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Abstract—The needs of the 21st century in education need
the creating of young people to have life skills. The life skills can
be trained through the learning process and identified through
student learning outcomes. Learning outcomes are one of the
factors in successful learning. Therefore, a solution is needed to
optimize student learning outcomes in the learning process by
using the teaching material in the form of the module. The
objective of this research is to know the effectiveness of inquiry-
based learning module to improve learning outcomes. This
research was conducted in one of high school in Surakarta,
Indonesia. The research method is quasi-experiment, used
pretest and posttest design by using two randomly selected
classes those were experimental class used an inquiry-based
learning module and control one used modules made by biology
teachers in Surakarta. The results showed that there were
significant differences of learning outcomes between the control
and the experimental classes based on the independent samples
t-test test results, also seen with the n-gain scores that obtained
at 0.390 (middle) in the control class and 0.749 (high) in the
experimental class. Based on the research result, it can be
concluded that an inquiry-based learning module is effective to
improve the learning outcomes.
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I. INTRODUCTION

The rapid development of science and technology in the
21% century has an impact on all aspects of life, including in
education [1]. In education, especially science education,
they ensure their competitiveness with other nations in the era
of globalization [2]. The needs of the 21% century in
education, especially science education, need to continue to
create young people to have life skills [3]. Life skills can be
trained through the learning process and identified through
student learning outcomes.

Student learning outcomes based on the data of the
Program for International Student Assessment showed that
Indonesian students in the field of science are ranked 60 of
66 countries [4]. In the results of the International
Mathematics and Science Study Trends stated that
Indonesian students in the field of science and mathematics
are ranked 30 of 42 countries [5]. Based on these results, the
learning outcomes of students in Indonesia especially in the
field of science have not gone well.

Several factors such as internal factors influence the low
learning outcomes are factors that exist in individual students
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who are studying, and external factors are factors that exist
outside the individual self of students such as less interest in
learning and motivation [6]. That education affects both
internal factors and external factors to student's life and
learning outcomes [7]. Learning outcomes are the overall
efficiency and outcomes achieved through the learning
process at the school expressed by the number or grade based
on the test [8]. The result of need analysis in one of the State
Senior High Schools in Surakarta, Indonesia shows the low
learning outcomes in the field of biology with an average
score of 71.85% which means it is still below the minimum
mastery criteria. Based on the national exam results data
indicated that the material of the excretory system for three
consecutive years was 46.00% (2014), 50.50% (2015) and
46.32% (2016).

The results of the analysis in the book and module, which
is made by the biology teacher in Surakarta, used in the
school show that the activities in the learning have not led to
the scientific approach. Moreover, the question of evaluation
has an average level of difficulty at the level of C1-C3 so that
students’ thinking ability to is less to train in answering the
question. It is an obstacle experienced by students who are
doing the learning activities so that student learning outcomes
are low [9]. Based on the facts in the field, a solution is
needed to optimize student learning outcomes in the learning
process that requires a tool in learning, one of which is
learning resources in the form of teaching materials that is the
module.

The module is one of the most comprehensive and
systematic teaching materials in which it contains a set of
planned and designed learning experiences to enable students
to master specific learning objectives [10]. The modules are
arranged systematically referring to the objectives of learning
or competence that are clear and measurable and include
learning objectives/competencies, materials, and activities to
achieve the objectives and tools of evaluation towards the
achievement of learning objectives [11]. A module with a
scientific approach involves a module with a scientific
learning model. The learning process with the scientific
approach to the ideal subjects is implemented through a
model with activities that train students to make inquiry [12].
Following the Curriculum 2013 students are expected to have
a much better competence, skills, and knowledge through a
scientific approach [13]. One of the proper learning model to
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apply is through inquiry-based learning model which
contains syntax from Pedaste et al. [14] that is orientation,
conceptualization, investigation, conclusion, and discussion.
The model of inquiry-based learning is learning that refers to
the activities of students who develop knowledge and
understanding of scientific ideas as well as an understanding
of how scientists study nature [15]. The inquiry-based
learning model could be trained in improving critical thinking
skills through teaching and learning as well as developing the
knowledge, skills and assessing the learning outcomes
needed to achieve success in the future [16].

Student learning outcomes can be taught through an
inquiry-based learning model following the Curriculum 2013
that learning using a scientific approach is a learning that is
designed in such a way that students are actively involved and
participate in learning (Permendikbud number 65 of 2013).
Efforts for active participation of students in the learning
process following the Curriculum 2013, researchers create a
product inquiry-based learning module on the material
excretory system. Developed modules are expected to
support the learning process, guiding students to conduct
inquiring activities through structured activities in the module
and to improve student learning outcomes following the
demands of the 21st century.

Il. METHODS

This research used a quasi-experiment method. The study
was conducted in State Senior High School 8 in Surakarta,
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Reliability Test

Cronbach’s
Alpha N of Items
0.931 30

The result of test analysis on validity and reliability tests

stated that N = number of students get r table = 0.004
concluded that the number 30 valid and reliable. 1t means
that the extent of accuracy and accuracy of a measuring
instrument in performing the function of measurement
(validity) while (Reliability) to determine the consistency of
the measuring instrument, whether the measuring device used
is reliable and remains consistent if the measurement is
repeated [17].
At the level of students' achievement is assessed through an
inquiry-based learning module developed by the researcher.
In the module activity using inquiry-based learning syntax by
Pedaste et al. [18] which consists of orientation,
conceptualization, investigation, conclusion, and discussion.
The experts validated the inquiry-based learning module on
excretory system material to improve student learning
outcomes the experts, education practitioners, and students
and show valid results based on validation scores by
validators. The results of each validator are presented in
Table 2 below.

Table 2. The Validation Result of Inquiry-Based Learning Module

Indonesia. The objects of this research were two classes (class

11) which consist of 27 students in each class. Classes are
randomly selected by conducting prerequisite tests with
normality and homogeneity tests. The research procedure
was carried out by adapting Borg & Gall's development
model, with ten steps modified to nine steps by not
performing the tenth stage due to time and cost
considerations.

Expert Average Criteria
Linguist 4.00 Very good
Material 3.78 Very good

Development 3.72 Very good

Learning Device 3.71 Very good

Education Practitioners 3.76 Very good
Students 3.50 Good

The data were collected using test techniques for student
cognitive learning outcomes. Problem test was given to
determine whether it is valid or not to use. The previous
problem has been validated by experts and tested in the State
Senior High School 5 Surakarta on 20 students of the 121"
grades with the reason they have studied the excretory system
material. The question is a multiple choice that consists of 30
questions. For evaluation of test questions, correct and wrong
answers are given a score of 1 and 0. The result then tested
with a validity test, and reliability test is presented in Table 1
below.

Table 1. The Result of Validity and Reliability Tests

Validity Test
N %
Cases Valid 20 100.0
Excluded 0 .0
Total 20 100.0

Based on the module validation result the average score
on linguists get the highest score of 4.00; The material expert
gets score 3.78; Development expert gets score 3.72; The
learning device expert gets score 3.71; Education
practitioners get 3.76; students get the smallest score of 3.50
but still categorized well. From these results, it can be
concluded that the inquiry-based learning module on
excretory system material to improve student learning
outcomes is categorized very good, valid and feasible to use
in experimental class.

To know the difference between pretest and posttest
scores, we have obtained from the control class and
experiment class, data analysis was done. In the data analysis,
before and after learning was assessed using independent
samples t-test to see the experiment class between pretest and
posttest was analyzed with N-gain. The N-gain value
criterion is presented potential differences between the
experimental classes taught by using inquiry-based learning
modules, and control classes were taught using modules
made by biology teachers in Surakarta. After the learning
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process, the difference between the control class and in Table
3 below.

Table 3. Criteria of N-gain Score and Interpretation

Gain Index Interpretation
g>0,7 High

03<g=<0,7 Middle
g<03 Low

Il. RESULT

The inquiry-based learning module was developed using
the five-step syntax of inquiry-based learning model learning
to improve student learning outcomes. The module is divided
into three chapters of excretory system material, namely the
excretory system of the lungs, skin, liver, and kidneys. In
each chapter is divided into four indicators of knowledge that
mention the functions of the lungs, skin, liver, and kidneys.
The module is divided into three activities: the first activity,
the lung excretory system describes the function, the organs
involved, the mechanism and the disorder, the second
encounter, the skin excretory system describes the function,
structure, mechanism, and disorder, And the third encounter,
the liver, and kidney excretory system describes the
functions, the organs involved, the mechanisms and
disorders/abnormalities.

The percentage of learning outcome scores in the control
class and the experimental class during the learning process
can be presented in Fig. 1.

The first meeting, on the lung excretory system material
scored 73.33% in the experimental class and the score of
60.74% in the control class. The second meeting, on skin
excretory system material got score 81,48% in experiment
class and score 71,85% in control class. The third meeting,
on the material of the liver and kidney excretory system,
obtained a score of 91.11% in the experimental class and
76.29% in the control class. It can be seen from Fig. 1. that
the score of the students' learning outcomes for each meeting
in both the experimental class and the control class always
has an increase.
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The Percentage Score of
Learning Outcomes in
Experimental and Control
Class Groups During the
Learning Process

Control Class
91'1]76.29

m Experimental Class

81.4
7333, 5, $1.85

Meetingl  Meeting2  Meeting 3

Fig. 1. The Percentage Score of Learning Outcomes in
Experimental and Control Class Groups During the Learning
Process

Note:

Meeting 1 : Learning materials on the lung excretory
system describe the functions, the organs
involved, the mechanisms and the
disorders / abnormalities.

: Learning materials on the skin excretory
system describe the functions, structures,
mechanisms, and
disorders/abnormalities

: Learning materials on the liver and kidney
excretory systems describe the functions,
the organs involved, the mechanisms and
the disorders / abnormalities.

Meeting 2

Meeting 3

The results of the pretest and posttest descriptive analysis
for student learning outcomes in control and experimental
classes are presented in Table 4 below.

Table 4. The Result of Pretest and Posttest in Control and
Experimental Classes

Class Score Range Minim Maxim Mean
Group um um
Score Scor
Control  Pretest 30 30 60 46.28
Posttest 40 40 80 66.72
Experim  Pretest 30 30 60 49.36
ental Posttest 40 60 100 85.76

Table 5. The Result of N-gain in Control and
Experimental Classes

Min Max Average
0.07 0.55 0.39
0.42 1.00 0.74
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Pretest score, posttest and N-gain for student learning
outcomes in control and experimental classes are shown in
Fig. 2.

The Pretest, Posttest and N-
[ Exp%?fﬂé%‘f&r@fass

85.76

0.74

Pretest Posttest

N-gain

Fig. 2. The Pretest, Posttest, and N-gain Scores in
Experimental and Control Class Groups

Based on Table 4 and Fig. 2, it can be seen that the
average score of pretest and posttest in the control class and
experiment class is not much different, where the average
pretest score is 49.36 experiment class and 46.28 control
class. Posttest results as presented in Graphic 2 can be seen
that the average posttest score of the experimental class is
higher than the control class that is 85.76 and 66.72 control
classes. The N-gain values were averaged at 0.74 (high
criteria) of the experimental class and 0.39 (moderate criteria)
of the control class.

The increase of pretest learning result score to posttest is
significant in both the control and experiment classes because
the given test has an equation that is in the form of multiple
choice. The following example of pretest and posttest is
presented in Fig. 3. below.

Advances in Social Science, Education and Humanities Research, volume 218

(@) (b)

Fig. 3. Examples of Pretest Problems (a) and Posttest Problems (b)

Based on Fig. 3, a pretest question (a) was given the day
before the study was conducted, consisting of 30 multiple-
choice questions of general excretory material to measure the
ability of control class students and experimental class how
they understood the material of excretory system in general.
The posttest (b) problem was given the day after the study, in
which 30 multiple-choice questions of the excretory system
material were in-depth to measure the ability of the control-
class students and the experimental class on how they
understood the material of the excretory system in depth.
Both of these multiple-choice questions have difficulty level
problems that have been adapted to the standards for senior
high school, consisting of C2, C3, C4, and C5 levels. The
reason for not using C1 level is because the standard for high
school students is too easy and not up to level C6 because it
is created while for the choice of multiple choice options are
available and more appropriate to use for the material essay.
The level matter has been adjusted with Taxonomy Bloom
that has been revised in the realm of cognitive knowledge.

IV. DISCUSSION

The inquiry-based learning module on excretory material
significantly improves student learning outcomes. The
increased posttest learning outcomes evidence the
effectiveness of the inquiry-based learning module after
learning by using modules. Student learning outcomes
increased from pretest to posttest calculated by the N-gain
value as presented in Table 4, obtained by 0.74 included in
the higher criteria in the experimental class higher than the
control class of 0.39 in the average criteria.

Modules used as teaching materials and proper learning
methods can improve learning outcomes are also well viewed
regarding the learning process and learning outcomes [19].
At the educational level, the use of teaching modules should
be widely used to improve student learning outcomes [20].
Learning through inquiry-based learning can shape and
develop self-concept in students so that they can understand
basic concepts and ideas better and encourage students to
think and work on their initiatives to improve learning
outcomes [21]. The experimental class learning outcomes
increased at each meeting and showed average results tended
to be higher than the control class learning outcomes as
presented in Fig. 1. It was supported by Abdi's study [22]
which stated that there were significant differences in student
learning outcomes between the experimental classes taught
by inquiry learning received higher scores than the control

158



£

ATLANTIS

PRESS

classes taught by conventional learning. Inquiry-based
learning can not only improve the learning outcomes
(cognitive) but can improve the psychomotor attitude and
skill, because the learning of inquiry-based learning is
centered on the students, the teacher is only as the facilitator
who helps the students [23].

Based on the results of activities in the module presented
in Fig. 1, shows that the activities undertaken by students
using inquiry-based learning syntax can improve student
learning outcomes. Learning uses inquiry-based learning may
be more effective in helping students acquire scientific
process skills in science learning. When students engage in
inquiry, students describe objects and events, ask questions,
make explanations, test explanations of scientific knowledge
and communicate their opinions with others, in this way
students actively develop their understanding of science by
combining scientific knowledge with reasoning and thinking
skills [24]. Besides, by using the right learning one of the
inquiry-based learning in the learning process can improve
learning outcomes as the goal of learning. Inquiry-based
learning can be trained in improving critical thinking skills
through teaching and learning and developing knowledge,
skills and assessing the learning outcomes necessary to
achieve success in the information age [25].

The inquiry-based learning module that is used in the
learning process can improve student learning outcomes
because in the module presented activities that are structured
in the form of practicum and observation by using the syntax
of inquiry-based learning. The inquiry-based learning module
contains learning activities that encourage students to
analyze, solve problems based on facts found and designed to
gain students' conceptual understanding [26]. Student
learning response to learning with inquiry-based learning
model is very influential on the success in achieving the
learning objectives, one of the student learning outcomes
increased as well as the behavior of students more active in
learning [27]. It is supported by research [28] which states
that the inquiry-based learning model can improve learning
outcomes by directing students to explore and help students
build knowledge through real-world problem-solving.

Overall, based on the results of the analysis has shown
that the use of inquiry-based learning module on excretory
system material is more effective in improving student
learning outcomes. Lile & Bran [29] stated that many factors
that influence the excellent learning outcomes for students,
one of them is the problem given to train students to think
how to answer the questions given so that students are
encouraged to get good grades for themselves. The given
question refers to taxonomy bloom due to it is accurate in
measuring students' ability to understand level-level
questions from C2-C5, developing student learning outcomes
and question-making instruments and easily understood
appraisals for teachers [30]. Good learning outcomes do not
only change in the cognitive domain but also in the affective
and psychomotor spheres of students, so students can
appreciate that learning outcomes are obtained through the
learning process [31].
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V. CONCLUSION

Inquiry-based learning module is effective learning to
improve student cognitive learning outcomes because the
results of statistical analysis test showed there are significant
differences between control classes taught by using modules
made by biology teachers in Surakarta get scores that
obtained at 0.390 (middle) and 0.749 (high) experimental
classes taught by using inquiry-based learning module on
excretory system material.
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