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Abstract: The research aimed to describe the guided inquiry learning model's effectiveness in improving students'
scientific literacy ability. The effectiveness is assessed based on: 1) the implementation of the guided inquiry
learning model and 2) students' chemistry learning outcomes on factors affecting the rate of reaction material after
implementing the guided inquiry learning model. This research is quantitative descriptive research. It was
conducted in an experimental class. The research design used is one group pretest-posttest design. In this research,
there were 23 students of class XI MIA 3 SMA Muhammadiyah 10 GKB Gresik in the academic year of
2021/2022 as respondents. For the data collecting, this research uses an observation sheet on implementing a
guided inquiry learning model and test sheets for students' scientific literacy on the factors that affect reaction
rates material. The data model of implementation percentage that appears at meetings 1 to 3 from the preliminary
to the closing activities is 100% (very good). The pretest result shows that 20 students have not achieved the
minimum completeness criteria based on three scientific competencies: 1) explaining phenomena scientifically,
2) evaluating and designing scientific experiments, and 3) interpreting data and evidence scientifically. The
posttest results show that students’ scientific literacy is increased after implementing guided inquiry in the learning
process and is 100% classically completed. The Wilcoxon test result shows that the average pretest score and
posttest scores in students' scientific literacy ability are significantly different in the realm of knowledge and skills

with the value of Asymp. Sig. (2-tailed) = 0.000.
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INTRODUCTION

Chemistry is classified into the family of
natural sciences. Chemistry is closely related to
everyday life. Chemistry learning carried out in
schools involves skills and reasoning involving the
interaction between students and the environment.
In learning chemistry, one must pay attention to the
characteristics of chemistry as a natural science
which includes chemistry as a process and product.
So that learning chemistry is to meet the demands of
learning at school and solve various everyday
problems.

Chemistry learning is one of the lessons in
high school (SMA) that requires laboratory work.
According to the pre-research data results conducted
at SMA Muhammadiyah 10 GKB Gresik. It shows
that the chemistry learning process is often applied
with a percentage of 80%, giving project
assignments with a percentage of 8%, and lab works
with a percentage of 12% so that it can be said
practically. The delivery of material is still mostly
done using the lecture method.

One of the materials from chemistry subjects
is the rate of reaction in which students are required
to understand the material and apply it in everyday
life. The rate of reaction material requires the ability
to memorize and calculate and requires
experimental activities to prove the factors affecting
the rate of reaction.

Based on the pre-research conducted at SMA
Muhammadiyah 10 GKB Gresik, 25 students

showed that 92% of students considered chemistry
difficult. Based on an interview with chemistry
teachers, learning outcomes in the reaction rate
material are still relatively low. The students ignore
the material explained by the teacher during
learning, the teacher's lack of creativity in creating
fun learning, and the lack of student involvement
during the learning process. The important
component in the meaningfulness of a learning
activity is the involvement of students. When the
students are involved in learning activities,
meaningful learning will be created. Meaningful
learning is associating new information with
relevant information that has previously been built
in a person's cognitive structure so that when a
person is given a unique learning situation. He can
relate the new information to the concepts that have
been built [1]. When students get meaningful
lessons, the information obtained will take longer to
remember.

One way to create meaningful chemistry
learning is to create lessons that reveal everyday
phenomena or problems. In overcoming these
phenomena or problems, scientific information is
needed that can be obtained through scientific
literacy. Scientific literacy emphasizes thinking and
acting skills. Ability in scientific literacy is
necessary for students to understand the
environment, health, and technology. Therefore, to
improve education quality in Indonesia to be able to
compete in the 21% century, the level of scientific
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literacy is important to know to achieve a better
literacy level [2]

Scientific literacy can respond and solve
scientific issues with scientific ideas. Students who
have mastered scientific literacy will always want to
be involved in all science and technology problems
that require competence to explain a phenomenon
scientifically, evaluate and design a scientific
investigation, and interpret data and evidence
scientifically [3]. Based on the results of PISA
(Program for International Student Assessment), the
scientific literacy score of Indonesian students was
383 in 2009 and ranked 60" out of 65 countries.
PISA resulted in 2012, the scientific literacy score
of students in Indonesia was 382 and was in the 64"
position out of 65 countries. In 2015, Indonesia
scored 403 and was ranked 62 out of 70 countries
[4]. The 2018 PISA scientific literacy results in
Indonesia are on the order of 70 out of 78 countries
and had a score of 396 [5]. These results indicate that
Indonesia is still below the average international
literacy score.

Reflecting on what has been described, it can
be concluded that a learning model is needed to
increase students' scientific literacy ability level to
create meaningful learning. One of the learning
models that can be implemented to improve the
students' scientific literacy ability is the inquiry-
based learning model.

The inquiry-based learning model is a
learning model that develops learning steps to build
students' thinking [6]. The implementation of guided
inquiry can help students to create their concepts.
Students will use their prior knowledge and relate
the new information they get in the unique learning
situation and process. The steps in this learning
model also emphasize students work on their
initiative, addressing everything objectively and
honestly. In addition, inquiry-based learning also
emphasizes students' abilities in designing scientific
methods such as formulating problems and
hypotheses [7].

Along with the strength of guided inquiry,
this learning model also has weaknesses. The
shortcoming of the inquiry learning model is that it
requires a change in students' learning habits who
receive information from the teacher to become
independent learning by seeking and processing data
on their own. Teachers are required to change the
teaching method, which is generally as a presenter
of information to become a facilitator, involves the
provision of adequate learning resources and
facilities that are not always available and not
efficient for teaching large numbers of students [8].
In this model, the teacher's central role is to facilitate
the inquiry process by setting goals, identifying
appropriate problems for investigation, and helping
students reflect on their ways and thought processes.
This model also provides opportunities for students
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to find or solve a problem by carrying out scientific
activities.

The learning model that affects increasing
students' scientific literacy is inquiry-based learning.
Inquiry-based learning will increase the possibility
of students having high scientific literacy ability and
positively impact understanding and experience of
science [9]. Therefore, applying the guided inquiry
learning model can improve students' scientific
literacy skills [10]-[13].

Based on this description, it is essential to
apply a guided inquiry learning model to improve
students' ability in scientific literacy on the material
Factors Affecting the Rate of Reaction.

RESEARCH METHOD

The research type is quantitative descriptive
research. The research design in this study was one
group pretest-posttest research design. Students
were given a treatment which was an
implementation of inquiry-based learning. This
research was conducted in one study group without
a comparison group. Data were obtained through
two methods: observation and test. Statement of the
learning model implementation is made during the
learning process. This research targets students of
class XI MIA 3 at SMA Muhammadiyah 10 GKB
Gresik. A pretest and posttest will be carried out in
this study after being given treatment. The test is
carried out to obtain quantitative data due to
students' chemistry learning.

oxo )

Description:

0, : Pretest score result

X: : The treatment of the implementation of
guided inquiry

e} : Posttest result

In implementing learning, it is necessary to
have a learning instrument. The learning instrument
used is the syllabus. The syllabus was used in the
learning process, using a scientific approach. The
other instruments were the Learning Implementation
Plan (RPP) and student worksheets (LKPD). All the
learning instrument in this research has been
reviewed and validated by the lecturer of Universitas
Negeri Surabaya. The LKPD used is an inquiry-
based LKPD. The LKPD used in this study is an
adaptation of the LKPD developed in research. The
effectiveness of the existing LKPD is categorized
very high, the validity classified as very valid, and
the practicality of the LKPD is efficient [14].

Several research instruments were used to
evaluate the guided inquiry learning model's
effectiveness in improving students' scientific
literacy ability. The research instrument was an
observation sheet on implementing the learning
model and a pretest and posttest sheet for students'
scientific literacy abilities. The application of the
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syntax of the learning model is assessed based on the
fulfillment of learning activities or syntax from
introduction to closing. The learning process was
carried out in three meetings, and observations were
carried out three times. The observers consisted of
one chemistry teacher at SMA Muhammadiyah 10
GKB Gresik and two chemistry education students.

The data on the teacher's competence to
apply the inquiry learning model was analyzed using
the percentage interval described on criteria. The
learning process is categorized as very good if the
percentage of syntax implementation obtained in all
aspects is 81% - 100%. On the implementation
observation sheet, there are scores of 0 to 4 in each
aspect or step of learning, and the percentage is
calculated using the following formula:

[ % Implementation = Score obtained x 100% J

Maximal Score

The percentage of implementation obtained can be
described based on Table 1

Table 1. Implementation Criteria

Percentage (%) Criteria
0-20 Very Less
21-40 Less
41-60 Enough
6180 Good
81-100 Very Good

[15]
Evaluation of students’ competence in
scientific literacy was done through the pretest and
posttest scores. Scientific literacy ability can be
analyzed through the Wilcoxon test and classical
completeness by computing individual
completeness with a score above Minimum
Completeness Criteria (KKM > 77). These are the
minimum criteria required for students to achieve
the completeness determined by the school in
chemistry subjects for grade 11 for specialization
classes in mathematics and natural sciences.
Classical completeness can be determined using the
eguation:

% Classical Completeness = =M x 100%
N

Description:

XM : The number of students who achieve
completeness

XN  : The number of all students

A class or group can be classically complete if the
members of the course or group achieve
completeness of 85% or more [16].

The pretest score and posttest scores obtained
were analyzed by comparing the mean of the two
data. The test was in the realm of knowledge and
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skills. The analysis was carried out using the
Wilcoxon test. The Wilcoxon test is a non-
parametric test used if the data obtained are not
normally distributed or an alternative to the paired t-
test if the data are not normally distributed.
Wilcoxon is a non-parametric statistical technique
used to test whether there is a difference in one
paired variable, interval, or ratio caused by one
independent variable that is nominal or ordinal [17].

RESULT AND DISCUSSION

The outcomes from this research are
observational data on teachers' ability to implement
the learning model and the result of students'
scientific literacy ability tests as pretest and posttest.

Implementation of Learning Model

The purpose of observing the application of
the guided inquiry is to observe the teacher apply the
learning model to the teaching and learning process
in the classroom according to the learning syntax
and assess whether the teacher has trained scientific
literacy ability in learning activities. The teacher's
application of the guided inquiry from the
introduction to closing activities was categorized as
very good. The following is the data from the
observation of guided inquiry implementation
obtained at the first meeting in Table 2.

Table 2. Percentage of Learning Model
Implementation

The Learning Mode of the
. L implementation

meetings activity percentage
Preliminary 100%
1% meeting Core 100%
Closing 100%
ond Preliminary 100%
meeting Cofe 100%
Closing 100%
Preliminary 100%
3 meeting Core 100%
Closing 100%

Learning model implementation carried out
by the teacher is categorized as very good. All
aspects from preliminary to closing activities were
carried out with a mode percentage of 100%. It can
be concluded that from 1% to 3" meetings, the
teacher has carried out learning according to the
syntax of the guided inquiry to train scientific
literacy ability.

In studying chemistry, students need to be
given learning by conducting scientific experiments
to apply scientific literacy. The inquiry learning
model is considered capable of training scientific
literacy to help solve simple everyday problems
scientifically. The syntax of the guided inquiry
supports students' ability in scientific literacy.
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Scientific Literacy Ability

Evaluating the scientific literacy ability was
determined using the pretest and posttest methods.
Pretest was conducted before the learning process
before the students received the material on the
factors affecting the rate of reaction to determine
students' initial abilities. Then the students were
given treatment by implementing guided inquiry on
the material factors affecting the rate of reaction. At
the end of the lesson, students were given a posttest
to find out the increase in scientific literacy ability.

The pretest results show that the students'
scientific literacy abilities have not been completed.
Twenty students scored below the KKM, and three
scored above the KKM. The posttest results showed
that all students scored above the KKM with
classical completeness of 100%.

Students' mastery of concepts significantly
increased after applying the guided inquiry. The
learning syntax made students more actively
involved in the learning activities. The teachers’ role
is only as a motivator and facilitator. Students find
their concepts in the guided inquiry phase when
conducting scientific investigations. Inquiry-based
learning, students will think of ways to find and
process new information to relate it to new learning
situations [18].

In improving scientific literacy and
understanding of science, student involvement is
one factor that needs to be considered [19]. The
guided inquiry emphasizes hands-on learning
experiences  through investigation activities,
building concepts, and then applying the concepts
that have been obtained in everyday life [20]. It will
affect increasing scientific literacy because students
will solve problems with their scientific knowledge.

Scientific literacy that will be improved in
this research is scientific competence. Conclusion:
There is the ability to explain phenomena
scientifically, evaluate and design or plan a
scientific investigation, and interpret data and
evidence scientifically. The test instrument consists
of ten multiple-choice (objective) questions and ten
essay questions with details of 13 questions in the
realm of knowledge and seven questions in the
realm of skills. The recapitulation of students' scores
in the realm of knowledge and abilities is presented
in Figure 1.

The pretest and posttest questions contain
three indicators of scientific competence, which will
be tested to see the increase experienced by students.
The first indicator explains the scientific phenomena
tested on questions number 1 until 4 from multiple
choice questions, number 1 from essay questions in
the realm of knowledge, and numbers 2 and 4 in
essay questions in skills. The second indicator is
evaluating and designing scientific phenomena
tested on questions number 5,6,7, and 10 from
multiple choice questions, number 2 from essay
questions in the realm of knowledge, and numbers
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1,3, and 6 in essay questions in the realm of skills.
The third indicator is interpreting data and
scientifically evidence tested on questions number 9
and 8 from multiple choice questions, number 3
from essay questions in the realm of knowledge, and
number 5 and 7 from essays in the realm of skills.

1
00 89 43 92.83
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40
30
20
10

0

56.96 58.04

Score Average

Knowledge Skills
m Pretest m Posttest

Figure 1. Average of student test scores

In the first indicator, the pretest results show
that students' scientific literacy ability has not yet
reached completeness. On this indicator, 19 students
have not achieved completeness, and as many as 4
students can achieve completeness on indicators
explaining scientific phenomena. The results of the
posttest, there is an increase experienced by
students. Namely, all students have achieved
completeness on indicators explaining scientific
phenomena.

In the second indicator, the pretest results
show that students have not achieved completeness
with details. 2 students can achieve completeness
and 21 students have not. In the results of the
posttest, there was an increase experienced by
students. Namely, all students had been able to
achieve completeness on the indicators of evaluating
and designing scientific investigation.

In the third indicator, the pretest results show
that students have not achieved completeness as a
whole with details 3 students have completed
completeness and 20 students have not achieved
completeness. The results of the posttest showed
that there was an increase experienced by students,
with the results showing that all students were able
to achieve completeness on indicators of
interpreting data and evidence scientifically.

After getting pretest and posttest results of
scientific literacy ability, the data was analyzed. The
first analysis is classical completeness. After
applying the guided inquiry learning model, as many
as 23 students or 100%, classical completeness was
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obtained. Data analysis was also carried out using
the Wilcoxon test to determine whether there is a
significant difference between the pretest and
posttest results. IBM SPSS Statistics 25 is used to
help analyze the Wilcoxon test. Asymp determines
the conclusion. Sig. (2-tailed). If Asymp. Sig. (2-
tailed) < 0.05, then there is a difference in the mean
pretest and posttest results.

Based on the analysis of the Wilcoxon test,
the average pretest score and posttest scores of
students' scientific literacy were significantly
different. Asymp. Sig. (2-tailed) a value obtained is
0.000. The Asymp. Sig (2-tailed) is smaller than
0.05. The conclusion is obtained that there is a
significant difference in knowledge and skills. The
summary of statistical analysis is shown in the
following table below.

Table 3. Wilcoxon Test Result in the Realm of

Knowledge
Z -4.205°
Asymp. Sig. (2-tailed) .000
Table 4. Wilcoxon Test Result in the Realm of
Skills
Z -4.200°
Asymp. Sig. (2-tailed) .000

CONCLUSION

According to the analysis, it can conclude that
implementation is said to be very good based on the
data model of the percentage of learning model
implementation in the preliminary to closing
activities from 1%t to 3@ meetings is 100%. Guided
inquiry can significantly improve students' scientific
literacy = competence  based on classical
completeness, which reaches 100%, and Wilcoxon
test results show differences in scientific literacy in
the realm of knowledge and skills with Asymp. Sig.
(2-tailed) value = 0.000.
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