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Abstract

This study aims to determine the effect of brain based learning models assisted by crossword puzzles on the
understanding of concepts and critical thinking skills in science. This research is a quasi-experimental study
(quasi-experimental), with a non-equivalent post-test only control group design. The population of this study was
the entire class V of SDN Cluster VIII Buleleng District in the academic year 2019/2020 consisting of 5 classes
in five elementary schools with 129 students. Samples were taken with a random sampling technique of 2 classes.
Data on understanding concepts and critical thinking skills in science is collected using the test method in the
form of an essay test. Data were analyzed with the MANOVA test using SPSS 17 for Windows. The results
showed that 1) there was a positive influence on the brain based learning model with the help of crossword
puzzles on the understanding of the science concept (F count of 276,585; sig = 0,000 <0.05); 2) there is a
positive influence of the brain based learning learning model assisted by the crossword puzzle media on critical
thinking skills in science (F count is 238,963; sig = 0,000 <0.05); 3) there is a positive influence on brain based
learning models assisted by the crossword puzzle media on the understanding of concepts and critical thinking
skills in science (F count of 231.064; sig = 0.0001 <0.05). The brain based learning model with the help of
crossword media can be applied to science learning in elementary schools as an effort to increase students'
understanding of concepts and critical thinking skills maximally in science lessons.
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Introduction

Guided Inquiry learning model is learning that emphasizes the activity of searching and
finding a problem (Yuliyanti, 2016). It can develop students' knowledge because in the
learning process students are given the opportunity to look for facts, build concepts and apply
scientific attitudes. Science is an important aspect of life, it is related to the demands and
challenges in facing the era of the industrial revolution 4.0 or fundamental changes in the
industrial field that have entered a new era. It can be done by improving the quality of
education. Hendriani, et al., (2013) revealed that education has a very important role in
determining the quality of development that is owned by a country. The higher the quality of
education owned by a country will result in the higher quality of existing human resources,
therefore the opportunity to develop the country in a better direction will also be even greater.

In this case education is one of the main instruments of Human Resources Development. In
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other words, the education aim’s to build and develop personality, skills and intellectual
intelligence (Putri, 2018).

The educational goal have three aspects, namely cognitive, affective and
psychomotor aspects. In order to achieve these educational goals, a number of formal
education programs are held at various levels. Elementary school level is a serious problem
faced by the government. Various efforts have been made by the government to improve the
quality of education, including basic education. Some of the efforts made by the government
include: 1) provision of facilities and infrastructure, 2) procurement of teaching materials and
reference books, 3) improving the quality of elementary school teachers through Teacher
Professional Education (PPG), 4) innovative learning and 5) improving the curriculum.

These government efforts have not been able to optimally improve the quality of
education. According to Relisa (2016), this is evidenced by UNESCO data (2015) on the
ranking of the Human Development Index (Human Development Index), which is the
composition of the rankings of educational achievement, health, and income per head which
shows that the Indonesian human development index is declining. In 2010 Indonesia was
ranked 65th, in 2011 it dropped to 69th place, and in 2012 it was down to 68th rank. This
shows that every year the quality of Indonesia's education is declining. In addition, the
quality of science education in Indonesia is also still low. According to Nugraha, et al.
(2017), based on the results of a Trends in Mathematics and Science Study (TIMSS) survey
by The International Association for the Evaluation of Educational Achievement (IEA) in
2015, Indonesia ranked 44th out of 47 countries, with an average rating 397. Indonesian
students 'scientific ability is below the average value (500) and in general their students'
scientific ability is at the lowest level. Factors that cause the low science education in
Indonesia is the lack of applying scientific work and teachers more lectures, so students
become bored quickly and cause low science learning outcomes (Astrawan, 2013). therefore,
scientific attitude and science process skills have not been trained optimally.

It was also revealed from the results of interviews that have been conducted at SDN
Cluster X in Buleleng District, there were several problems that could be encountered,
namely the lack of student learning resources so the learning process was less than optimal.
In students there is one book on the bench that causes students to turn to read or read
together. In addition, students lack participation and are enthusiastic in participating in
science learning. This is due to the lack of learning media that can support the ongoing
learning process. The condition of the media related to science learning is largely

inappropriate for use, so teachers rarely use the media in the learning process.
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Other than the interview step, observations also showed similar results, the learning
process that took place was not student-centered. This is because the learning process did not
use innovative learning models and the limitations of the media in the learning process. So
students have difficulty in understanding the material presented which results in students
being less active and tend to be lazy to express their opinions. In addition, teachers rarely
invite students to discuss groups so the lack of interaction between students in the learning
process undertaken.

Based on these problems, it is necessary to hold updates in the learning system
implemented in the classroom. The learning system should be designed so that the learning
process that can take place conducive. For this reason, a teacher must master the models,
strategies, approaches, methods and techniques in the learning process so that it can improve
the quality of student learning. One learning model that can be chosen by the teacher in the
learning process that will be implemented to student (student centered) learning is the guided
inquiry learning model. Guided inquiry learning model can provide space for students to
learn according to their learning styles and students who have good learning skills will not be
hampered by students who are weak in learning. So that science learning becomes fun
because students play an active role in learning. This is in line with the findings of Amijaya
(2018) which states the advantages of the Guided Inquiry learning model, namely providing
space or learning opportunities in accordance with their learning styles and in the learning
process emphasizes the development of cognitive, affective and psychomotor aspects in a
balanced manner. Therefore, in learning with this guided inquiry model, it can form groups,
work on shared tasks, exchange ideas with the group, make observations, submit guesses,
collect data, and conclude.

In addition, there are some things that become the main characteristics of the guided
inquiry learning model according to Yuliyanti (2016), the learning model emphasizes
maximum student activity to search and find, all activities carried out by students are directed
to find and find themselves from something in question, so expected to foster an attitude of
confidence (self belief), develop intellectual abilities as a mental process.

Guided inquiry learning model is a learning model that maximally involves all
students' abilities to search and find systematically, critically, and logically, so students can
find their own discoveries with confidence (Gulo in Dwi Masitoh 2017). Agustin (2014)
states that with the guided inquiry learning model students have the opportunity to learn how
to find facts, concepts and principles through direct experience. So, students not only learn by

reading and then memorize material from text books or based on information and lectures
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from the teacher, but also have the opportunity to practice developing students' critical
thinking skills and scientific attitudes. In line with that, Iman (2017) revealed that learning
with a guided inquiry model can improve students' understanding of the material being
studied, because students look for and find information on the material themselves. thus
students will be able to think critically in the learning process.

Several studies have found that the guided inquiry model influences learning
outcomes. Ashari (2019) in the study concluded that there is a positive relationship between
learning motivation and critical thinking skills so that student learning outcomes improve.
Falahudin (2016) in his research revealed that increasing students' critical thinking skills so
that students are able to solve problems with the process of inquiry in a systematic, logical
and critical manner. Research conducted by Dewi (2013) shows that the guided inquiry
model can increase scientific attitudes and student learning outcomes. Through this scientific
attitude students can interact between other students and the surrounding environment.

This guided inquiry learning model can be optimized by integrating Balinese local
wisdom. The application of the guided inquiry model based on Tri Hita Karana is expected to
enhance interaction between students who respect each other. Besides the occurrence of
student relationships with the environment in accordance with the steps of the guided inquiry
learning model in collecting data around the school, students can maintain cleanliness and
care for it well. One of the local Balinese wisdoms that is properly integrated in science
learning is Tri Hita Karana. According to Pradnyawathi & Agustika (2019), Tri Hita Karana
are the three elements that cause happiness and human well-being that come from
harmonious relations between living things. This concept appears related to the existence of
community life. In Tri Hita Karana includes a balance relationship between humans and God
(parahyangan), a harmonious balance relationship between human beings (pawongan), and
finally a harmonious balance relationship between humans and nature (palemahan).

If the guided inquiry learning model is integrated with Tri Hita Karana, it will be
better and can create active and fun learning. This is the basis for teaching humans to be able
to seek a harmonious relationship with God, with fellow human beings, and with the natural
environment. According to Astami (2016) the guided inquiry learning model based on Tri
Hita Karana is a combination of learning models that direct students to conduct investigations
in overcoming problems and coupled with the practice of Tri Hita Karana's local wisdom
values so that they can form a better social attitude. In addition, if learning is integrated with
Tri Hita Karana it can motivate and train students' critical thinking skills. Students' thinking

skills are very important to be developed so that students are able to solve a problem and
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make decisions that are appropriate and in accordance with scientific truth. This research
aims to determine whether there is a significant influence of the guided inquiry learning
model based on Tri Hita Karana on students' motivation and critical thinking skills in science.

MATERIALS AND METHODS

This research uses a quantitative research design with the type of research is quasi
experiment, because not all variables (symptoms that arise) and conditions can be tightly
controlled and controlled. The research design used in this study is non equivalent posttest

only control group design. procedurally follow as in Table 1.

Table 1. Rancangan Penelitian

Class Treatment Post-test
Experiment X 0O
Control - 0O,

(modified by Sugiyono, 2017)

Information:

O1 = post-test of the experimental class

02 = post-test of the control class

X = treatment of the experimental class (guided inquiry learning model based on Tri Hita
Karana)

- = no treatment was given to the control class (not given a guided inquiry learning model
based on Tri Hita Karana)

The population of this study was all class IV (four) Elementary School Cluster X
Buleleng district in the academic year 2019/2020. Consists of 5 classes in 5 elementary
schools. With a population of 126 people in the study. The sample selection used as the
experimental class and the control class was done by cluster random sampling. Cluster
random sampling is used because individual randomization is not done but only
randomization of classes, because it can not change classes that have been formed previously.
Classes are selected as formed without the intervention of the researcher and randomization
of the individual is not done. So that each class gets the same opportunity to become a
research sample. All classes are drawn to determine the experimental class and the control
class. Based on the draw, the experimental class and the control class in Buleleng X
Elementary School in Buleleng District were obtained, all grade 1V students at SDN 1
Kaliuntu as the experimental group and all class IV in SDN 3 Kaliuntu as the control group.

There are two data in this study, namely motivation to learn and critical thinking
skills in science. Data on student motivation was collected by non-test in the form of a

learning motivation questionnaire whose assessment was using the Likert scale. Indicators of
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learning motivation examined in this study are students ‘perseverance in learning, being
tenacious in facing difficulties, interests and sharpness of students' attention in learning,
achievement in learning and independent in learning. Learning motivation can be seen from
the scores obtained by students by filling in the questionnaire given the maximum score for
each question is 5, and the minimum score for each question is 1. This questionnaire contains
30 statements that must be answered by students. Learning motivation tests are theoretically
and empirically tested. Theoretically, the learning motivation is tested through expert testing,
while empirically, it is carried out with a validity and reliability test. Based on theoretical and
empirical tests, out of 30 items, 20 were declared suitable for post-test.

While the data on critical thinking skills are collected by testing critical thinking
skills in the form of essay questions. Indicators of critical thinking skills examined in this
study are providing simple explanations, providing arguments, making decisions and
implementing, determining the source of information, and conducting evaluations. Critical
thinking skills can be seen from the scores obtained by students by answering the essay
questions given with a maximum score for each question is 5, and the minimum score for
each question is 0. The essay test contains 10 questions that must be answered by students.
Critical thinking skills tests are tested theoretically and empirically. Theoretically, the critical
thinking skills are tested through expert tests, while empirically, they are carried out with
validity tests, reliability tests, difficulty levels tests and distinguishing power tests. Based on
theoretical and empirical tests, out of 10 items, 6 were declared suitable for post-test

Next, the data were analyzed descriptively and inferentially. Before an inferential
test is performed, the data distribution normality requirements test, the variance homogeneity
test, and the correlation between bound variables are carried out. Testing the normality of
data distribution using the Kolmogrov Test and Shapiro-Wilks Test. Criteria for testing data
has a distribution of normal distribution if the resulting significance number is greater than
0.05. The normality test can be carried out with the help of the SPSS 17 for Wiindows
program. Homogeneity test of variance between groups using the Leven's test of Equality of
Error Variance. Criteria for testing data have the same variance (homogeneous) if the
significance number obtained is greater than 0.05 in other words if the sample variance is not
the same (not homogeneous). Homogeneity variance test can be done with the help of SPSS
17 for Wiindows program. Testing the correlation between dependent variables using Pearson
(Pearson's product moment). The data testing criteria are said to be not correlated if the
significance value of the analysis results shows more than 0.05. Test correlation between

dependent variables using the help of SPSS 17 for Wiindows.
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Results and Discussion
The results of the hypothesis test in this study prove that: First, there is an influence
of the Tri Hita Karana Guided Inquiry learning model on the motivation to learn science. The

results of calculation of hypothesis 1 using SPSS 17.0 for windows can be seen in Table 2.

Table 2. Hypothesis Testing

Tests of Between-Subjects Effects

Type I Sum of
Source Dependent Variable Squares df  Mean Square F Sig.
Corrected Motivasi_Belajar_ 1437.415% 1 1437.415 161.679 0.000
Model Eksperimen
Berpikir_Kritis_ 563.575° 1 563.575 85.728 0.000
Eksperimen
Intercept Motivasi_Belajar_Ekspe 336688.479 1 336688.479  37870.441 0.000
rimen
Berpikir_Kritis_ 24740.085 1 24740.085 3763.328 0.000
Eksperimen
Class Motivasi_Belajar_Ekspe 1437.415 1 1437.415 161.679  0.000
rimen
Berpikir_Kritis_ 563.575 1 563.575 85.728  0.000
Eksperimen
Error Motivasi_Belajar_Ekspe 400.074 45 8.891
rimen
Berpikir_Kritis_ 295.830 45 6.574
Eksperimen
Total Motivasi_Belajar_Ekspe 352898.000 47
rimen
Berpikir_Kritis_ 27311.000 47
Eksperimen
Corrected Motivasi_Belajar_Ekspe 1837.489 46
Total rimen
Berpikir_Kritis_ 859.404 46
Eksperimen

Based on the results of the analysis with SPSS 17.0 for windows the science learning
motivation data which is taught by the Guided Inquiry learning model based on Tri Hita
Karana and not taught by the Guided Inquiry model based on Tri Hita Karana produces an F
of 161,679 with a significance of 0,000. If the significance level is set a = 0.05, it can be
concluded that the null hypothesis (HO) is rejected, the alternative hypothesis (H1) is
accepted. So there is the influence of the Guided Inquiry learning model based on Tri Hita
Karana on the learning motivation of Natural Science class IV SDN Cluster X Bulelen
District 2019/2020 school year.
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Second, the results of the analysis show that there is an influence of the Tri Hita
Karana-based Guided Inquiry learning model on critical thinking skills. The results of the
calculation of hypothesis 2 with SPSS 17.0 for Windows. Was obtained
the results of data analysis of critical thinking skills of science taught by the Guided Inquiry
learning model based on Tri Hita Karana and not being taught the Guided Inquiry learning
model based on Tri Hita Karana produces an F of 85,728 with a significance of 0,000. If the
significance level is set a = 0.05, so it can be concluded that the null hypothesis (HO) is
rejected, the alternative hypothesis (H1) is accepted. This means that there is an influence of
the Tri Hita Karana-based Guided Inquiry learning model on the critical thinking skills of
Class IV Natural Sciences SDN Cluster X in Bulelen District in the academic year
2019/2020.

Third, the results of the analysis show that there is an influence of the Tri Hita
Karana based Guided Inquiry learning model on learning motivation and critical thinking
skills in Natural Sciences. The results of calculation of hypothesis 3 using MANOVA
(Multivariate Analysis of Variance) assisted by SPSS 17.0 for windows can be seen in Table
3.

Table 3. Multivariate Tests

Effect Value F Hypothesis df Error df Sig.

Intercept  Pillai's Trace 0.999 19521.708? 2.000 44.000 0.000
Wilks' Lambda 0.001 19521.708? 2.000 44.000 0.000
Hotelling's Trace 887.350 19521.708? 2.000 44.000 0.000
Roy's Largest Root 887.350 19521.7082 2.000 44.000 0.000

Kelas Pillai's Trace 0.836 112.193? 2.000 44.000 0.000
Wilks' Lambda 0.164 112.193? 2.000 44.000 0.000
Hotelling's Trace 5.100 112.193? 2.000 44.000 0.000
Roy's Largest Root 5.100 112.1932 2.000 44.000 0.000

Descriptive research results describe the results of the calculation of the mean,
standard deviation, range, score / maximum value, score / value, minimum. Based on the
descriptive analysis conducted there are four scores indicating that descriptively the group of
students who were taught using the Guided Inquiry learning model based on Tri Hita Karana
was higher than the group of students who were not taught the Guided Inquiry learning model
based on Tri Hita Karana.

From the results of the analysis conducted on the first hypothesis test in this study,
the coefficient F value was 161,679 with a significance of 0,000. If the significance level is
set a = 0.05, the first hypothesis is accepted, meaning that there is an influence of the Tri Hita
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Karan Guided Inquiry learning model on student motivation. Based on the second hypothesis
test in this study, the coefficient F value was 85,728 with a significance of 0,000. If the
significance level is determined a = 0.055, the second hypothesis is accepted, meaning that
there is an influence of the Tri Hita Karana-based Guided Inquiry learning model on students'
critical thinking skills. Based on the results of the third hypothesis test in this study, the value
of F Pillai's Trace, Wilks' Lambda, Hotelling Trace, Roy's Largest Root was 112,193 all of
which had a significance of 0,000 and were smaller than 0.005 (0,000 <0.05). This shows that
there is a positive influence of the Tri Hita Karana-based Guided Inquiry learning model on
students' learning motivation and critical thinking skills as evidenced by the average value of
students above KKM. In addition, with the Guided Inquiry model based on Tri Hita Karana
students are able to solve the problems given with confidence and students can express their
ideas so that students exchange ideas with their friends. Therefore, students are active in the
learning process.

The results of this study prove that the Guided Inquiry model based on Tri Hita
Karana has a positive effect on students' motivation and critical thinking skills in science. In
implementing learning in the classroom the teacher must have the ability to manage the class
well so as to create a pleasant and conducive atmosphere so that students are able to easily
understand the learning material. The teacher gives the problem to students, then students are
directed to formulate the problem from the problem, after the problem formulation there is
then the student makes a temporary answer from the formulation of the problem proposed. In
solving problems students need resources to help solve existing problems. In solving
problems given by students conducting experiments, after conducting experiments students
make conclusions from the results of experiments that have been done. Unlike the case with
learning with conventional approaches where the learning process is dominated by the
teacher. So that such learning does not provide experience to students and students will
quickly feel bored because of the low interest of students to learn.

Based on this, learning by using the Guided Inquiry learning model provides an
opportunity for students to play an active role besides the teacher providing guidance to
students, so students who think slowly are able to follow the activities being carried out.
According Suryaningsih, et al., (2016) Inquiry learning is a learning activity that maximally
involves all students' abilities to search for and investigate something (objects, people or
events) systematically in observing images, critically in giving questions, analytically so that
they can formulate themselves his discovery with confidence. The Guided Inquiry learning

model based on Tri Hita Karana can arouse student motivation. Motivation is an important
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factor in improving learning achievement. High motivation in learning will result in good
learning outcomes (Sunadi 2013). So the ability to think critically is related to the motivation
of learning possessed by someone. Motivation to learn is the overall driving force within
students that gives rise to learning activities, which ensures continuity of learning activities
and gives direction to learning activities, so that desired activities are achieved (Nugraha,
2017).

There is a direct correlation between learning motivation and critical thinking skills.
It means that the higher the student's motivation to learn, the better the learning outcomes
(Pratama, et al.2020). In order for the learning process to be effective it is necessary to
involve critical thinking skills, with learning motivation will produce good or even better
learning outcomes. According to Harson, et al. (2018) states Critical thinking is a skill gained
from the learning process to develop cognitive abilities and store information effectively.
Meanwhile, according to Sutama, 2014 students' thinking skills can be done by always asking
and questioning various phenomena that are being studied. Therefore using Tri Hita Karana-
based Guided Inquiry provides an opportunity for students to develop critical thinking skills
so that students are able to solve problems found in the learning process. The Guided Inquiry
learning model provides opportunities for students to question, search for information and
knowledge. Knowledge obtained is not the result of remembering words but able to
understand, find themselves, because by finding themselves students can understand more
deeply (Furmanti, 2019).

In addition, the strengths of the Guided Inquiry learning model that is to provide
space or learning opportunities in accordance with their learning styles and in the learning
process emphasizes the development of cognitive, affective and psychomotor aspects in a
balanced manner. (Amijaya, 2018). So that in the learning process students are able to build
their knowledge with active and fun learning. One example of active students in the learning
process is students always ask questions when discussing. Referring to the above, a success
obtained from students is determined by how able students build their knowledge and
understanding of a learning material based on experiences gained or experienced directly by
students.

Ashari Research, (2019) shows that there is an influence of learning motivation and
critical thinking skills of students who follow the Guided Inquiry learning model is higher
than students who are not taught with the Guided Inquiry learning model. There is a positive
relationship between motivation and critical thinking skills in learning science. Students who

have low learning motivation also have low critical thinking skills and vice versa. Research
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conducted by Amijaya, et al (2018) states the Guided Inquiry learning model is a learning
model that places students as learning subjects, which means that each student is encouraged
to be actively involved in learning activities. The Guided Inquiry learning model can improve
students ‘critical thinking skills, because the Guided Inquiry learning model is able to involve
all students' abilities to search for and discover phenomena systematically.

The results of research conducted by Indriyani (2019) found that the average critical
thinking skills of students who took part in learning with the Guided Inquiry model based on
Tri Hita Karana were better than students who were not taught with the Guided Inquiry
model based on Tri Hita Karana. According to Putri, (2018) The guided inquiry learning
model is a student-centered learning process that provides opportunities for students to
actively participate in finding and utilizing learning resources.

These findings have several implications, namely: (1) to develop the ability to solve
problems systematically and express the ideas they have in science learning, a Guided Inquiry
learning model based on Tri Hita Karana can be applied as an alternative learning facility. (2)
learning motivation is very important in the learning process, because with the motivation to
learn can encourage students in the learning process so that students have passion, enthusiasm
and a sense of pleasure in learning. (3) relating to learning that exercises critical thinking
skills, the application of the Guided Inquiry learning model based on Tri Hita Karanah must
pay attention to how to research, unite, make decisions, and create and apply new knowledge

to real world situations.

CONCLUSION

Based on the results of hypothesis testing and discussion, the conclusion of this study
is that there is an influence of the Guided Inquiry learning model based on Tri Hita Karana on
the learning motivation of Grade 1V students of SDN Cluster X in Buleleng District in the
academic year 2019/2020, there is the influence of the Tri Hita Karan based Guided Inquiry
learning model on skills Critical thinking of Class 1V students of Elementary School Cluster
X in Buleleng District in 2019/2020, there is an influence of Tri Hita Karan's Guided Inquiry
learning model on the motivation to learn and critical thinking skills of Science in Class IV
students of Elementary School Cluster X in Buleleng District in 2019/2020.
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