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ABSTRACT

This study aims to describe the effectiveness of learning materials with
a guided inquiry model with the REACT strategy to improve students’
learning achievement on heat and temperature topic. It developed
with the 4D model and try outed using the One Group Pre-Test PostTest Design. Data collection methods used validation, observation,
and test. The results of this research are that the learning materials
have a very valid category and it can be used to improve the learning
process. The learning achievement, the average post-test score is 84
with an N-Gain of 0.7 which categorize as medium, while the overall
student completeness reached 88.57%. The students have a very good
response to learning in the range of the answer with agree and very
agree. Based on the results of the study it can be concluded that
learning materials of the guided inquiry learning model with the
REACT strategy can improve the students’ learning achievement on
heat and temperature topic. Guided inquiry with the REACT strategy
learning is expected to be able to make students more actively in the
process of gaining their knowledge directly so that students are easier
to remember and interpret.

INTRODUCTION
Education is an important major factor to determine the progress of a nation and state.
Every human needs education in their life. With education, the humans will be
developed. Humans can be developed by a process namely learning. Learning is a
process that is marked by changes in human beings. Change as a result of various forms
such as changes in attitudes, understanding of knowledge, behavior, skills, habits, and
changes in other aspects that exist in individuals who learn (Baharuddin, 2014). One of
the goals of education is to realize the conditions of learning and teaching so that
students can be actively to develop their ability to have spiritual strength, personality,
self-control, intelligence, noble character, and skills needed by themselves, society,
nation and country. Education must have a good quality, with the quality education
will produce quality human resources as well. For achieving these goals, students must
have interacted with the learning environment and teacher to obtained the learning
process. In the teaching and learning activities, the teacher must pay attention to the
curriculum used. One of the curricula that are used in Indonesia now is Curriculum
2013.
Curriculum 2013 is more emphasizes on authentic assessment and strengthening the
process of competency learning activities (Kesuma et al., 2019). The students are
encouraged to be more masterful in the “5M” activities are observing, asking, trying,
reasoning, and communicating which is done with a scientific approach. The learning
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process must be changed from "telling" to "helping students to become aware of" which
can be done through the process of scientific inquiry. So, the learning must actively
involve the student in finding concepts or problem solving that it can be done through
inquiry learning. One of the inquiry learning that can be used is guided inquiry
learning.
Guided inquiry learning model is a learning process to obtain the information by
observing or experimenting to find answers or solve the problems to questions or
formulate problems using critical and logical thinking skills (Mohamad, 2011). The
inquiry learning also can be defined as the process of formulating problems based on
the phenomena and looking for the answers themselves (Suparno, 2013). Furthermore,
Muhafid defines that the inquiry learning as the process to get information or
knowledge by observation or experimental activities used to solve the problems with
the formulation of problems or questions using critical and logical thinking skills
(Muhafid, 2015). Eggen and Kauchak said that the inquiry learning model has six steps
as follows: (1) identifying the problem; (2) formulating a hypothesis; (3) data collecting;
(4) data analyzing; (5) making conclusions; and (6) reflection (Friesen, 2012). Based on
the description above, it can be concluded that the guided inquiry learning model is a
teaching and learning process to involved the student’s thinking ability to
systematically investigate a problem which is included the identification and asking the
questions related to the problem, formulating a hypothesis, collecting data by observing
or experimenting to answer the questions and test hypotheses that it has been made
based on the facts and draw the conclusions. This learning process is student-centered,
and teacher-only acts as a guide and facilitator.
The learning process of inquiry has a long term effect on students’ scientific literacy.
The conventional teaching can be replaced with inquiry-based learning will not
interfere with the performance of students’ school achievements. Students with
secondary school performance are showed the most active involvement in the
investigation and showed good results after the learning process. The results indicate
that a learning environment with guided inquiry can be supported to improve the
achievement in school (Ting Wen et al., 2020). The model of guided inquiry can be
involved the students actively in the learning process from the scientific inquiry. It will
be more likely to improve conceptual understanding than the strategies are more
passive techniques, and need in the educational environment of current standard
assessment requirements (Vlassi & Karaliota, 2013).
Guided inquiry learning has the aim to develop and apply the skills such as problemsolving skills by self-study or teamwork and develop student’s creativity. The students
have an inspirational role to increase the potential and ability of students as the
students. From the development of these skills, students are expected to be able to solve
the problems faced by their environment well. Guided inquiry learning methods can
improve the students’ learning achievement and emphasizes the mastery of inquiry
skills to overcome problems, so the students are trained to think, solve the problems
and become independent learners (Yewang., 2017). The mastery of student’s concepts
who are taught with the learning of guided inquiry is more higher than students who
are taught with conventional learning (Hariyadi et al., 2016).
The guided inquiry model gives a significant influence on students’ learning
achievement because it requires the students to be more active, be able to search and
explore information outside the teacher’s request and create new knowledge concepts
so that the implementation of learning based guided inquiry model is more effective to
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improve students’ scientific performance (Mulyana et al., 2018). With the increase of
students’ scientific performance, the science process skills by students will also increase
so that it affects the learning achievement. This is following Ariani and her friends that
the implementation of a guided inquiry learning model can improve science process
skills and students’ learning achievement because the students are allowed to build
their knowledge. It is also in line with the research by Kholisatin and her friends that
the development of learning tools based on guided inquiry with the REACT strategy is
feasible and effective to improve the student’s science process skills (Kholisatin et al.,
2020). The increase of student’s science process skills will increase to student’s
achievement (Ariani et al., 2015).
According to Wahyuningsih and her partner, a guided inquiry is the learning by
providing solutions to the student in gaining their direct learning experience and
developing their critical thinking in analyzing data obtained from the results of
experimental activities. The learning activities are given a problem in everyday life and
then the students are told to solve these problems through the process of inquiry
learning with the stages of problem presentation, submit hypotheses, collect data to test
the hypotheses, and make conclusions and reflections. By exposing students to real-life
situations, student’s knowledge will be more meaningful (Wahyuningsih et al., 2012).
One of the right strategies to use is the REACT strategy.
The REACT strategy is the development of the contextual learning approach or
Contextual Teaching and Learning (CTL). It is a learning approach that involved
students in full to connected the material study with real-life contexts so that the
knowledge is obtained by students is more meaningful (Johnson, 2011). With the
contextual approach, teachers can be linked the topics to be taught with the context of
real-life and encourage the students to connect their knowledge with its application in
everyday life as a provision to solve the problems. In this case, it is expected that the
learning process is more meaningful and take place naturally, the students can be
actively involved and experienced not only the transfer of knowledge from teacher to
student (Hamdayana, 2014). The REACT strategy is effective for refining alternative
conceptions and helping students to maintain new conceptions in their long-term
memory (Karsli & Yigit, 2017). The REACT strategy has several stages namely relating,
experiencing, applying, cooperating, and transferring. If the guided inquiry learning
model is integrated with the REACT strategy, it will be more effective to improve the
students’ learning achievement. The REACT strategy is very effective to improve the
students’ learning achievement and gives a fairly high influence that is equal to 62%
(Latifah et al., 2017).
The research of the pre-research that has been done by the researcher on several
private course students shows that physics is a subject that is very difficult to
understand. One of the physics material that is difficult to understand is heat and
temperature. It is not an abstract material when it is associate with real life. The
students said that learning in school is emphasizes with only formulas is used. After the
students know some of the phenomena in real life are related to the heat and
temperature material, the students assume that it is not abstract material again.
Whereas, the students prefer the learning with experiments so that their knowledge
received were more meaningful. This is following the research conducted by Amin,
students are not accustomed to building knowledge or concepts from the results of the
experiment. Teachers need to guide the process and experiment-based learning needs to
be applied keeping in mind positive students’ responses about the learning and
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increased understanding of concepts by students (Amin et al., 2012). Therefore, learning
in school with a guided inquiry learning model with the REACT strategy is very
suitable for use.
Research Focus
In the previous research, research by Koksal & Berberoglu (2014), guided inquiry has
been implemented to improve students’ understanding of science concepts, students’
achievement, and attitudes toward science. Research by Zaini (2016), guided inquiry
gives a positive effect on the cognitive process learning achievement and students’
critical thinking skills. Wongwatkit and his friends said that guided inquiry has been
developed to improve students’ learning performance and attitudes in Physics
(Wongwatkit et al., 2017). Aulia and her friends, guided inquiry-based learning is
effective to improve students’ science literacy skills (Aulia et al., 2018). Next, Gunawan
and his friends in his research said that the guided inquiry model has a positive effect to
increase science process skills in physics learning, especially on skills: hypothesizing,
practicing, and communicating (Gunawan et al., 2019). But in this research, the guided
inquiry learning model has been specially designed to improve the students’ learning
achievement for the senior high school and integrated with the REACT strategy. The
guided inquiry model consists of 6 phases, including 1) identifying the problem; (2)
formulating a hypothesis; (3) data collecting; (4) data analyzing; (5) making a
conclusions; (6) reflection and combine with the REACT strategy has several stages
namely relating, experiencing, applying, cooperating and transferring. The purpose of
this research is to effects of guided inquiry model with the REACT strategy learning
materials to improve the students’ learning achievement.
RESEARCH METHOD
This study uses a guided inquiry learning model with the REACT strategy learning
materials to improve the students’ learning achievement in the aspect of knowledge.
Learning materials used consist of Syllabus, Lesson Plan (RPP), Student’s Worksheet,
Student’s Textbook and Learning Achievement Tests developed with the 4D model and
validated for two validators before being applied in the learning process. The learning
kit was tested in class XI at one of the high school in Gresik by involving 35 students
with using the One Group Pre-Test Post-Test Design model because the trial was
conducted in one group without a comparison group (Sugiyono, 2017). The data
collection methods used were validation, observation, and tests. For data analysis
techniques in this study as follows:
Analysis of Validation
The validation of learning materials can be done by averaging the scores of each
component given by the validator. The scoring scores of two validators are average on
each component. Assessment of the validity of learning materials has a score of 1 – 4
with a scale as follows.
Table 1. The criteria of validation.
Score
1.00
2.00
3.00
4.00

Category
Very Invalid
Invalid
Valid
Vey Valid
(Nizar, 2018)
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Analysis of Students’ Learning Achievement
The scores can be obtained by calculation of scores from the number of students’ correct
answers in the work on the pre-test and post-test questions. The students’ learning
achievement can be analyzed with descriptive qualitative as follows:
• Completeness Analysis of Students’ Learning Achievement
Students can be said complete if they are getting a value of ≥ 75 (Minimum
Completeness Criteria). Analysis of students’ learning achievement can be seen
from students’ test results with individual completeness criteria as follows:

To determine the completeness of students’ learning achievement classically, it
can be known by the following equation:

The learning can be stated classically complete if the learning achievement
reaches ≥ 75%.
•

Analysis of N-Gain
The improve of students’ learning achievement after participating in the learning
process using learning materials of guided inquiry model with the REACT
strategy can bee is known by a normalized gain test with the following equation:

N-gain can be identified based on the criteria for increasing the gain score as
expressed by Hake as follows:
Table 3. The increase of N-gain criteria.
Score gain

Criteria
Low
Medium
High
(Hake, 2002)

Analysis of Students’ Response
Students’ response data are obtained from the questionnaire responses of students after
participating in the learning process using a guided inquiry model with the REACT
strategy. The equation for calculating student’s questionnaire response data are as
follows:

The collect data was processing and interpretation with the following criteria.
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Table 4. The criteria for interpretation of responden.
Score
0 – 20
21 – 40
41 – 60
61 – 80
81 - 100

Category
Very Not Agree
Not Agree
Less Agree
Agree
Vey Agree
(Riduwan, 2012)

To find out the improvement of learning achievement, the Wilcoxon Signed Ranks
Test is used because the samples are not normally distributed. The research data are
processed descriptively. Learning materials can be said effective if the students’
learning achievement has a value of ≥ 75 (Minimum Completeness Criteria) with the
percentage of completeness reach ≥ 75% and the students give positive responses in the
range 61 – 100%.
RESULTS AND DISCUSSION
Learning Materials Validation
The results of the average validity score of the guided inquiry with the REACT strategy
learning materials can be seen in Table 5.
Table 5. The average validity score of learning materials.
Name
Syllabus
Lesson Plan (RPP)
Student’s Worksheet
Student’s Textbook
Learning Achievement Tests

Average Validity Score
3.70
3.56
3.75
3.83
3.81

Category
Very Valid
Valid
Very Valid
Very Valid
Very Valid

Based on the data obtained, it shows that learning materials based on the guided
inquiry learning model with the REACT strategy have a very valid category and it can
be used to the learning process.
Students’ Learning Achievement
The results of the learning analysis on aspects of knowledge can be seen by pretest and
posttest. The pretest is given before learning with a guided inquiry learning model with
the REACT strategy while the post-test is given after learning takes place.

Figure 1. The completeness of students’ learning achievement.
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Based on Figure 1, the pretest results of the knowledge aspect show that all of the
students are incomplete. While the posttest, 88.57% of students are complete and
11.43% of students are incomplete. This is due to the students are not paying attention
to the explanation from the teacher and not being serious at the test question. According
to the Regulation of the Minister of Education and Culture of the Republic of Indonesia
Number 23 Year 2016, the students can be said complete if they are getting a value of ≥
75 (Minimum Completeness Criteria). The analysis of students’ learning achievement
can be seen in Table 6.
Table 6. Students’ learning achievement.
Averages of Pretest Score
52

Averages of Posttest Score
84

Averages of N-Gain
0.7

Criteria
Medium

After the learning activities are finished, the students are given a posttest using the
same question instrument. Based on the results of the analysis, N-Gain which categorize
as medium (can be seen in Table 6). Furthermore, the students are participating in
learning activities using a guided inquiry learning model with the REACT strategy that
teaches on heat and temperature materials to improve the students’ learning
achievement in the knowledge aspect. This is consistent with the research by
Kusumandari which states that the inquiry learning with the REACT strategy has a
significant effect on the physics learning achievement at senior high school students
(Kusumandari, 2018). The research conducted by Almuntasheri and his friends that
guided inquiry learning can be improved the student’s understanding concepts. The
guided inquiry learning can be supported the student in connecting new concepts with
the concepts they have (Almuntasheri et al., 2016). To find out there is an increase in the
students’ learning achievement significantly or not, the Wilcoxon Signed Ranks Test is
used, and the results can be seen in Table 7.
Table 7. Wilcoxon signed ranks test.
Z
Asymp. Sig. (2-tailed)

Post-Test - Pre-Test
-5.171b
.000

Based on the Wilcoxon Signed Rank Test, the Z value is -5.171 with a P-value
(Asymp. Sig. 2-tailed) of 0.000 which is less than the critical limit of research 0.05 so that
the hypothesis decision is to accept H1 means there is a significant increase in students’
learning achievement after participating the learning to use guided inquiry learning
model with the REACT strategy. There is a significant influence when the learning
process based on a guided inquiry learning model that can be seen from the
improvement of students’ cognitive abilities when implemented the learning (Rahayu
et al., 2018). Furthermore, the research from Cahyono and his friends, that the REACT
strategy is significantly on the skills of science process and student’s physics learning
achievement (Cahyono et al., 2017).
Based on the learning achievement, the learning materials based on the guided
inquiry model with the REACT strategy is effective to improve the students’ learning
achievement. This is compatible with the research by Hitijahubessy which declare that
the guided inquiry learning model is very effective to improve physics learning
achievement of high school students on heat material, and the research by Hakim which
state that the science physics learning with guided inquiry model is a very practical and
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effective way to improve the students’ learning achievement that can be demonstrated
by understanding student’s concepts, student’s psychomotor skills, and student’s
character which include discipline and responsibility. Margunayasa and his friends in
their journal also concluded that the guided inquiry learning is more optimal to
improve the students’ learning achievement (Hitijahubessy, 2019; Hakim et al., 2015;
Margunayasa et al., 2019). The REACT strategy is very effective to improve the
students’ learning achievement and gives a fairly high influence that is equal to 62%
(Latifah et al., 2017).
Students’ Response
The Students’ response data related to learning with the implementation of a guided
inquiry model with the REACT strategy to improve the students’ learning achievement.
It can be known by the results of the questionnaire filled out by students after the
learning process using learning tools that were developed. The questionnaire sheets are
included with eleven questions that must be filled honestly by students. The results of
the analysis of the student’s response can be seen in Table 8.
Table 8. Analysis of the student’s response.
No.

Question

1

The learning process with the guided inquiry model
by the REACT strategy, I have a high willingness to
participate in the learning of heat and temperature
material.
Percentage (%)
The learning process is very interesting and not
boring.
Percentage (%)
The learning process can foster my curiosity.
Percentage (%)

2

3
4

5

6

7

8

9

Answer
SS
18

23

12

22

0

By the form of groups, I can more easily study and
discuss with my friends when I was finishing the
student’s worksheet and understanding it more
easily to formulating problems, making hypotheses,
identifying variables, collecting data, analyzing data
and making conclusions.
Percentage (%)
The teacher was giving an easy explanation when
the learning process
Percentage (%)

20

13

0

Learning material is associate with everyday life so
that it makes be happier.

16

13

0

20

1

15

0

0

0.00

97.14

0

2.86

100.00

0

0.00
15

1

97.14

0
2.86

19

0

20

0

100.00
15

0
0.00

100.00

19

0
0.00

100.00

14

STS
0

0.00

100.00

22
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TS
0

100.00

The learning process makes me more easily
understand and mastering the heat and temperature
material.
Percentage (%)
The learning materials, the learning condition, the
way of teacher teaches, and the direction stages in
the learning process are new and interest for me.
Percentage (%)

Percentage (%)
The student’s worksheet is easier to understand.

S
17

0
0.00
0
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No.
10

11

Question
Percentage (%)
The tests are given by the teacher during the
learning process.
Percentage (%)
I get more motivation to study physics on heat and
temperature topics after the learning process with
the guided inquiry model by the REACT strategy.
Percentage (%)
Total
Overal Percentage (%)
Total Percentage (%)

Answer
SS

S

TS

18

0

22

1

198

184

3

0

51.43

47.79

0.78

0.00

100.00
17

0.00

100.00
12

STS
0
0.00

97.14

0

2.86

99.22

0.78

SS: Very Agree; S: Agree; TS: Disagree; STS: Very Disagree

The student’s responses to learning activity using the development of learning
materials can be seen from the questionnaire. In the response questionnaire, there are
eleven questions given to students. From the results, it can be concluded that the
students are provided a good response to learning using a guided inquiry learning
model by REACT strategy with a percentage score of 99.22% in the range of answers are
very agree and agree. This is in accordance with the research by Hilman, that the
students are given a positive response to guided inquiry learning of 92.94% (Hilman,
2014). The results of the analysis of the student’s response can be seen in Table 4, while
the percentage diagram of the response can be seen in Figure 2.

Figure 2. The percentage of student’s response.
Figure 2 shows that the learning process can be encouraged students to have a high
willingness to followed the learning process because it is felt to be very interested and
not bored. This can be known about a percentage of answers in the questionnaire
responses of students at the first to the fourth statements with a percentage of answers
of 100.00%. It is relevant what Bandura said that students must have been interested in
something in learning so that students can be learned to the maximum (Moreno, 2010).
Based on the description of the results of the study above it can be concluded that the
guided inquiry learning model with the REACT strategy can motivate the student to
learn. Because the learning process involved students fully to actively build their
knowledge from inquiry activities. The problems given to students include problems in
everyday life, so the knowledge has received by students will be more meaningful. The
investigation activities can help the students to solve problems and improve students’
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science process skills. The increase of science process skills, students will be more
skilled in learning so that students’ learning achievement will increase.
CONCLUSIONS
Based on the results obtained, the conclusion is that the guided inquiry learning model
with the REACT strategy learning materials is very effective to improve the students’
learning achievement. It can be seen from 88.57% of the learning achievement from
students achieving completeness and students gave 99.22% responses in the range of
agree and very agreeable. Guided inquiry with the REACT strategy learning is expected
to be able to make students more actively in the process of gaining their knowledge
directly so that students are easier to remember and interpret. From this interpretation,
students can more easily understand the concept and influence the learning
achievement they obtain. The effectiveness of learning materials is only reviewed from
the results of students’ learning achievement on aspects of knowledge and student’s
response, so for the readers who want to conduct relevant research to this research, the
effectiveness of learning materials can be reviewed from other aspects.
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