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Teacher-centered learning has no ability in empowering students’ science process skills
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Keywords that the students who joint the guided inquiry class possessed the better competencies,
Science process skills both in their SPS (p = 0.04) and Il (p = 0.001). Therefore, the guided inquiry significantly
Guided inquiry contributes toward the improvement of students’ SPS and Il. The findings of this
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INTRODUCTION

Problems faced at State Senior High School (SMAN) 1 of Jamblang based on the results of grade XI
observations indicate that the learning process is still experiencing some problems, both internal and external,
such as teacher-centered learning so that student involvement becomes less that results in students becoming
passive. Other problems faced at the State Senior High School (SMAN) 1 of Jamblang based on the results of
direct interviews are the weak learning process so that it results in low comprehension of students, a lack of
communication so that there is no exchange of information between groups, and low level of student learning
abilities because it is not trained in their daily lives to foster the ability to work together among students. This
can be seen from the passive behavior of students in the class when given time to discuss and answer
questions verbally. They do not want to be open when communicating and do not wish to accept suggestions
and criticisms from friends.

In connection with the problems above, it is necessary to establish a more valuable learning innovation. The
expected innovation is not only in the form of a collection of facts, concepts, principles, or processes of
discovery, but also further development in applying them in everyday life. Learning must be directed to search

d- 10.22219/jpbi.v6i1.10634 @ http:/lejournal.umm.ac.id/index.php/jpbi jpbi@umm.ac.id 123


http://ejournal.umm.ac.id/
http://u.lipi.go.id/1422867894
http://u.lipi.go.id/1460300524
https://doi.org/10.22219/jpbi.v6i1.10634
http://ejournal.umm.ac.id/index.php/jpbi
mailto:jpbi@umm.ac.id
http://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.22219/jpbi.v6i1.10634
https://doi.org/10.22219/jpbi.v6i1.10634
https://crossmark.crossref.org/dialog/?doi=10.22219/jpbi.v6i1.10634&domai

JPBI (Jurnal Pendidikan Biologi Indonesia)
Vol. 6, No. 1, March 2020, pp. 123-134

for information and do an action so that it can help students to gain deeper concepts. Therefore, learning must
emphasize the involvement of direct experiences that are student-centered. This innovative learning process is
expected to increase skills both in the science process and interpersonal intelligence. That the inquiry learning
model trains students to apply concepts referring to the problem formulation so that the interpretation of the
data collected is more directed (Jerrim, Oliver, & Sims, 2019; Luijk, Kruger, Zijlstra, & Volman, 2019; Yudarwati,
2019). The guided inquiry learning model could train multiple intelligences to improve students’ interpersonal
intelligence abilities (Ebert, Mollart, Nolan, & Jefford, 2020; Metcalf et al., 2018; Wang & Jou, 2016).

Research on process skills has been carried out in the United States of America (Lawless, Brown, Rhoads,
Lynn, & Newton, 2018), and in the Netherlands (Stouwe, Asscher, Hoeve, Laan, & Stams, 2018). Research on
Science process skills in California (Linnell et al., 2013), and in Kenya (Abungu, Okere, & Wachanga, 2014).
Research on interpersonal intelligence has been carried out in Spain (Rey & Extremera, 2014), in the United
States (Murphy & Hall, 2011), and in Mexico (Romero, Berrocal, Estrada, & Guajardo, 2017). Inquiry research
on science in Washington (Teig, Scherer, & Nilsen, 2018), and inquiry on environmental subjects in Spain
(Michos & Leo, 2020). Research on guided inquiry has been widely carried out in the United States of America
(Roller & Zori, 2017), and in Canada (Cotton, 2009). Guided inquiry research in science subjects in Turkey
(Ucar & Trundle, 2011), and in Taiwan (Wen et al., 2020). But there is no research on science process skills
and interpersonal intelligence in biology learning using guided inquiry so that the novelty of this study is the use
of guided inquiry to develop the ability of science process skills and interpersonal intelligence in biology
subjects.

Based on this, it can be seen that research on science process skills and interpersonal intelligence in
biology learning using guided inquiry is the first and important research to do. The results of this study will
provide information on how guided inquiry in learning biological material can develop students' science process
skills and interpersonal intelligence abilities. The results of this study certainly also provide information on how
to implement guided inquiry learning in biological material to develop science process skills and interpersonal
intelligence. Based on the benefits of the research results, this research is very important to do, so that
education in Indonesia can mimic and modify this research activity in order to develop students' scientific
process skills and interpersonal intelligence abilities. Armed with the ability of science process skills and
interpersonal intelligence is needed by students in Indonesia to be able to compete in the current 4.0 industrial
revolution era.

In this study, the author chooses the guided inquiry learning model to be applied in the leaming process by
employing a variety of supporting strategies, methods, media, and learning resources. This study was chosen
with the consideration that the research will be conducted on students of grade Xl of State Senior High School
(SMAN) 1 of Jamblang Cirebon, where the level of cognitive development of students is still at the stage of
learning the scientific process. The linkage of the guided inquiry learning model in improving students' science
process and interpersonal intelligence abilities is reflected in the learning process contained in the syntaxes of
the guided inquiry learning model. This learning process emphasizes the scientific approach, in which this
scientific approach becomes the bridge for the development of students' attitudes, skills, and knowledge. This
study aimed at analyzing the effect of guided inquiry on students’ science process skills and interpersonal
intelligence.

METHOD

This study was conducted at SMAN 1 of Jamblang, Cirebon Regency with the object of grade XI.5 of
Science students as the experimental class and grade XI.6 of Science students as the control class. The
method used in this study is the experiment, and the type of research is the quasi-experiment. The research
design used is the Non-equivalent Control Group Design model. The population in this study were all students
of Grade Xl of Science of SMAN 1 of Jamblang. The sample was determined randomly by collecting research
data using the non-probability sampling method with a purposive random sampling technique. The research
instrument used in this study was in the form of an observation sheet of the implementation of Guided Inquiry
Learning model, test item description, observation sheet of interpersonal intelligence rubric, and questionnaire.
To analyze the data, the qualitative data were analyzed descriptively to find trends that arise in the study. While
the quantitative data were analyzed by statistical tests. The statistical data processing is performed using SPSS
16.0 for Windows and Microsoft Excel 2007. The material used is the respiratory system in humans.

The study begins by identifying problems with learning biology in schools that will serve as research sites by
reviewing empirical and theoretical data. Empirical data were obtained from various references, while
theoretical data was obtained by looking at teacher learning while teaching the class. The data collection stage
in this study is for the implementation of the guided inquiry learning model when data is collected during the
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learning process based on observer data sources, for the science process skills data is collected at the time
before and after learning based on student data sources, for interpersonal intelligence students are collected
data at the time the learning process is based on observer data sources and for student questionnaire
responses the data is collected at the time after the learning process data sources from students.

RESULTS AND DISCUSSION

An observer previously made observations on the implementation of the guided Inquiry learning model to
monitor the implementation of the learning model from the beginning to the end of the leaming process. The
results of the record of the activities carried out by the teacher in the learning process using the guided Inquiry
learning model are described in the data of the Table 1.

Table 1. Percentage of teacher observation results using the guided inquiry learing model

No Observed Aspects 1 Obszerver 3 Average Percentage (%) Note
1 Preliminary Activity 3.75 375 35 3.7 91.7 Excellent
Total 3,7 91.7 Excellent

Core Activity

Introduction 2 35 3 28 71 Good
Questioning 3 4 3 33 83.3 Excellent
2 Planning 4 4 4 4 100 Excellent
Implementing 3.7 3.3 3.3 34 86 Excellent
Conclusing 4 4 4 4 100 Excellent
Reporting 4 4 4 4 100 Excellent
Total 3.6 90 Excellent
3 Closing Activity 3.7 4 4 3.9 97.2 Excellent
Total 3.9 97.2 Excellent
Total of all activities 3.7 93 Excellent

Based on the table above, it can be explained that the implementation of learning using the guided Inquiry
learning model has been implemented by the teacher very well. This is marked by the application of all
indicators of the syntax of the guided inquiry learning model by the teacher with an average percentage of the
implementation of the preliminary activity of 91.7%, the implementation of the core activity of 90% and the
application of the closing activity of 97.2%. Of the three steps of the learning process, the average total
implementation of the learning process is 93%, with a very good category. This is because the teacher can
facilitate student activities well.

The implementation of learning by using the guided inquiry learning model related to the Learning
Implementation Plan prepared before the learning activities are carried out. The first step taken in the learning
process is the preliminary activity. In the preliminary activity, to start the lesson, the teacher makes
apperception and motivation about the learning material, which is the danger of cigarette contents towards
health and the frequency of breathing. The activities to start the learning process at each meeting is different.
The teacher has done the activities of beginning the lessons. In the opening activity at the first meeting, to
attract the attention of students, the teacher uses teaching media that is displaying a warning picture of danger
on cigarette packs.

The students' responses regarding the media showed that they were very concerned about the warning
display of cigarette packs and left all other activities, such as those who had been chatting suddenly paid
attention quickly and quietly to what the teacher explained in front of the class. The media is very important to
help students understand the learning material. Therefore, the role of the media in the learning process
becomes important because it will make the learning process more varied and not boring. The existence of
learning media as a tool in the learning process is a fact that cannot be denied. The teacher as a messenger
has a great importance to facilitate his task in conveying messages or learning material to students. In the
second meeting, the teacher started the lesson by looking at pictures of people with light activities and people
with strenuous activities. In responding to the pictures, the students are very curious so they are more
interested to prove the frequency of breathing based on different activities. The students' response to the image
raises a question of one of the students stating, "Ma'am, what causes the frequency of human breathing to be
different?". Learning strategies used by teachers in the use of image media are included in the contextual
strategy, in which the students can connect the knowledge they have with their daily lives from these media
images. According to Gillies and Rafter (2020) that a contextual approach is a learning model where the
teacher must bring real-world situations into class and encourage students to make the relationship between
knowledge by applying it deeply in their lives as family members and society.
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The second activity of the preliminary activities is fostering motivation. The activity is generated through
questions that can affect the students' learning motivation. In the learning activities, the author raises student
motivation by asking questions related to the hazard content of cigarettes for health to arouse students'
curiosity in learning activities, which is "What is the meaning obtained from pictorial warnings on cigarette
packs?" Answers and responses from the teacher's question are varied, such as cigarettes can cause
dangerous diseases, then the teacher confirms the answers to questions asked to students. This question is
asked as a motivation to stimulate student knowledge before the beginning of the learning process. The
strategy used in the activity raises motivation, which is the argumentation strategy in which the teacher directs
students to argue, such as making claims and explaining the reasons. One of the examples of students' answer
is that cigarettes can cause a dangerous disease. The teacher guides students to be able to give reasons for
the answers because cigarettes contain substances that are harmful to the body, causing interference with the
respiratory organs. Based on these activities, following the theory put forward by Eskin and Bekiroglu, (2013), it
is stated that the argumentation as a learning strategy has been investigated for its effect on learning. Another
activity at the beginning of the lessons allows the teacher to conduct activities to provide a reference. This
activity is defined as an activity or effort to give an overview to students about the things to be learned as well
as the ways to be taken in the core activities of the learning process.

The second aspect is the core activities. The achievement of the results of these core activities occurs
because researchers have been able to carry out core activities well, especially in the aspects of planning,
conclusion, and reporting. In the aspect of planning, the teacher guided students in planning experiments. In
this activity, the teacher divides students into six heterogeneous groups. This is to facilitate students'
interpersonal communication by training them to communicate with others and be able to collaborate with
teams. This is supported by the opinion of Zhang (2019), which explains that student worksheets are student
guides that are used to carry out the investigation or problem-solving activities.

Characteristics of guided inquiry-based worksheets used include the syntax of the learning model consisting
of 6 stages, which are introduction, questioning, planning, implementation, conclusion, and reporting. This
guided inquiry-based worksheet is composed by applying the guided inquiry learning model, which requires
students to learn more by themselves and develop activeness in problem-solving. This opinion is supported by
Nenadal and Mistry (2018), who states that students’ worksheets with the guided inquiry method can help
students to more easily understand learning material and can provide direct learning experiences to them. This
guided inquiry-based worksheet can be used by students as a learning medium to support them in learning
activities. The questions contained in the sheet associated with the experiments conducted.

The next stage is the conclusion. The teacher guides students to conclude the material they have learned.
In the conclusion stage, the teacher guides students to find from the results of their research by analyzing the
data obtained from the inquiry process. Based on the data analysis, students are guided by the teacher to
compare the truth of the results of research with the initial hypothesis. This opinion is supported by the opinion
of Birren and Kieboom (2017), which states that the interpretation of data means explaining the data
themselves. Students can make simple comparisons or look for patterns to interpret data. In concluding,
students must compare the results of interpretation data with the hypotheses they made at the beginning of the
experiment. Based on the previous explanation, the next step leads the students to decide whether the
hypothesis is true or false. This step is called concluding. This conclusion is facilitated by the guided inquiry-
based worksheet, which allows students to take lessons from the learning process in the form of value claims
and knowledge claims.

The last stage of the guided inquiry learning model is reporting, in which the teacher directs students to
present the results of their experiments in front of the class. This reporting process facilitates the development
of students' interpersonal intelligence as well. For example, students openly express their opinions and report
findings from the results of the investigation about the material. However, the teacher directs the course of
presentations and discussions to lead to learning objectives. Inquiry learning is given the opportunity for
students to develop their skills needed in daily life. The teacher acts as a motivator, facilitator, and mediator in
the learning process.

The last aspect is the closing activity. The closing activity consists of reviewing and evaluating. The teacher
has done the activity of closing the lesson in the implementation of the learning process with the guided inquiry
learning model. In the reviewing activity, the strategy used is the teacher guiding one student to conclude the
material that has been learned. The ability of students shows that they can conclude learning material that the
content contained in a cigarette can damage respiratory organs such as the lungs. The harmful contents in
cigarettes include nicotine, tar, carbon monoxide, and formalin. The second aspect of the closing activity is
evaluating. Evaluating means checking whether the material presented is acceptable to students or not. This
activity should be distinguished from the evaluation activities for the report card filling materials. The teacher
gives an evaluation of the material that has been given. The teacher guides the students in evaluating the
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content that has been learned by using a talking stick accompanied by a song. Then, when the song stops and
the stick is on one of the students, the student will get questions from the stick. Students’ response at the
evaluation activity shows that they sternly answer the questions in the stick.

Improved results of students' science process abilities (Kemampuan Proses Sains or KPS) that are applied
with the guided Inquiry learning model by using a scientific approach can be seen as followed. The results can
be seen from the initial test (pre-test) and final test (post-test). The average pre-test-post-test between the
experimental class and the control class can be seen in Figure 1.
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Figure 1. Graph of the average pre-test-post-test science process ability value of students

Figure 1 shows the average acquisition of KPS pre-test and post-test values between the experimental
class and the control class. The average pre-test value of the experimental class and the control class
showed differences. The average pre-test value of the experimental class was 30.23, while the average pre-
test value of the control class was 28.00. The average data of the N-gain of KPS value of the experimental
class and the control class can be seen in Figure 2.
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Figure 2. Graph of the average N-Gain score of KPS of students

Figure 2 shows the average N-Gain of KPS value of the experimental class and the control class. Both the
average N-Gain value of the experimental class and the control class was included in the medium category.
The average N-gain value of the experimental class was 0.61, and the average N-gain value of the control
class was 0.52. Comparison of the value of the pre-test conducted before learning and the post-test
conducted after learning using the guided inquiry learning model for each indicator of science process abilities
(KPS) in the experimental class and the control class can be seen in Figure 3 (KPS 1 is control variables, KPS
2 is formulate the hypothesis, KPS 3 is experiment, and KPS 4 is data linterpretation).

Figure 3 shows a graph of the average pre-test and post-test scores of each indicator of students' science
process abilities in the experimental class and the control class. The average pre-test score of the
experimental class showed that the average indicator of the greatest science process was the skill of
formulating a hypothesis (KPS 2). The lowest average pre-test score was shown in the controlling skill (KPS
1) variable. The average value of the control class pre-test showed that the greatest value was the indicator of
experimental skills (KPS 3), while the indicator of controlling skills (KPS 1) variable shows the lowest value.
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Figure 3. Graph of the average pre-test-post-test value of each indicator of KPS of students

The difference in the increase in the ability of the science process abilities of the experimental class and
the control class can be known by conducting statistical tests. The statistical test used in this study was
carried out through two stages, consisting of the prerequisite test and the different tests. The prerequisite test
consists of a normality test conducted with the Kolmogorov-Smirnov test and a homogeneity test, in which
both tests are conducted to determine whether the data obtained from the results of the study are normally
distributed and homogeneous or not. The series of statistical tests in this study were carried out using SPSS
16 software.

Statistical tests were conducted to determine differences in the science process abilities of the
experimental class and control class students. The results of the prerequisite test differences in KPS students
of the experimental class and the control class are explained in the following Table 2.

Table 2. Prerequisite test results

Class Data N?rmality Test . !-Iomogeneity Test '
Sig. Information ig. Information
Experiment Pre-test 0.54 Normal 0.133 Homogen
Post-test 0.98 Normal
Control Pre-test 0.25 Normal 0.124
Post-test 0.99 Normal

Table 2 presents the results of the normality test and the homogeneity test. Based on the results of the
normality test of the experimental class and the control class, it showed that the data were normally
distributed because the significance value was greater than 0.05. Based on these data, it can be concluded
that the experimental and control classes (pre-test and post-test) are normally distributed. Homogeneity test
results also showed homogeneous data in the experimental class because of the sig value. 0.133 > 0.05, as
well as the control class sig. 0.124 > 0.05. Based on the prerequisite test results, it is known that the data in
both classes are normally distributed and homogeneous.

Based on the prerequisite test results that show that the data is normally distributed and homogeneous,
then the different tests conducted on the data is the Parametric Pair Two Sample Difference test (T-test),
which can be described according to Table 3.

Table 3. General pre-test-post-test results

Class Data Differential test Sig. (2-tailed) Note
Experiment Pre-test Statistic parametric (T-test) 0,00 Significantly
Control different
Experiment Post-test Statistic parametric (T-test) 0,04

Control

Table 3 shows the different test results from the pre-test-post-test data in general. The significance value
based on the results of the T-test is 0.004 and 0.000 (pre-test and post-test), which means that Ho is rejected
and Ha is accepted. Based on these data, it can be concluded that there is a difference in the increase in KPS
between the experimental class using the guided inquiry learning model and the control class using the
learning model of discussion and lecture.
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For the post-test results in the experimental class, it obtained the experimental indicator (KPS 3) with the
highest score, while the indicator with the lowest score is formulating a hypothesis (KPS 2). The highest
experimental indicator acquisition (KPS 3) is because, in this experiment indicator, students' ability to
investigate has a high curiosity and has a thorough observation of their practicum activities; they conduct
experiments by being directly involved in practicum activities. This third indicator is facilitated in the syntax of
guided inquiry. The implementation allows the teacher to ask students to solve problems through investigation
then supervising and guiding student activities to develop their curiosity so that they can form science process
abilities by conducting experiments directly equipped with worksheets based on guided inquiry-based
students worksheet in which there are work steps that make it easier for students to conduct experiments.

This is in accordance with the opinion of Abungu et al (2014), who stated that when students conduct
experiments, then they will practice their process skills and abilities. This is consistent with the opinion of
Makar, Ali, and Fry (2018), stating that the main emphasis of the guided inquiry learning model lies in the
ability of students to search and find answers to problems given by using their skills, while the teacher acts as
a facilitator and guide students during learning activities. Thus, this inquiry learning is considered to help
students to construct concepts learned through process skills. Research conducted by Hong et al (2019) also
states that the guided inquiry learning model can improve students' science process abilities. This is because
students are directly involved in experimental activities, thus practicing their experimental abilities.

The lowest indicator is formulating a hypothesis (KPS 2). Because the ability of students to formulate a
hypothesis could not reach the main goal of the learning process, so the teacher limits the formulation of the
hypothesis so as not to leave the learning material. This hypothesis formulation learning activity is facilitated in
the questioning syntax in how the teacher guides students to formulate the problem to be solved together. The
technique allows the students to write problems that they think are important to solve together on the
blackboard. Later, with the teacher's guidance, the student is directed towards which problem refers to the
learning objectives so that a question is generated, which can be resolved by way of investigation. The
acquisition of indicators for formulating hypotheses (KPS 2) of the experimental class is superior to the control
class. This is because one of the guided inquiry phases used in the experimental class supports the skill of
formulating hypotheses. The intended phase is the questioning stage. This is consistent with the results of
research by Hindriana (2016), who state that this stage trains students to develop the hypothesized abilities
given to LKPD. Students are required to provide hypotheses for a problem.

The next indicator is the controlling variables (KPS 1). The experimental class is superior to the control
class because, in the experimental class, the students' ability is seen in the skills to determine the right
variables and steps for the best solution. The increase is caused by one of the guided inquiry phases used in
the experimental class, facilitating the control variable. The intended stage is the Introduction stage. This
stage trains students in a way the teacher shows a video of the dangers of smoking in front of the class at the
first meeting and shows a picture of the difference in respiratory frequency at the second meeting. This
opinion is supported by the results of Connors (2019), which states that students who use guided inquiry
learning model are easier to interpret observations than students with direct learning. Whereas in the control
class, the learning process does not conduct experiments, so it is difficult to determine the variables in this
indicator.

The last observed KPS indicator is interpreting data. The experimental class obtained a greater value than
the control class because this indicator is related to the ability of students to analyze the data obtained and
interpret the data in the graph and answer with questions available in the guided inquiry-based worksheet.
This indicator is facilitated by the syntax conclusion by means of the teacher giving the opportunity for
students to discuss the results of the experiment so as to find ideas from ongoing learning concepts. This
opinion is supported by the results of research by Roller and Zori (2017), who states that the inquiry learning
model trains students in applying concepts referring to the problem formulation so that the interpretation of the
resulting data is more directed.

Learning by lecturing and discussion methods in the control class lacks training in the science process
abilities of students because, in the learning process, there are some skills that do not emerge, consisting of
formulating problems, compiling hypotheses, and controlling variables. Students are only given ample
opportunity to do flow card compilation and make conclusions. The usual method applied is less able to train
science process skills optimally. Based on the explanation above, it is proven empirically and theoretically that
students who learn with guided inquiry learning models can improve students' science process abilities.

The interpersonal intelligence indicators used in this study are the indicator of interpersonal intelligence.
The interpersonal intelligence indicators observed are: 1) the process of someone responding to something;
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2) give feedback; 3) find answers and questions. Indicators used in interpersonal intelligence have passed the
instrument trials and adjusted to the learning process in class. Interpersonal intelligence measurement is
assessed through observation sheets with scoring rubric instruments. The results of the percentage value of
each indicator of the interpersonal intelligence of the experimental class and control class students can be
seen in Figure 4.
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Figure 4. Graph of percentage values of each indicator of interpersonal intelligence

Figure 4 shows a graph of the percentage value of each indicator of students' interpersonal intelligence in
the experimental class and the control class. The percentage of the innovative class and control class
indicator values shows that the greatest value of students' interpersonal intelligence is empathetic processing.
The lowest indicator value in the experimental class is shown in inquiry & questioning, while in the control
class, the lowest indicator is shown in giving feedback. The record of interpersonal intelligence in both classes
is described in the following recap data Table 4.

Table 4. Analysis of interpersonal intelligence data

N Interpersonal . Experimentation  Control
o s . Cognitive level taxonomy
intelligence indicator class class
1 Empathetic Speak well from a partner's perspective, try to judge, 87.5 70.8
processing change, or broaden the partner's response.
Communicate partner's answers / responses, and 83.3 83.3
include the partner's perspective for accuracy.
Accurately repeat answers / responses given by partners  91.6 70.8
2 Giving feedback Provide feedback through genuine dialogue with team 83.3 66.7
members where responses are explored and
investigated for a thorough understanding.
When giving feedback, ask team members to broaden 791 75.0
and clarify initial responses / answers.
Linking feedback and evaluating information whether it 75.0 62.5
matches the initial information.
3 Inquiry & questioning  Identify accurate responses by asking questions to 62.5 66.7
ensure that those who answer really understand the
concept.
Recognize accurate responses to questions even when 66.7 75.0
responses are said / spoken differently from the original
concept.
Average 78.6 71.4
Category Competent Competent

Based on the data in Table 4 above, it is concluded that the average number of interpersonal intelligence
of the experimental class students is 78.6 and in the control class is 71.4 in which both are in the competent
category. Meanwhile, the interpersonal intelligence test results obtained the highest score in the experimental
class and control class that is in the first indicator of the process of someone responding to something
(empathetic processing) on sub-indicators accurately repeating answers/responses given by partners 91.6,
whereas in the control class, on sub-indicator of communicating partner's answers/responses, and includes
partner perspectives for accuracy is 83.3. While the lowest indicator value in the experimental class is found in
indicator number 3 which is finding the answers and questions (inquiry & questioning) sub-indicator identify
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accurate responses by questioning to ensure that the answer truly understands the concept of 62.5 but differs
in the lowest indicator control class at no. 2 on the sub-indicator linking feedback and evaluating information
whether it matches the initial information 62.5.

The difference in the increase in the interpersonal intelligence of the experimental class and control class
students can be known by conducting statistical tests. The statistical test used in this study was carried out
through two stages, including the prerequisite test and the different tests. The prerequisite test consists of a
normality test conducted with the Kolmogorov test and a homogeneity test. The series of statistical tests in
this study were carried out using SPSS 16 software.

Statistical tests were performed to determine differences in the interpersonal intelligence of the
experimental class and control class students. The prerequisite test results for differences in interpersonal
intelligence of the experimental class and control class students are explained in Table 5.

Table 5. Prerequisite test result

Class Normality test Homogeneity Test

Sig. Information Sig. Information
Experiment 0.99 Normal 0.585 Homogen
Control 0.98 Normal

Based on the results of the normality test, it can be concluded that the experimental and control classes
are normally distributed. Homogeneity test results show homogeneous data because of the value of sig.
0.585> 0.05. Based on the prerequisite test results, it is known that the data are normally distributed and
homogeneous.

Significant values in the paired sample test showed 0.001 <0.05, which means that Ho was rejected, so it
was concluded that there were differences in interpersonal intelligence between the experimental classes
using the guided inquiry learning model and control classes that did not use guided inquiry learning model.
Thus, it can be concluded that the interpersonal intelligence of the experimental class is more competent than
the control class.

Based on these data, it can be concluded that the guided inquiry learning model can improve students'
interpersonal intelligence. According to (Berrocal, Extremera, Lopes, & Aranda, 2014) states that the guided
inquiry learning model can train students' interpersonal intelligence with satisfactory results . According to
(Freudenthaler & Neubauer, 2005) added that the guided inquiry learning model could train multiple
intelligences so as to improve students' interpersonal intelligence abilities.

Based on the interpersonal intelligence results data, there are the highest and lowest indicators. The
highest indicator obtained by the experimental class and the control class is the first indicator, which is the
process of someone responding to something (Empathetic processing). Every indicator of students'
interpersonal intelligence is combined with cognitive taxonomy so that each indicator has a sub-indicator of
the students’ cognitive abilities. The first indicator is a sub-indicator; the first sub-indicator is to speak well
from the perspective of partners, try to assess, change, or expand partner responses. The second sub-
indicator is communicating the partner's answer/response and includes the partner's perspective for its
accuracy, while the last sub-indicator is to repeat the answer/response given by the partner accurately.

The final sub-indicator of the Empathetic processing indicator is speaking well from the perspective of
partners, trying to assess, change or expand partner responses with the results of the experimental class
superior to the control class because the ability of active students to help identify group goals and work hard
to achieve these goals for example in the process student learning is very empathetic with friends in one
group. In this process of visible student activity during group discussions, students who do not understand the
learning material by themselves can be helped by the other friends who explain the material. In addition,
students who have not yet found an answer from the results of the experiment will be guided by other friends
because it emphasizes the achievement of shared learning goals, and the students ask friends for help with
good sentences and thanks. This is in line with Liu, Xu, Xiao, Liu, and Li (2020) which states that discussion
stimulates students' courage and creativity in expressing ideas, getting in the habit of exchanging ideas, and
respecting the opinions of others.

The lowest indicator of interpersonal intelligence is the third indicator finding answers and questions
(Inquiry and Questioning). There are two sub-indicators; the first is the sub-indicator of identifying an accurate
response by asking questions to make sure that the answer is truly related to the concept. While in the
experimental class, students have not been able to elaborate on some of the questions of the problems faced
by the sub-material of the influence of smoking on health or respiratory frequency so that students have
difficulty finding answers to a question. Moreover, the reason is that students are less creative in expressing
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opinions related to learning topics that support abilities or self-potential, which indicates that they have not
been able to express the results of what they report. That interpersonal intelligence arises when someone is
able to establish social relationships with others and be able to respond appropriately (Luijk et al., 2019;
Metcalf et al., 2018; Murphy & Hall, 2011; Wang & Jou, 2016).

The second sub-indicator is recognizing the accurate response to the question even when the response is
said/pronounced differently from the original concept. At this stage, the acquisition of the control class is
greater than the experimental class. This is due to the ability of students in the learning process. The control
class can understand the questions raised by friends with understanding in the presentation activities and can
convey information clearly that they find and focus on the content of the subject matter content. On the other
hand, in the control class, the participation of students in responding to their peers at the time of reporting is
very conducive where other students will respond to the results of the group's presentation if there is a
material that is not original.

Based on the explanation above, it is proven empirically and theoretically that students who study with the
guided inquiry learning model on the sub-material of the influence of cigarettes on health and respiratory
frequency experience a more significant increase in interpersonal intelligence than students who do not use
guided inquiry learning models.

The student questionnaire is used to determine student responses to the use of the guided inquiry learning
model. The questionnaire was filled out at the end of the learning process. The questionnaire was given to
students who were included in the experimental class with the aim of knowing students' responses to the use
of the guided inquiry learning model. Based on the results of the questionnaire analysis of student responses
to learning with the guided inquiry learning model that has been done, it shows that class students give
positive responses based on the results of questionnaire filling data. The results of the questionnaire analysis
in the form of a questionnaire percentage can be seen in Figure 5 (Indicator 1 is implementation, Indicator 2 is
learning process, and Indicator 3 is evaluation).

Scores

808
' 8069 ® Expenment

indicator 1 Indicator 2 Indicator 3

Aspects
Figure 5. Graph of student response recapitulation results

Figure 5 shows the results of the recapitulation of student responses to each indicator containing
statements given to the guided inquiry learning model on the concept of the respiratory system in humans.
Based on the data above, the acquisition of the highest indicator is the first indicator of 81.53. This means that
the application of the guided inquiry learning model provides a very good response for students with student
abilities that arise. The students ask lots of questions and gradually answer questions raised by their friends
and can solve the problem. Meanwhile, the lowest indicator is the last indicator in which the score is 80.69.
This is because students are still not correct in determining the conclusions of learning that have been done
so that the evaluation of the learning process material is low.

Positive responses given by students to learning by using the guided inquiry learning model provide new
experiences that they receive in the classroom learning atmosphere, so as to create comfortable and effective
learning. Students can also feel that learning is very different from the daily learning process, so they are
more enthusiastic about learning, especially learning that requires them to directly observe a series of data
collection activities through observation by prioritizing scientific methods based on evidence from observable,
empirical and measurable objects with specific principles of reasoning (Gillies & Rafter, 2020; Jerrim et al.,
2019; Yudarwati, 2019).
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CONCLUSION

Implementation using the guided inquiry learning model shows that the teacher is able to carry out the
learning process in class with excellent categories. This is marked by the teacher being able to carry out all
the stages in the implementation of the guided inquiry learning model. The use of the guided inquiry learning
model can improve students' science process abilities and interpersonal intelligence.
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