms of the type and
size of the fonts as well as the illustrations, images, and photos used that are appropriate and
proportional to the font size 11 and use the font types Cambria (Headings), Footlight MT Light, and
Times New Roman. These types of letters were chosen because of their attractive shape so that the
impression of the book is not rigid so that students are interested in reading information other than the
subject matter that is in teaching material. The illustrations, drawings, and photos were in accordance
with the concepts conveyed. The validation results of the inquiry-based science practicum modules for
science teachers can be seen in Table 3.

Average Criteria
Material Expert 76.85 Feasible
Media Expert 81.18 Highly Feasible
Table 3: The Results of the Validation of the Science Module -based Inquiry Models for Science Teacher by
Validator

The revised inquiry-based science practicum module for the science teacher according to the
validator's suggestions and comments was used at the next stage of the product trial. The product trial
was conducted at SMPN 4 Pontianak. In the inquiry learning model using the module, students were
involved in many scientific activities and thinking processes to build new knowledge. It was known
that the design of inquiry-based science practicum modules for science teachers was considered very
good with a percentage of 89.31%. In this case, respondents showed a very strong response in most
aspects of assessment. In detail, the results of the teacher’s response to the inquiry-based science
practicum module for science can be seen in Table 4.

No Aspects of Assessment Percentage
1 Authorization concept 100
2 The depth of the concept 75.00
3 The level of practical 87.50
4 Sentence clarity and readability 98.35
5 Charge inquiry approach 100
6 Physical appearance 75.00
Average 89.31
Criteria Very good

Table 4: The teachers' response on each aspect of assessment on the inquiry-based science laboratory module

According to Wahyudi, Fadillah, & Saputri (2015), learning instruments developed based on inquiry
approaches can be used to improve problem-solving skills. Also, the use of inquiry stages in an effective
module influences students' learning independence (Nurhayati., Saputri, & Sari, 2015). In practical
terms, the development of inquiry-based science practicum modules is expected to be used as reference
material for science teachers in implementing practicum, which is one way to implement scientific
processes and scientific attitudes in science learning. Based on the results of the study, it can be
concluded that the science practicum module can be developed based on the inquiry learning model. In
this case, the inquiry learning model as presented in the science laboratory module can be used as an
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alternative to traditional teacher-centered learning and learning practices that emphasize textbooks.
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