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Abstract: The purpose of this study is to analyze the effect of the application of the guided inquiry learning model
on activities of students, the products of student learning, students' skills in critical thinking, and student reactions to
chemical equilibrium material. The design of this study applies a one-group pretest-posttest design. Thirty students
of the eleventh grade at Kemala Bhayangkari 1 Surabaya Senior High School were used as the subject of this study.
The percentage of application of each phase of the guided inquiry learning model are meetings 1, 2, and 3 was
96.9%, 98.6, and 100%, respectively. Student activities support the application model with a percentage of the total
relevant activities of 92.69%. Student learning outcomes on factors that affect the shift in the direction of chemical
equilibrium with n-gain obtained a score of 80%, which is high in the category. The results of students' skills in
critical thinking in every phase with a high n-gain score are 53.33% interpretation, 40% inference, 63.33% analysis,
60% explanation, and 80 % evaluation. The student responses have a very good category with 99.15%.
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INTRODUCTION

Education plays an essential role in human life.
With  the development of technology and
information, the government hopes to improve the
quality of Indonesia's education by improving the
latest curriculum in 2013. Based on the 2013
curriculum, students can actively seek, manage,
construct, and use knowledge [1].

Chemistry is a science that specializes in the
structure and composition of matter, changes, and the
energy that accompanies these changes. Chemistry
learning emphasizes the process of developing skills
and attitudes so that students can explore and
understand the natural surroundings scientifically [2].
Based on the preliminary research conducted at
Kemala Bhayangkari 1 Surabaya Senior High School
reported that 72% of students find chemistry
difficult. One of the most challenging materials to
study is chemical equilibrium. The pre-study shows
that as many as 78% or 21 out of 29 students
considered chemical equilibrium as difficult material.
To be able to apply the material of chemical
equilibrium in the teaching process, mature concepts
are needed and concepts that are understandable to
teachers. Understanding concepts in learning is
essential because it can influence attitudes, decisions,
and problem-solving. The students were unable to
overcome the challenges in the learning process with
the concepts they had. On that basis, the concepts in
the chemical equilibrium material must be confirmed
by making observations in a video practicum
experiment. Students are invited to think critically
because students must find concepts based on
observations.

Beyer defines critical thinking skills as making
reasonable judgments [3]. Critical thinking skills
consist of several skills, namely: interpretation,
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analysis, inference, explanation, evaluation, and self-
regulation [4, 5]. Critical thinking skills possessed by
students are still low. The preliminary research
carried out at Kemala Bhayangkari 1 Surabaya
Senior High School showed that interpretation skills
were known as 44.83% from the students included in
the category of poor. 37.93% have the sufficient
category, and 17, 24% fall into the good category.
Analytical skills as many as 89.66% of the students
are included in the poor category. 3.45% are in the
sufficient category, and 6.90% are in a good
category. For inference skills, 44.83% of the students
are included in the poor category, 41.38% are in the
sufficient category, and 13.79% are in the good
category. In the explanation skill, 51.72% of students
are in the less category, and 48.28% are in the
sufficient category. Meanwhile, in evaluation skills,
48.28% of students were included in the category of
poor, 37.93% were in the sufficient category, and
13.79% were in a good category. Based on the above
facts, students' overall critical thinking ability still
needs to be improved.

Based on these facts, we require a learning model
that improves students' skills in critical thinking so
that they can better understand the materials and the
concept they are taught. One of the learning models
that can be used to improve students' critical thinking
skills is guidance in inquiry learning with a scientific
approach. Guided inquiry learning helps improve
their critical thinking skills as it can empower
science as critical and analytically emphasized
thinking processes and processes for problem-solving
processes [6]. Arends found that inquiry-based
learning involves students systematically, critically,
logically, and analytically  searching and
investigating [7]. In this learning model, students can
actively engage in the teaching and learning process,
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apply scientific methods, and make learning less
teacher-centric.

RESEARCH METHOD

This type of pre-experimental study was
conducted in only one team without a comparative
team. The targets of this study were students in class
X1 IPA 3 at Kemala Bhayangkari 1 Surabaya Senior
High School in odd semesters. The design applied in
this study is a design called one-group pretest-
posttest, which is described as:

[01 X

Dz]

Description: O = test before being treated (pretest)
X = treatment using the model; O, = test after being
treated (posttest)

This research applies learning devices from the
syllabus, paper works of the students, and learning
plans. The research devices used consisted of
observation papers for application of the learning
model with the guided investigation, activity of
students papers, exam papers for critical thinking
skills, exam sheets of knowledge learning results,
and questionnaires for student responses.

The methods of collecting data in this research
include tests, questionnaires, and observation
methods. The observation method is the execution of
the inquiry learning from syntax and activities of the
students during the learning process, while the test
method is to measure the skills of critical thinking
scores and students’ learning outcomes. The
questionnaire method is applied to determine
responses from students to the practice of the model
of guidance in inquiry learning to train their skills in
critical thinking.

Application of the Learning Model
The application of the learning model is given a
score based on Table 1.
Table 1. Interval Scale Score Learning

Score Criteria
4 Executed very well
3 Well-executed
2 Executed well enough
1 Implemented poorly
0 Not implemented

Analysis of observational data application of learning
models analyzed by using the formula:

[ 3 i = Y ob d t
% application = Zobserved aspect score 10y,
Y. total aspect score

Then the score obtained is converted to the criteria
table 2 below:
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Table 2. Interpretation Score of Learning Application

Percentage Criteria

0% - 20% Very poor
21% - 40% Poor
41% - 60% Good enough
61% - 80% Good
81% - 100% Very good

(8l

The percentage of learning applications is said to

be good if it has reached the limit of 61%, where the

application of the learning is in good and very good
criteria.

Student Activities
Analysis of student activity observation data was
analyzed using the following formula:

%Student activities: frequency of activity that appears x 100%
Y. total frequency of activity
[9]

This research states that student activities can be
good if the percentage of relevant activities reaches
61%.

Analysis of Learning Outcomes and Critical
Thinking Skills

Analysis of student learning outcomes in
knowledge and critical thinking skills was performed
by analyzing student results before and after the test.
The value obtained from the test of learning
outcomes of knowledge is then analyzed using the
equation:

Value = correct score obtained x 100%
maximum score

Student learning outcomes are complete if
students obtain a minimum completeness criteria
score of 78, and students are considered classically
complete if 75% of students get a score of 78.

Improving students' skills in critical thinking after
doing a model of learning called guided inquiry
learning using N-gain analysis and t-test. In the t-test,
the hypothesis and research hypothesis was
determined. The research hypothesis of learning
outcomes is to increase learning outcomes related to
the products of a preliminary and subsequent test of
students after applying a learning model.

Y. the number of answer yes

%Student response = x 100%

Y. total of respondent

The research hypothesis of skills in critical thinking
after applying the guidance in inquiry learning, the
improvement of critical thinking skills can be seen
from students' pretest and posttest scores.

Regarding the necessary level (a) of 0.05 at the
95% level of confidence, the guidelines for decision
making on the data analysis that had been conducted
are:

a) If the value Sig. (2-tailed) < 0.05, then the
hypothesis (Ho) is admitted, and the reserve
hypothesis (H;) is declined.
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b) If the value Sig. (2-tailed) > 0.05, then the
hypothesis (Ho) is declined, and the reserve
hypothesis (H;) is admitted.

For n-gain data analysis, you can use the
formula. The equation to get the n-gain score is.

< g > = posttest score — pretest score

maximum score — pretest score

Then, the estimated N-gain obtained is adjusted
according to the criteria of Table 3:

Table 3. Criteria for the N-gain Score

N-gain Score Criteria
0<0.3 Low
03<g<07 Medium
g>0.7 High

[10]

Student Response Questionnaire

Analyzing students' responses based on the
results of the questionnaire were given to students.
Student answer questionnaire contains responses to
continuous learning through a directed inquiry form.
The collected questionnaire refers to the Guttmann
scale. The criteria for the Guttmann scale can be seen
in Table 4.

Table 4. Criteria for the Guttman Scale

Answer Score
Yes 1
No 0

Descriptively analyzed data from student
answers by describing the percentage of each
question. Then, use the following formula to
calculate the student's learning response to the
application of the guided inquiry learning model.

Participants' responses to the learning process are
analyzed by distributing the learning model of the
questionnaire and then analyzed using quantitative
description methods. Student answers lead to positive
results if the percentage obtained is 61%.

RESULT AND DISCUSSION
Application of the Guided
Model

The application of this research activity starts
with the pretest activity, then the guidance in the
inquiry learning model is applied, and finally posttest
activity. Inquiry is the process of obtaining
information through observation or experimenter to
use critical and logical thinking skills to solve
problems [11]. The guided inquiry learning model
emphasizes find important concepts based on
suggestions formulation for more active learning
knowledge [12]. The use of a guide query model
helps improve students' critical thinking skills. The

Inquiry Learning
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application of the guided inquiry learning model
plays an essential role in achieving the desired goal.

The data for performing the learning process were
taken from the syntax application observation sheet,
which 3 observers completed. A comparison of the
application of each phase at meetings 1, 2, and 3 are
presented in Figure 1.

100
99
98

97
£ 96
o]

;_3 95

3 94
93
92
91

Phase Phase Phase Phase Phase Phase
1 2 3 4 5 6

1st Meeting ™ 2nd Meeting ™ 3rd Meeting

Figure 1. Percentage of Application of Each Phase of
Guided Inquiry Learning Model

As seen in Figure 1, the application of each phase
of the guided inquiry learning model can be
described:

1. Phase 1: Focusing attention on students and
explaining the inquiry process.

Guided inquiry learning model in the first
meeting, the application rate of the first stage reached
97.2%, and the category was very good. At the
second meeting, the percentage of very good
categories was 97.2%. At the same time, the
percentage of very good categories was 100% at the
third meeting, which means that everything in the
first phase was implemented consistently.

2. Phase 2: Present the
phenomenon.

In the second stage, students are provided with
phenomena that help to find information about
existing problems and find solutions to problems. In
the first and second meetings, the application rate of
the second stage of the model of guided inquiry
learning was 97.2%, the category was very good, and
in the third meeting, the application rate was 100%,
and the category was very good. It means that all
activities are carried out in Phase 2 and are carried
out continuously.

inquiry problem or

3. Phase 3: Helping students formulate hypotheses to

clarify the formulation of the problem or
phenomenon.
In Phase 3, students make appropriate

hypotheses based on the problem formulation. Phase
3 application in the guided exploration learning
model at the first, second, and third meetings was
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obtained at 100% in a very good category. That is, all
Phase 3 activities were performed consistently.

4. Phase 4: Promote students to collect data to test
hypotheses.

In the 4th stage, students make observations to
test hypotheses. The application of the fourth stage of
the guided inquiry learning model achieved a 97.9%
very good category in meeting 1, while in meeting 2
and meeting 3, it got a 100% very good category. It
means that all activities are carried out in phase 4 and
are carried out continuously.

5. Phase 5: Organizing and formulating explanations
and conclusions.

In Step 5, students formulate conclusions from
their observations. Implementing Phase 5 in a
demand-driven learning model in the first session
yielded 94.4%, with a very good category. At the
second meeting in the category "very good" the
percentage was 97.2%. At the third meeting, the
percentage was 100% in the category very good,
which means that all activities in stage 5 were
completed and consistently.

6. Phase 6: Reflect on the problem situation and
thought process.

The application of phase 6 in the guided inquiry
learning model from the first meeting got a score of
94.4%, with a very good category. Meanwhile, at the
second and third meetings, the percentage was 100%
in the very good category, meaning that all activities
in phase 6 were carried out and coherently.

The application rate of every phase from the
inquiry learning model has reached 61%, which
means that learning activities can be performed using
this model called guided inquiry. The application of
each phase of the guided inquiry learning model in
the first, second, and third meetings based on Figure
1 is very good, with each phase implemented and a
total of 96.6%, 98.6 in the first meeting. It indicates
that they are classified at a 100% rate at the 2nd and
3rd meetings. There are very good standards for
implementing a model of guided inquiry learning. It
means that all activities in each phase of the guided
exploratory learning model are on track.

Student Activities

The activities that students do during the learning
activities using the directed inquiry form are the
activities that are observed. Student activities during
the learning process can be a parameter of the quality
and success of learning. Relevant and fun learning
will make students active in building concepts that
can improve students skills [13].

3 observers carried out this observation. Student
activities are observed every 3 minutes during
learning activities. In practice, observing student
activities includes several stages to practice critical
thinking skills. This observation is supported by
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student worksheets that have been designed to be
able to train students to think critically with a guided
inquiry learning model. Comparison of observations
between relevant and irrelevant activities is presented
in Figure 2 below:

7.31% _

= RELEVANT

IRRELEVANT

Figure 2. Percentage of Student Activity

From the observations, the percentage of relevant
activities is 92.69%, while the irrelevant activities are
7.31%. All of these student activities can be carried
out supported by applying the guided inquiry
learning model. It means that the activities carried
out by both teachers and students can run well to
increase students' skills in critical thinking.

Student Learning Outcomes

Student learning products in the realm of
knowledge were measured using a posttest sheet in
the multiple-choice questions category with 10
questions. Student learning products are complete if
the students can obtain a score of 78, namely the
minimum completeness criteria value at Kemala
Bhayangkari 1 Surabaya Senior High School.
Students are said to have completed classically if the
individual completeness percentage is 75%.
Regarding the outcomes of the study, it can be seen
that there was an improvement between the outcomes
of the pretest and posttest. The outcomes of the
calculation of the n-gain score of 80% are included in
the high category. It proves that learning using the
guided inquiry learning model can gain students'
understanding so that the value of student learning
outcomes can increase. After the guided inquiry
learning model was carried out, the students' classical
completeness became 100% at the posttest. The
outcome from relevant research supports these
results. Namely the study reveals that the learning
products of knowledge are entirely complete using
guided inquiry learning model [14]. Based on these
results, no students did not complete the learning
outcomes test because all students had understood
the concept of the material given during the learning
process.

Critical Thinking Skills
Critical thinking skills are the capability to think
rationally and reflectively based on what students
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believe or do [15]. In this case, what is meant is that
students can do and find answers to their questions.

Six main critical thinking skills are involved in
the  critical  thinking  process,  specifically
interpretation, analysis, inference, self-regulation,
evaluation, and explanation [16]. In this research,
only five of the six components of critical thinking
skills were taken, specifically interpretation, analysis,
inference, explanation, and evaluation. Before getting
learning in the form of applying a learning model in
the form of a guided inquiry learning model were
given a pretest sheet containing description questions
about the factors that affect chemical equilibrium by
containing components of critical thinking skills.
Pretest has the aim of identifying the initial skills of
students.

Students train their skills in critical thinking by
applying the syntax of the guided inquiry learning
model and using student worksheets in which there
are learning activities by training of critical thinking
skills components [17]. After carrying out the guided
inquiry learning model for three meetings, the next
step was to post a posttest. The increase in students'
critical thinking skills was calculated using SPSS
application with t-test and n-gain analysis. Figure 3
indicates the average pretest and posttest points for
critical thinking skills obtained by the students.

Next, after performing the normality test with the
t-test of the SPSS application, the pretest, and the
posttest data were obtained, and the paired t-test with
signifying the difference of 5% was tested. As a
result, the significant difference was 0.000. The value
is <0.005, so Ho is accepted. It means that after the
guided inquiry learning is applied, the student's
learning outcomes will increase in posttest and
pretest scores. Table 5 shows the outcomes of the t-
test.
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Table 5. Results of Pretest-Posttest Critical Thinking
Skills with T-Test

Sig. (2-
t df tailed)
Pair 1  Pretest - 22307 29 000

Posttest

Then an analysis is carried out with an n-gain
score for skills in critical thinking. Details of the n-
gain scores in every component of skills in critical
thinking are presented in Figure 4.

Figure 4 shows that 53.33% of students scored in
the high category on the interpretation component.
Answering questions on student worksheets about
formulating problems based on a given phenomenon
and answering questions about determining
experimental variables can improve the interpretation
component of the students. Then on the inference
component, as much as 40% of students scored in the
high category. Answering questions about making
hypotheses can train the inference component of the
students. 63.33% of students scored in the upper
section in the analysis component. Answering
questions about analyzing experimental results help
improve the students' analysis component. Then on
the explanation component, as much as 60% of
students scored in the upper section. Making
conclusions regarding the experimental results trains
students to gain their explanation component.
Meanwhile, 80% of students scored in the high
category in the evaluation component. By answering
questions related to the phenomenon of elements that
can affect the chemical equilibrium in daily life,
students can improve their evaluation component.

85 87
77

45
35
29
30 23 21
20
0

Interpretation  Inference

M Pretest

Analysis Explanation  Evaluation

Posttest

Figure 3. The outcome of the pretest-posttest critical thinking skills of each component
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Figure 4. The n-gain score of every component of critical thinking skills

Based on an analysis of n-gain scores for five
critical thinking skills components, the inference
component has the lowest n-score score: 40% in the
high tier and 60% in the middle tier, while the
interpretation, analysis, explanation, and evaluation
components have the n-win rate in the high category
is higher than in the middle category. Students who
are low on the inference component are due to their
lack of accuracy when making hypotheses.

This research is similar to a study by Afifah and
Mitarlis, which stated that students' skills in critical
thinking liven up in every meeting with the posttest
n-gain score indicating a percentage of 66.67% in the
section of medium and 33.33% in the section of high
[18]. Ramadhani and Novita's research states that the
lowest average N-gain score for critical thinking
skills is an analysis component of 51.42% at the time
of the reaction rate material. Still, in the chemical
equilibrium material research, the lowest critical
thinking skill is the inference component [19].

Student Responses

Student responses are known based on response
questionnaire data that students have filled out after
doing the posttest. Through this student response
questionnaire, the teacher can reflect on the learning
that has been done. The overall student response was
an average percentage of 99.15%, with a very good
category from the research results. This proves that
applied learning can make students more active and
involved in learning chemistry to better understand
[20]. Through the response questionnaire, it was
found that students stated that learning with the
guided inquiry model was fun and could improve
critical thinking skills, and could improve material
understanding of the factors that influence the shift in
the direction of chemical equilibrium so that this
model of guided inquiry learning proved to be of
positive value to be applied. These findings are
supported by research suggesting that students using
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a guided research model to improve critical thinking
skills received a 99% positive response [21].

CONCLUSION

Guided inquiry learning models can help
students to train their critical thinking skills. The
application of guided inquiry learning models boost
student activities and student responses. According to
the research results, guided inquiry learning helps
students improve learning outcomes knowledge and
critical thinking skills.
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