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Abstract: This research aims to analyze whether there are significant differences in
problem-solving abilities and scientific attitudes between students who use the
ethnoscience-based creative problem-solving learning model and students who use the
Discovery learning model on colloidal materials. This research was conducted at SMA
N 6 Yogyakarta and SMA N 11 Yogyakarta using a quasi-experimental method with
data analysis techniques using MANOVA. Data collection techniques in this research
are observation, interviews, questionnaires, and tests. The results showed that there
were significant differences in problem-solving abilities and scientific attitudes
between experimental class and control class students, with a significance of 0.00 < 0.05
and an effective contribution of 13.6% in the moderate category. Therefore, it can be
concluded that the use of a creative problem-solving learning model based on
ethnoscience has a significant influence on improving students' chemical problem-
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solving abilities and scientific attitudes towards colloidal materials.

Keywords: Collodial Material; Creative problem solving; Ethnoscience; Problem

solving ability; Scientific Attitudes

Introduction

Education is a means of growing individual
potential in society and an important element for
creating human resources that are quality, intelligent,
open, able to compete, and improve the welfare of the
Indonesian people (Murningsih et al., 2016). Education
is a bridge or alternative to develop one's potential and
lead people towards a personality that is more qualified
and capable of facing the current era of globalization.
Education is a necessity to face the future, because
without it, humans will find it very difficult to find out
and develop the potential hidden within themselves.
With education, students are expected to be able to
improve their skills. Apart from students, teachers
must also be able to be good motivators and facilitators
in guiding students to achieve learning achievements.
One of the skills that students and teachers must master
is 21st-century education.

According Septikasari et al.(2018), in learning 21st
century skills, teachers must motivate students to

How to Cite:

follow the learning process well. 21st century skills,
which are usually called 4C skills (critical thinking and
problem solving, communication, collaboration, and
creativity and innovation), are skills that students must
have in preparation for the 21st century. 21st century
skills can foster and improve cooperation in a group to
solve certain problems, increase tolerance towards
differences in opinions of friends, and try to think
critically and creatively to solve problems about
connecting things. 21st century skills aim to achieve
creative education by stimulating the development of
creative, collaborative, problem-solving, and critical
thinking abilities.

According to Rahmani et al.(2018), problem-
solving abilities are very mnecessary for students.
Learning problem-solving abilities leads students to
develop thinking processes, increase concentration, and
sharpen analytical skills. If students are given the
opportunity to develop their ability to solve problems,
they will become accustomed to distinguishing
between truth and untruth, facts and opinions, as well
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as expectations and reality. So, students are naturally
able to build arguments with reliable evidence and
sound logic. On the other hand, a lack of ability in
problem solving will result in students having the habit
of carrying out activities without knowing the purpose
and reasons for doing so. Thus, it is very important for
students to have problem-solving skills so that they are
skilled in building arguments using reasonable logic
and reliable evidence in an effort to find a solution to a
problem.

The learning system in schools still focuses on
what should be learned and how students should
think, not on teaching how they think to solve a
problem. Apart from that, learning in schools spends a
lot of time teaching by only giving one correct answer
and does not encourage students to expand their
thinking by creating new ideas. Apart from that,
learning also focuses on understanding the content of
the lesson by memorizing, not on the analysis process
in solving the problem. Based on the results of Moma's
research (2017)on problem solving, there are still many
students who are not able to solve the problems given.
In general, they tend to follow the teacher's example
and are unable to solve problems in their own way.

Based on research data from Arafah et al.(2016), it
is known that one of the chemical materials that
students consider difficult is colloidal materials. This is
due to a lot of memorization, and sometimes students
find it difficult to imagine the examples explained by
the teacher without practice. Based on the daily test
scores for colloidal chemistry, it is quite low, and half of
all students are in the incomplete category. The success
of the learning process is not only based on external
factors but also pays attention to internal factors, one of
which is a scientific attitude. Therefore, to hone the
ability to solve creative problems, a scientific attitude is
needed in learning.

A scientific attitude is an attitude of being able to
accept other people's opinions well and correctly,
acting in solving a problem systematically through
scientific steps and with perseverance and openness
(Ulfa, 2018). Teachers should cultivate a scientific
attitude in their students. So, when they realize that the
knowledge they have is still limited, curiosity will grow
within them to dig up further information. Using the
right learning model for the material and conditions of
students can help make teaching and learning activities
effective and enjoyable. In this way, students can
achieve success in learning. One indicator of student
success in learning is the achievement of learning
outcomes that reach the Minimum Completeness
Criteria (KKM).

Achieving problem-solving abilities and scientific
attitudes in accordance with national education goals
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has also not been realized optimally. The results of
interviews conducted with chemistry teachers at SMA
Negeri 6 Kota Yogyakarta and SMA Negeri 11 Kota
Yogyakarta show that the chemistry learning process
has implemented scientific learning with a discovery
learning model through discussion methods, but the
problem-solving abilities and scientific attitudes of the
participants are still low because only a few students
dominate in learning activities. This is in line with the
results of observations made by Murningsih (2016),
students tend to be less brave in expressing opinions
when discussing or in presentation activities. In the
learning process in class, there are still students who
are less interested in taking chemistry lessons. When
discussing, there are those who talk to their classmates
and act passively, where only one or two people
express opinions.

The low achievement of problem-solving abilities
and scientific attitudes is influenced by various factors,
namely that education in Indonesia is still dominated
by low-level cognitive achievements (Suryani et al.,
2020). In fact, to develop problem-solving abilities and
a scientific attitude, skills in analysis, synthesis, and
evaluation are needed in an effort to solve problems
that occur in everyday life. Therefore, it is necessary to
apply a chemistry learning model that is appropriate to
these problems. The required model must be able to
facilitate students in developing abilities for solving
problems and improving their scientific attitudes
optimally. One model that is thought to be able to
improve problem-solving abilities and scientific
attitudes is the Creative Problem Solving (CPS)
learning model.

The CPS learning model is a student-centered
learning model, and this model is seen as effective in
helping solve various problems in everyday life
(Fauziah et al., 2020). Therefore, learning experiences
that link learning material to everyday life can help
students deepen their understanding, which is realized
by carrying out ethnoscience-based learning.
Ethnoscience is an approach that is able to raise
people's original knowledge regarding customs and
culture that can be used for learning. Learning using
the ethnoscience-based CPS model seeks to link lesson
content with real-world situations and motivate
students to connect the knowledge they have with their
daily lives, which is strengthened by increasing
creativity to solve problems that will be faced later.

In solving a problem creatively, it is not enough
for students to just put forward various kinds of ideas,
such as only producing a number of alternative
solutions to the problem. At any given time, they must
also be able to decide whether to accept or reject an
idea for solving a problem. In making choices, students
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must have relevant reasons to assess the best choice.
This is where students' ability to make judgments and
make decisions is trained as part of activities in
problem solving and scientific attitudes. It is hoped that
creative steps in solving problems can help students
expand their thinking processes so that they can have a
positive effect on improving problem-solving abilities
and scientific attitudes.

The importance of choosing the right learning
model to improve the quality of learning is very
necessary in teaching. Efforts to overcome the above
problems, such as difficulties in solving creative
problems and scientific attitudes that are still not
honed, as well as values that still do not meet the KKM,
by increasing students' knowledge by teaching them
through the learning process and providing varied
learning models so that students can be creative and
not bored in the process of solving problems or
understanding learning material.

The aim of this research is to analyze whether or
not there are significant differences in problem-solving
abilities and scientific attitudes between experimental
class students who use ethnoscience-based creative
problem-solving models and control class students who
use discovery learning models. The problems raised in
this research are: Are there significant differences in

Table 1. Research Design
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problem-solving abilities and scientific attitudes
between experimental class and control class students
in learning chemistry on colloidal materials, is there a
significant difference in problem-solving abilities
between experimental class and control class students
in learning chemistry on colloidal materials, is there a
significant difference in scientific attitudes between
experimental class and control class students when
learning chemistry on colloidal materials and is there
an effective contribution made by the ethnoscience-
based Creative Problem Solving (CPS) learning model
in chemistry learning towards students' problem-
solving abilities and scientific attitudes towards
colloidal materials.

Method

The type of research used is quasi-experimental
research design. This research used 4 classes, consisting
of 2 experimental classes and 2 control classes. The
experimental class was treated using the ethnoscience-
based CPS learning model, and the control class used
the discovery learning model. The research design used
a pre-test and post-test control group. The research
design can be seen in Table 1.

Class Initial Activity Treatment End Activities
Experiment Pretest CPS with Ethnosains Posttest and Questionnaire
Control Pretest Discovery Learning Posttest and Questionnaire

The research was carried out from April to May learning in the classroom, which are arranged

2023 at SMA Negeri 6 Yogyakarta and SMA Negeri 11
Yogyakarta, even in the 2022-2023 academic year. The
sample used in this research was 142 students. The
experimental class consisted of 70 students, and the
control class consisted of 72 students using simple
random sampling techniques. Data collection
instruments were questionnaire sheets and student

according to the implementation scenario that has been
included in the RPP. The observation sheet used in the
form of a checklist consists of realizations of yes or no.
The criteria for assessing learning implementation,
according to Arikunto (2012), can be seen in Table 2.

Table 2. Learning Implementation Assessment Criteria

scientific attitude observation sheets to measure Point Criteria
students' scientific attitudes, pretest and posttest 86-100 Very good
written test questions to measure students' problem- 66-85 Good
solving abilities, and a learning implementation sheet 46-65 Less

<45 Very Less

to see the extent to which learning implementation has
been achieved. Learning instruments consist of RPP
and LKPD. Research variables consist of problem-
solving abilities and scientific attitudes. Validation is
carried out theoretically and empirically. Data analysis
technique using the MANOVA test.

Learning Implementation Instrument
Observation of learning implementation aims to
find out the activities and process of implementing

Validity and Reliability of Test Instruments
Theoretical Validation
Theoretical validation was carried out to
determine the suitability of the instruments used by
asking chemistry learning experts for consideration by
assessing the suitability of each instrument in terms of
material, construction, and language. The assessment
carried out by experts is qualitative. Theoretical
validation includes problem-solving ability test
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questions, lesson plans, and student worksheets, which
were carried out by two experts consisting of lecturers
in the chemistry education master's department. The
results of validation from experts are instruments and
learning tools that are suitable for use by carrying out

on other variables. The results of calculating the effect
size value interpreted using Cohen's criteria can be seen
in Table 4 below.

Table 4. Interpretation of Effect Size

several revisions based on comments and suggestions Partial Eta Squared Effect Size
from each expert. 0.01 Small effect
0.06 Moderate effect
Empirical validation 0.14 Large effect
Empirical validation is used to determine whether ,
N-Gain Test

the research instruments used are valid or not.
Empirical validation is carried out by testing the test
instrument outside the research sample that has
studied colloidal materials. The results of the test items

The N-Gain test is used to see how much increase
in score is obtained before and after treatment. The N-
Gain test, according to Hake (1999), uses the following

will later be analyzed using the Excel program and IBM ~ equation:
SPSS statistics software version 20. Before the results of o si
the empirical trials are tested for validity, the resulting <8>= smar—si @
data is first subjected to univariate and multivariate .

. L . Information:
outlier tests, as well as a multivariate normality test. . .

. . . . <g> :Normalized gain value
The univariate outlier test is done by looking at the
. . . . St : Posttest Score
boxplot results, while the multivariate outlier test is
. 1 Si : Pretest Score
done by looking at the Mahalanobis distance value. X
Smax : Maximum Score

Multivariate normality test by looking at the gq-q plot
graph that connects Mahalanobis distance and chi
square. Next, a test of the adequacy or appropriateness
of a variable is carried out by looking at the value of the
Kaiser Mayer-Olkin Measure of Sampling Adequacy.
Data is said to be sufficient or appropriate if the KMO

The results obtained from the N-Gain test are
then interpreted using the gain criteria according to
Hake, which can be seen in Table 5.

Table 5. N-Gain Score Criteria

MSA value is > 0.7. Meanwhile, the instrument is said I;I;Goa;n Score Crgﬁgﬁ
to be valid if the anti-image correlation result is > 0.5. 03<g<07 Medium
<03 Less

Reliability of Test Instruments

This reliability testing supports determining
whether an instrument can be trusted to be used as a
data collection tool or not. The criteria for interpreting

the results of reliability analysis according to Hair et al.
(2010) can be seen in Table 3.

Resultand Discussion

The application of the ethnoscience-based Creative
Problem Solving (CPS) learning model 1is the
introduction of a new program with the idea that the
learning model applied can challenge students in

Table 3. Cronbach's Alpha Reliability Level solving and thinking creatively to produce new

ggo?gz%hSAlpha Reh;‘t;l;tzfetzzle; understanding in the learning process. This learning
> 0.20 - 0.40 Somewhat reliable  M0del was chosen with the aim of increasing students'
> 0.40 - 0.60 Quite reliable Creative thinking while introducing Indonesian culture
> 0.60 - 0.80 Reliable related to chemical materials, especially colloidal
>0.80 - 1.00 Very reliable materials. The application of the ethnoscience-based
CPS model was used in the experimental group, while

Effect Size the control group, as a comparison, used the learning

Effective contribution percentage test to determine
whether or not there is a contribution made by the
ethnoscience-based Creative Problem Solving (CPS)
learning model to students' problem-solving abilities
and scientific attitudes towards colloidal materials as
seen based on partial eta squared values using the IBM
SPSS statistics program version 20. Test this effect size
aims to determine the size of the influence of a variable

model used in schools, namely the Discovery Learning
learning model. Each class was held in 5 meetings,
where at the first meeting a pretest of problem-solving
abilities was carried out, learning treatment was carried
out in 3 meetings, and at the end of the meeting there
was a posttest of problem-solving abilities and filling
out a scientific attitude questionnaire. At the first
meeting, each class carried out a pretest to see the
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students' initial abilities regarding the material to be
studied.

According to Adri (2020), pretests can provide
students with an overview of the material to be studied
so that later students' cognitive adjustments will occur
to the new material. When providing treatment, each
class uses a different LKPD, where the LKPD is
designed according to the model applied to each class.
The second meeting discussed material related to
colloid systems; the third meeting discussed material
on types and properties of colloids; the fourth meeting
discussed material on making colloids in everyday life;
and at the fifth meeting, a posttest was carried out and
a scientific attitude questionnaire was filled out.
According to Effendy et al.(2016), the pretest and
posttest function to determine the extent of the
effectiveness of learning. The results of the pretest and
posttest are then compared, and it can be seen whether
the teaching and learning activities and students'
understanding are good or not.

Based on the results of statistical data analysis,
there are significant differences in problem-solving
abilities and scientific attitudes between students who
use the ethnoscience-based Creative Problem Solving
learning model and students who use the Discovery
Learning model in learning chemistry on colloidal
materials both simultaneously and individually.
Problem-solving ability in this research is measured
through indicators of the ability to make decisions,

January 2024, Volume 10, Issue 1, 360-370

indicators of a scientific attitude include curiosity,
interest in learning, perseverance, and open thinking.
All indicators of students' problem-solving abilities and
scientific attitudes are trained through learning models
applied in each class. The ethnoscience-based Creative
Problem Solving (CPS) learning model and the
Discovery Learning learning model provide a
significant and effective contribution to the problem-
solving abilities and scientific attitudes of students who
are included in the moderate or moderate category.
This is based on the partial eta square value, which is
0.136 or 13.6%.

Instrument Theoretical Validity Test Results

Suggestions obtained from the results of the
validator review consist of two types: those accepted
with revision and those accepted without revision. The
validator's suggestion with the no revision category
means the instrument can be used directly for field
trials, while the description with revision means the
item must be revised first before being used for field
trials. It is hoped that suggestions from expert
judgment can improve the instruments that have been
developed. The involvement of expert lecturers in
validity aims to obtain suggestions and input related to
their area of expertise. Suggestions obtained include
lesson plans, LKPD, questions, implementation sheets,
observation sheets, and scientific attitude
questionnaires for control classes and experiment

formulate arguments, analyze problems, draw classes. The results of the question item review are
conclusions, and reconstruct arguments. Meanwhile,  briefly presented in Table 6.
Table 6. Expert Judgment Validation Results
Expert Judgment Question LKPD RPP Questionnaire Observation Sheet Implementation Sheet
Validator 1 Revision = Revision  Revision Not Revised Revision Not Revised
Validator 2 Revision  Revision  Revision Not Revised Revision Not Revised

Description of Final Research Data

A statistical description aims to describe or
provide an overview of the object being studied
through a sample or population. In this study,
statistical descriptions were produced using IBM SPSS
Statistics version 20. A comparison of the pretest and
posttest scores as well as the students' scientific attitude
questionnaire between the experimental class and the
control class can be seen in Table 7.

Based on the data above, the average test score
for students' problem-solving abilities in the
experimental class was 22.09, while in the control class
it was 16.72. Thus, it can be said that the experimental
class has an average value of 5.37 higher than the
control class. Meanwhile, the average scientific attitude
score of students in the experimental class was 83.94,

while in the control class it was 78.71. Based on the
results of these data, it shows that the average scientific
attitude score for the experimental class is 5.23 higher
than the control class. This can strengthen the test
results of the Test of between Subject Effect with a
significance level of 5%, which shows that there are
differences in problem-solving abilities and scientific
attitudes between students who use the ethnoscience-
based Creative Problem Solving learning model and the
control class, which uses the Discovery Learning
model.
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Table 7. Descriptive Statistics Test Results

Variable Experiment Control
N 70 72
Problem Solving Skill
Mean 22.09 16.72
Standard 7.25 6.52
Deviation
Scientific Attitude
Mean 83.94 78.71
Standard 14.51 14.13
Deviation

In the descriptive statistics test, standard deviation
values were also obtained. The standard deviation for
the experimental class regarding problem-solving
abilities was 7.25, and the control class obtained 6.52.
Meanwhile, the standard deviation for the scientific
attitude of the experimental class was 14.51 and that of
the control class was 14.13; complete details are in the
attachment. Based on the standard deviation values for
the experimental class and control class for each of
these variables, it can be seen that the results show
values that are smaller than the mean value. This
means that the mean value can be used as a
representation of the entire dataset. Next, the data
obtained from the field test results, namely in the form
of problem-solving ability test scores and student
scientific attitude questionnaire data, were analyzed
using the help of the IBM SPSS Statistics 20 application

January 2024, Volume 10, Issue 1, 360-370

Hypothesis Test Results

Before testing a hypothesis using the MANOVA
technique, the MANOVA assumptions or prerequisites
must be tested first, which consists of nine MANOVA
prerequisites that must be met. Test the first hypothesis
using MANOVA; test the second and third hypotheses
using the Test of Between Subject Effects test; and test
the fourth, fifth, and sixth hypotheses by looking at the
partial eta square value. The MANOVA test was
carried out to determine whether or not there were
differences in students' problem-solving abilities and
scientific attitudes simultaneously between classes that
used the ethnoscience-based Creative Problem Solving
learning model and classes that used the Discovery
Learning model.

First and Fourth Hypotheses

The first hypothesis test is to see whether or not
there are significant differences in problem-solving
abilities and scientific attitudes between experimental
class and control class students in chemistry learning
on colloidal materials, which can be seen in the
MANOVA test in the Multivariate Tests table using the
results of the Hotteling's Trace statistical test. This was
done because there were only two independent
variables, the sample size was adequate, and it met the
prerequisite test for homogeneity of the variance-
covariance matrix. The results of the multivariate

to carry out the MANOVA test. significance test can be seen in Table 8
Table 8. Multivariate Significance Test Results

Value F Hypothesis df Error df Sig. Partial Eta Squared
Hotelling's Trace 157 10.902a 2.000 139.000 .00 136

Based on the results of the multivariate tests in
Table 8, the results show that the significance value
obtained is 0.00 < 0.05, so it can be concluded that Hy is
rejected, which means that there are significant
differences in problem-solving abilities and scientific
attitudes between experimental class and control class
students in chemistry learning on colloidal materials.
The fourth hypothesis is to determine the results of the
effective contribution of the ethnoscience-based
Creative Problem Solving (CPS) learning model in
chemistry learning on students' problem-solving
abilities and scientific attitudes towards colloidal
materials. The effective contribution of the independent
variable, namely using the ethnoscience-based Creative
Problem Solving learning model on problem-solving
abilities and scientific attitudes, can be seen from the
partial eta squared value of 0.136 or 13.6%, which is
included in the medium or moderate category.

According to Delita et al. (2020), problem solving
has a positive effect on students' scientific skills, and
these skills can be trained using problem-solving-based
learning models because the syntax can train students'
scientific skills. This is in line with the results of
research conducted by Wijaya et al. (2018)that the high
average scientific attitude is due to students carrying
out learning stages that are student-centered, giving
rise to a good scientific attitude, where students are
oriented to problems in life, then collect information
related to the problems given, and implement
experimental activities to obtain explanations and solve
problems.

Scientific  attitudes are measured using
questionnaires and observations during classroom
learning activities. This observation was carried out to
determine the extent of students' scientific attitudes
during learning. This is in line with the results of
research conducted by Alberida et al.(2018), which
states that a scientific attitude is knowledge that can be
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obtained through observation or observations to obtain
information that can be applied in everyday life, where
this can be trained using learning models based on
problem solving. This observation was assisted by two
observers. There are four aspects observed in a
scientific attitude: curiosity, interest in learning,
perseverance, and open thinking. Based on the results
of observations by the two observers, the average
percentage of scientific attitudes in the experimental
group was higher than the control class, with a
difference of 0.28%. Each class shows that the curiosity
aspect has the highest percentage, and the perseverance
aspect shows the lowest percentage compared to the
other three aspects.

According to Wahyudi (2016), students who have
a high scientific attitude tend to learn more easily,
receive and process information easily, and are skilled
in solving problems, while students who have a low
scientific attitude are less able to master lessons because
of their lack of awareness facing a problem. Based on
the results of the hypothesis test, it shows that the
application of the ethnoscience-based Creative Problem
Solving learning model can improve students' problem-
solving abilities and scientific attitudes, where the
effective contribution of problem-solving abilities
produced is 13.3% relatively higher compared to the
relatively effective contribution of scientific attitudes,
namely 3.3%. Therefore, teachers must continue to
develop a scientific attitude, one of which is by
implementing a scientific process approach to learning.
This is done so that students get used to being scientific
(Arini et al., 2019).

Second, Third, Fifth and Sixth Hypotheses

The second hypothesis is to see whether or not
there is a significant difference in problem-solving
abilities between experimental class and control class

Table 9.Test Results of Between Subjects Effects
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students in chemistry learning on colloidal material,
which can be seen in the MANOVA test in the Test of
Between Subjects Effects table. Based on the results, a
significance value of 0.00 < 0.05 was obtained, so Ho
was rejected, which means there was a significant
difference in problem-solving abilities between
experimental class and control class students in
learning chemistry on colloidal materials. The fifth
hypothesis is to determine the results of the effective
contribution of the ethnoscience-based Creative
Problem Solving (CPS) learning model in chemistry
learning to students' problem-solving abilities in
colloidal materials. The results of the -effective
contribution of applying the ethnoscience-based
creative problem-solving learning model to problem-
solving abilities are 0.133, or 13.3%, including the
medium category.

The third hypothesis is to see whether or not there
is a significant difference in scientific attitudes between
experimental class and control class students in
learning chemistry on colloidal materials, which can be
seen in the MANOVA test in the Test of Between
Subjects Effects table. Based on the results, a
significance value of 0.03< 0.05 was obtained, so Ho was
rejected, which means there was a significant difference
in scientific attitudes between experimental class and
control class students in learning chemistry on colloidal
materials. The sixth hypothesis is to determine the
results of the effective contribution of the ethnoscience-
based Creative Problem Solving (CPS) learning model
in chemistry learning to students' scientific attitudes
towards colloidal materials. The results of the effective
contribution of applying the ethnoscience-based
creative problem-solving learning model to scientific
attitudes are 0.033, or 3.3%, which is in the low
category. These results can be seen in Table 9 below.

Source Dependent Variable ~ Type Il Sum of Squares Df Mean Square F Sig. Partial Eta Squared
al Scientific Attitude 972516 1 972516 4.741 .031 .033
ass Problem Solving Skill 1021.028 1 1021.028  21.470 .000 133

This is in line with the research results of Neni et
al. (2021), which state that there is an influence of the
creative problem-solving learning model, which is
more effective than conventional learning models in
improving students' abilities to solve problems. This is
also supported by the research results of Munthe et al.
(Munthe et al., 2023), who found that the CPS learning
model influences students' creative thinking abilities.
This is also supported by the results of research
conducted by Rahmawati (2023), namely that there is
an influence of the CPS learning model on problem-

solving abilities, as seen from the significance and the
fact that the average value of the problem-solving
abilities of the experimental class is greater than that of
the control class. Based on the results of previous
research, it can be seen that by using the CPS learning
model, students' problem-solving abilities can increase.
According to Sumartini (2018), students' abilities can be
sharpened through problems, so that students are able
to improve the various competencies they have. The
importance of a scientific attitude in students can help
increase motivation and learning outcomes. A scientific
attitude can provide an idea of how one should behave,
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respond to a problem, complete a task, and develop
one's potential. This is in line with research conducted
by Puccio et al. (2020), which states that the creative
problem-solving learning model is more effective in
finding and implementing ideas in groups.

This is in line with the research results of Hayati et
al. (2020)that scientific attitudes have a correlation with
student learning outcomes, which means that an
increase in scientific attitude scores will be followed by
an increase in learning outcomes scores and a decrease
in scientific attitude scores will be followed by a
decrease in learning outcomes scores. Previous research
revealed that learning activities using the Creative
Problem Solving model can develop learning
motivation and improve students' scientific attitudes
(Putra, 2018). This is in accordance with the research
results of Utariadi et al. (2021), which state that
investigative activities can improve students' research
skills, where these skills are able to help students
develop scientific attitudes. Previous research also
states that students' active participation in scientific
work can foster scientific attitudes in students
(Rezkiana et al., 2023).

The small, effective contribution of scientific
attitudes is influenced by several factors. The first
factor that causes this low effective contribution is seen
in the research period, which was carried out for one
month. This very short research period was due to the
delay in implementing chemistry learning, where the
teacher still needed time to complete the previous
chemistry material, so it took up a little time in
research. Apart from that, there were several days off in
the teaching schedule for research. The second factor is
that in filling out the scientific attitude questionnaire,
students tick without reading the filling instructions
first and do not double-check the results of the
questionnaire answers before collecting them because
filling out the questionnaire coincides with the
implementation of the posttest, so students maximize
the posttest score compared to filling out the
questionnaire.

Scientific ~ attitudes can be improved by
investigating according to the procedures given by the
teacher and being instructional in nature, not because
of the creation of the students themselves (Wildan et
al., 2019). Adiansyah et al. (2021)revealed that students'
scientific attitudes can be reflected in their behavior in
dealing with problems consistently, rationally, and
objectively. This is in line with the results of research by
Juhji et al.(Juhji et al., 2020), which states that scientific
attitudes must be neutralized by scientific habits
themselves. This is possible because students' attitudes
can change as scientific habits are implemented during
the learning process. Thus, the function of time plays a
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role in shaping students' scientific attitudes. Through
the process of habituating scientific behavior in
learning, which 1is carried out repeatedly and
continuously, this scientific attitude will be formed by
itself (Arini et al., 2019).

Analysis of N-Gain Test Data Problem Solving Ability

Data collection on students' problem-solving
abilities through learning in the experimental class and
control class begins with pretest activities or the initial
data collection process before being given treatment in
the learning process. The aim is to determine the initial
condition of students' problem solving abilities. After
being given treatment, a final data or posttest is carried
out with the aim of finding out the final condition of
students' problem-solving abilities after being given
treatment.

The N-Gain calculation is carried out to see the
increase in students' problem-solving abilities after
being given treatment based on the results of the
problem-solving ability description test. The results of
the analysis of the average N-Gain value of problem-
solving abilities in the experimental class and control
class can be seen in Table 10 below.

Table 10. N-Gain Results for Problem Solving Ability

Class Maximum  Minimum N- Criteria
Gain

Experiment 0.95 0.19 0.66 Medium

Control 0.93 0.14 0.48 Medium

Based on this table, it can be seen that the average
increase in students' problem-solving abilities in both
classes has increased. The increase in the experimental
class was greater than that in the control class. The
average n-gain value for the experimental class was
0.66 with medium criteria, while the n-gain control
class obtained a result of 0.48 with medium criteria. The
n-gain category shows the same value, but the
experimental class has a higher n-gain value compared
to the control class.Selection of the right learning model
in the learning process can affect the increase in activity
and student learning outcomes. As student activity
increases, it cannot be separated from the teacher's role
in teaching (Khairani et al., 2023). So, it can be seen that
the increase in problem-solving abilities of students in
the experimental class using the ethnoscience-based
creative problem-solving learning model is higher
compared to the control class.

Observation Results of Scientific Attitudes in Experimental
and Control Classes

Scientific attitude observation aims to see the
extent of students' scientific attitude activity during
learning. This observation was assisted by two
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observers. There are four aspects observed in a
scientific attitude: curiosity, interest in learning,
perseverance, and open thinking. The indicator of the
aspect of curiosity that was observed was the
enthusiasm of students in asking questions, refuting,
and putting forward arguments; the indicator of the
aspect of interest in learning that was observed was the
enthusiasm of students in responding to the teacher's
questions; the indicator of the aspect of perseverance
that was observed was the enthusiasm of students in
completing assignments; and the indicator aspect of
open thinking that was observed was accepting
suggestions and input from colleagues.

Table 11. Observation Results of Scientific Attitudes of
Experimental and Control Classes

Aspects of Scientific Attitude Experiment Control
Curiosity 7.31% 7.18%
Interest in Learning 6.74% 6.65%
Perseverance 6.52% 6.48%
Be Open Minded 6.81% 6.79%
Totals 27.38% 27.1%

The results of this scientific attitude observation
were carried out to support and see the aspects of
scientific attitude that were most mastered and not yet
mastered by students. The results of observations of the
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scientific attitudes of the experimental class and control
class can be seen in Table 11.

Results of Experimental and Control Class Learning
Implementation

Observation of learning implementation aims to
find out the activities and process of implementing
learning in the classroom, which are arranged
according to the implementation scenario that has been
included in the RPP. The observation sheet used in the
form of a checklist consists of realizations of yes or no.
The results of observations of the implementation of
experimental class learning can be seen in Figure 1 and
the control class in Figure 2.

Based on this graph, it can be seen that there is an
increase in the implementation of teacher learning
activities at each meeting. Meanwhile, the
implementation of student activity learning is less
consistent, and there are several assessments from
observers that fluctuate regarding student activity.
Based on the assessment results, it can also be seen that
the scores for each observer have met the very good
criteria for teacher activities and the good criteria for
student activities. This means that learning activities
have gone well in both the experimental class and the
control class.
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Figure 1. Graph of experimental class learning implementation results
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Figure 2. Graph of control class learning implementation results
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Conclusion

Based on the results of research that has been
carried out as well as data analysis and hypothesis
testing, it can be concluded that there are significant
differences in problem-solving abilities and scientific
attitudes between the experimental class and the
control class students, with a significance of 0.00 < 0.05
and an effective contribution of 13.6% in the medium
category. Therefore, the use of a creative problem
solving learning model based on ethnoscience has a
significant influence on increasing students' chemical
problem solving abilities and scientific attitudes
towards colloidal materials.
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