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Abstract

This study aims to analyze the improvement and profile of students' conceptual
understanding through a local wisdom-based inquiry model. This research
used mixed method with a sequential explanatory design. The population in
this study were all class 5 students from six elementary schools in Mayong
Jepara. The selection of sample of this study used simple random sampling
technique. The study has two sample of class 5 of SD Negeri 2 and SD Negeri
3 Mayong Lor with 27 student and 30 student as the sample, respectively. The
first stage is a quantitative method in the form of a true-experimental design
with a pre-test and post-test control group design type. Data collection was
used test, to know the understanding of the student on heat transfer concept.
Then completed using documentation and interview for qualitative stage. Then
for data analysis was used n-gain test and description according to Miles and
Hubermans models. Based on the conceptual understanding score shows the
average score obtained by the experimental class student was increased from
51.48 to 77.41 and the control class obtained an average increase from 52.33 to
66.00. The results of the average difference test of students’ conceptual
understanding show that the sig. (2-tailed) value generated is 0.001 < 0.05, it
indicates Hj is rejected, which means that there is a difference in conceptual
understanding between the inquiry class and the local wisdom-based inquiry
class. The profile of concept understanding on each indicator of class 5
students on the theme of heat and its transfer through the inquiry model as a
whole is included in the good category with a percentage of 79.32 and the
results of the interviews showed that students are easier to understand the
material conveyed through direct observation to the roof tile manufacturing
company.
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INTRODUCTION

Science subject is one of the compulsory

subjects included in elementary school
curriculum. Science is a process of discovery and
a way of finding out about nature systematically,
not just mastery of knowledge in the form of
facts, concepts or principles (Kemendikbud,
2013). The

elementary schools requires teachers to be as

science learning process in
creative as possible so that they can deliver
material in detail in accordance with the concept
of science learning which is not only through
lectures but also must involve active student
participation.

For that purposes, The teacher in the
learning process associates the phenomena that
occur in everyday life with the concepts being
studied. That means, student will have ability to
corelate the subject matter to experiences in the
context of their daily life. Rahmani, et al. (2016)
stated that learning will be more meaningful if
students find concepts that are learned by
themselves through the observation process.

In fact, currently, learning has only
focused on delivering material from textbooks.
Atmojo (2012) says that learning recently tends
to only prioritize the development of the
intellectual aspects of students by making books
as the main learning resource. Based on the
results of observations and interviews with class
5 teacher of SD Negeri 2 Mayong Lor, it was
stated that the science learning material includes
of heat transfer process, the process of changing
the form of an object, water cycles and dominant
substances is delivered by using lectures and
assignments methods. Active student
involvement in learning tends to be low because
learning is only teacher-centered and students
are not given the opportunity to ask questions,
so students are less motivated in learning.
Another fact is that teacher rarely invites
students to carry out experimental activities, for
example in learning material of the process of
changing the form of an object, teacher does not
guide students in making experimental designs
so that students tend to get difficulties in
understanding the material.

The results of the final examination scores
for the Science subjects in the academic year
2018/2019 showed unsatisfactory results with
many students who did not reach the Minimum
Completeness Criteria or Kriteria Ketuntasan
Minimum (KKM). This condition reflects that
students have lack of understanding in term of
the heat transfer material presented by the
teacher, as we have known based on the reality
in the field. Cognitive abilities that are trained in
the learning process include C1, C2 and C3. In
other words, the highest level of students'
cognitive abilities is C3, which means “apply”.
In the end of the learning process, students are
expected to able to answer questions that have
been studied. However, there is no learning
process that trains students' analytical skills (C4).
Student activities tend to be passive because
students only act as recipients. The learning
process does not provide opportunities for
students to find their own concepts or idea.

Passive student activity proves that the
level of student understanding of the concept of
learning material is still low. Good science
learning should use skills in learning activities,
so that students can understand the concept
from their experiences. In order to make
students that are not only fixated on textbooks
and are able to understand concepts in science,
there is a need for innovation in learning, one of
which is by using an inquiry model. According
to Winnie (2014), guided inquiry activities focus
on the core concepts and processes so as to
encourage and foster a deep understanding of
the material through observing, collecting data,
analyzing data, synthesizing data until the
conclusions are drawn. The stages in guided
inquiry will make students more active in
learning because students not only read and
listen, but also think and act to find knowledge.

One alternative to the discovery of student
knowledge which then becomes a student
concept is by linking science knowledge with
everyday life in learning process. The use of
local wisdom as teaching materials, media and
learning resources will provide more optimal
results when combined with an appropriate
learning model (Wanabuliandari et al, 2018).
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Elementary school students are still in the
development of a concrete operational stage
where students still need concrete objects to
understand a material, so this study integrated
the inquiry learning model with local wisdom.
This similar to Dewi et al. (2017), that to help
students better understand science concepts and
develop process skills, local culture or wisdom
that develops in a community or in a certain
area can be used. Jepara is one of the districts in
Central Java that has a lot of local potential
(Nafisah, & Ansori, 2019), including the roof
tile-making industry in Mayong sub-district, the
monel industry in Kalinyamat sub-district, the
brick-making industry in Welahan sub-district,
the Troso weaving industry in Pecangaan sub-
district and the carving industry which is almost
spread out throughout the district. However, it is
given that we are in an era of globalization, that
young people no longer recognize the culture in
the area where they live, so including local
wisdom in the subject matter is important to do.

The large number of local potentials in
Jepara can be utilized and integrated in the
science learning process in school. For example
most of the livelihood is making roof tiles, so
students will find out that in the process of
making roof tiles. During making process of roof
tile can explain using science concept, such as
on heat subject and how the heat can be
transferred out that it uses science principles,
especially the theme of hot and its transfer. That
mean, the process of making roof tile can be
used on the learning resources during learning
process. Science learning based on local wisdom
leads students to observe or make direct and in-
depth observations in the environment where
they live (Khusniati, 2014). Alimah (2019) also
states that local wisdom has the potential to be
an innovative learning source so that students
will be easy to understand learning material.

The inquiry model based on local wisdom
is an alternative to overcome the problem of
students' low conceptual understanding. Similar
research conducted by Hariyadi et al., 2016;
Pramadi et al.,, 2013; Lathifah & Wilujeng,
2016; Simsek & Kabapinar, 2010. Students'
understanding of the concepts taught by

environment-based inquiry shows that the
concepts obtained are stronger in students'
memories. Learning activities using an inquiry
model based on local wisdom are not only in the
form of transfer of knowledge from teachers to
students, but students are also conditioned to be
actively involved in learning activities. Science
learning has been focused on activities carried
out by applying certain material concepts with
the inquiry model, so that students' low mastery
of concepts can be improved (Anam et al.,
2019).

Based on previous studies, researcher saw
that the study was carried out by using only
wisdom or

the

fundamental differences were the indicators of

inquiry variables, only local

conceptual understanding and most
each variable. The research method also has
differences with previous research, namely using
experimental design research. So that, this study
was really different to previous ones.

The research questions of this study
include; a) Can the inquiry model based on local
wisdom improve students' conceptual
understanding? b) How is the difference in
concept understanding among classes with
different treatments? and c) What is the profile
of conceptual understanding before and after
treatment by using a local wisdom-based inquiry
model?

Finally, this study aims to analyze the
improvement and profile of students' conceptual
understanding through a local wisdom-based

inquiry model.
METHOD
The research method used by this study

Mixed Methods with a sequential
explanatory design. The first stage of research

was

used quantitative methods and in the second
stage was qualitative methods. The procedure
for this research is as follows:

1. Selecting the class as the sample in the
school where the local wisdom-based
inquiry model is implemented.

2. Prepare learning tools.

3. Doing test questions in other classes using
the tests that have been made.
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4. Conducting discussions and debriefing
teachers related to the implementation of
inquiry model based on local wisdom

5. Giving a pre-test using a concept
understanding test which aims to determine
the students' initial abilities.

6. Applying the local wisdom-based inquiry
learning model for the experimental class
and the inquiry model for the control class.

7. Providing post-test after learning.

Analyzing data from the post-test results.

9. Conducting interviews with several
students with high, medium and Ilow
category understanding of the concept of
students to reveal more about the profiles of
students' understanding in the concept of
heat and its transfer.

10. Developing research results and drawing
conclusions.

The samples in this study were 27

students of class 5 in SD Negeri 2 Mayonglor
and SD Negeri 3 Mayonglor with a total of 30
students. The first stage is a quantitative method

®

in the form of a true-experimental design with a
pre-test post-test control group design type. The
instrument used was in the form of a test for
understanding the concept of heat and its
transfer which consisted of 10 questions that
contained aspects of concept understanding,
such as exemplifying, classifying, summarizing
and attracting inferences. The second stage is a
qualitative method to get depth information for
support quantitative data. The tsample
technique was used purposive sampling, which
is have three subject type was obtained. The
instruments were used documentation and
interview sheet.

The independent variable in this study is
an inquiry model based on local wisdom which
can be seen from student learning in class 5 on
the theme of heat and its transfer. The
dependent variable in this study is students'
understanding of the concept. The research
design is shown in Table 1.

Table 1. True-Experimental design

Group Pre-test Treatment Post-test
E O, X 0O,
K O; Y (ON

Based on Table 1, it can be seen that the
two groups were given a pre-test to find out the

initial state of the difference between the
experimental group (E) and the control group
(K). After the pre-test, it was known that the two
groups on the same condition, so the
experimental class was treated by using an
inquiry model based on local wisdom on the
theme of heat and its transfer (X), while the
control class only used the inquiry model
treatment on the theme of heat and its transfer
).

To find out the amount of improvement
in students' understanding of concepts before
being given treatment and after receiving
treatment using an inquiry model based on local
wisdom, it was analyzed by using a normalized
gain test (gain score), which is indicated by the
difference in scores between the pre-test and
post-test.

The average difference test used the
independent sample t-test to compare students'
conceptual understanding of the experimental
class and the control class. The hypothesis
testing is as follows:

Hy: py =y (There is no difference in

conceptual understanding
between the inquiry class and
the local wisdom-based inquiry
class)

(there are differences in
conceptual understanding
between the inquiry class and
the local wisdom-based inquiry
class)

Qualitative data analysis in this study

used the Miles & Huberman model. Qualitative
data
collection process and after completing data
collection within a certain period. For data
this study used data
collection, data reduction, data display and

Hy:py # 1y

data analysis took place during the

collection technique,
conclusion drawing/verification.
RESULTS AND DISCUSSION

This study found that in the inquiry class,
the pre-test score which was initially 52.33,
increased in the post-test to 66.00 with N-gain
value of 0.28 in the low category. In the inquiry
class based on local wisdom, it was obtained a
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pre-test value of 51.48 and in the post-test, it
increased to 77.41 with N-gain of 0.56 as
belonged to the moderate category. To find out
more about the increase in the value of
understanding the concept of an inquiry class
and an inquiry class based on local wisdom, it
can be reviewed in Figure 1.

90 1

77.41

Othe control class

Bthe experimental
class

The meanvalue

the pre-test the post-test

Figure 1. Improved Concept Understanding

The result of the mean value of the pre-
test on understanding of the concept in the
inquiry model based on local wisdom was 51.48
with 7 out of 27 students completing the test.
Students' understanding of the concept at the
pre-test was still low because students had never
received questions related to local wisdom in
term of the theme of heat and its transfer that
were related to the roof tiles manufacturing
process the local
environment, so that most students do not be

occurred in student's
able to answer the questions. Learning process
in the class is still monotonous and passive. This
can be seen from student activities during the
learning process, students only listen to the
teacher, students are passive when the teacher
gives questions, students tend to be passive when
discussing, and there are students who take
notes if only instructed by the teacher. Lack of
learning activities has an impact on low student
learning outcomes. Yoanita & Akhlis (2015)
state that the low achievement of student in
learning outcomes is due to the lack of students
in understanding a concept of the material being
studied. Therefore, it is important for a teacher
to  carry learning by
involvingstudents so  that
understand more a concept of material conveyed

out actively

students can

by the teacher.

After learning with the inquiry model
based on local wisdom, where students were
invited to make direct observations to the place
where roof tiles were made, the results of the
conceptual understanding score showed that the
mean value of concept understanding was 51.48,
increasing to 77.41. The number of students who
completed the KKM was 22 out of 27 students
and reached 81.48% classical completeness.
There was an increase in the post-test results
where questions related to local wisdom could
be answered correctly by students. This is
supported by the results of students' post-tests
and the results of interviews with students where
students better understand the material by
observing directly to the place where the roof
tiles are made. This is in line with the research
by Ayu et al. (2017) which states that learning
carried out by linking material with learning
models containing local wisdom can improve
student learning outcomes.

Furthermore, the percentage results of
each indicator of concept understanding are
calculated as in Figure 2.
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Figure 2. Percentage of Concept Understanding
for each indicator

Based on Figure 2, it can be seen that the
percentage results of each indicator of
understanding the concept of the experimental
class are higher than the control class. The
percentage of each indicator class of inquiry
based on local characteristics is as follows; the
result of exemplifying indicator is 87.03%, the
classifying indicator is 70.37%, the summarizing
indicator is 76.54% and attracting inferences
indicator is 83.33. %. The overall percentage
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reaches 79.32 which are in the good category.
The results of the post-test show that the highest
percentage of indicators is in the indicator of
giving example, this is because students are
invited to explore their own knowledge by
making the
manufacturing so that students understand the

observations  to roof tiles
material easily and are able to provide examples
of heat and

indicator is the indicator of classification. This is

its transfer. While the lowest

because in the indicator of classification, there
are several questions that belong to the difficult
category. From the results of the interviews,
some students were able to provide the right
reasons for their answers, but there were still
some that were not quite right, and were unable
to classify other examples related to local

wisdom.
Based on the results of the mean
difference test for students' conceptual

understanding, it is known that the sig. (2-tailed)
value generated is 0.001 <0.05, so H, is rejected,
which means that there is a difference in
understanding the concept of the inquiry class
and the local wisdom-based inquiry class. The
mean score for the inquiry class was 66 and the
inquiry class based on local wisdom was 77.41.
The mean value of local wisdom-based inquiry
class is higher than the mean value of inquiry
class, so it can be said that there are differences
in understanding the concept of the inquiry class
and the local wisdom-based inquiry class.
Learning by applying an inquiry model
based on local wisdom is related to Piaget's
theory of cognitive development, this stage can
be seen from student activities carried out in
accordance with the stages of the learning model
which emphasizes students to take an active role
in learning by finding and constructing their
own knowledge. This is supported by the results
of student observations where students actively
ask the roof tile maker so as to encourage
students to find new concepts and ideas and dare
to express their opinions in front of the class.
According to Ausubel's learning theory, the
inquiry model based on local wisdom helps
students to find and form concepts from the
observed results so that the learning carried out

by students becomes more meaningful where the
new material obtained does not disappear
immediately after being obtained but is
understood and easier to remember. In line with
the finding of Rukmana & Alimah (2019), that
the learning experiences obtained by students at
each stage of the LKPD (Student Worksheets)
with a learning model that involves real life
events will make it easier for students to find
information and make it easier for students to
remember and interpret it.

The way of learning discovery intended
by this study is that
experiments and observations to find the science

students conduct
concept being studied. Students in groups carry
out experimental and observation activities
according to the instructions contained in the
LKPD. The questions contained in the LKPD
require students to find concepts from the
material being studied. This is supported by
students' that
students like to work with their groups because

statements from interviews
they train students to help each other so that
they are diligent and enthusiastic in working on
LKPD. Therefore, students easily understand
the concept of heat and its transfer from the roof
tiles manufacturing process. Learning with a
sociocultural inquiry model orientates learning
activities to find concepts from the surrounding
environment so that students not only learn
material through books or teacher explanations
in class but students make direct observations so
they can understand the concept of science well
(Nugraha et al., 2019).

According to Febriani et al. (2020), local
wisdom learning strategies that utilize the
environment as a necessity are very important to
be maintained, developed, and preserved as
learning targets, learning resources and
application. In accordance with Bruner's theory,
the learning model of inquiry model based on
local wisdom can be seen from learning to
This model

makes the environment as a learning resource.

interact with the environment.

The use of the learning environment makes
students free to learn through direct observation,
discussing with the group then recording the
observations and explaining them in front of the
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class. Because doing abstract science learning
activities will make it difficult for students to
understand the concepts conveyed (Barak &
Dori, 2011). Based on interviews with students,
it shows that students are enthusiastic and
attractive in learning by directly observing the
concept of heat and its transfer which is
associated in the process of making roof tiles.
Qualitatively, it can be explained that the
profile of the conceptual understanding of class 5
students based on the results of the interview.
The following is a description of concept
understanding in the experimental class:

1. Subject S-24 (students with high category
concept understanding test scores)
S-24 is a student whose conceptual

understanding test score is in the high category.
The interview was conducted as confirmation of
the post-test results. S-24 students can solve all
the questions given well. Before learning the
inquiry model based on local wisdom, there
were several questions whose answers were not
quite right. This happened because the questions
were deemed difficult and students had never
received questions related to local wisdom,
namely the learning material of heat and its
transfer in the roof tile making process.

The following is an excerpt from an
interview with a student who scored a high
category understanding of the concept:

P : "Do you understand this
term?"

S :“YesMa’am...”

P : “Have you ever found a
question like this?”

S :“Not yet mom, just now”

P : “How can you answer this
question?”

S “At first, I couldn't, ma'am!

but after visiting the roof tile
factory and it was explained by
teacher, I understood”

In the indicator of giving example,
students in the high category were able to find
specific examples or a clearer understanding of a
concept through observation to the roof tile
manufacturing company. In the indicator of
summarizing, students are also able to restate
the results in general in the form of simple
in the indicator of

sentences. In addition,

classifying, students are able to categorize, group
or compare based on the concept of a material.
Students' understanding of classifying is trained
by giving concrete examples in the roof tile-
making place based on the type of heat transfer.
While the indicator of attracting inference, high
category students are able to conclude the results
of the observations after direct observation to the
place where the roof tiles are made.

2. Subject S-08 (students with moderate
category concept understanding test scores).
S-08 is a student whose conceptual

understanding test score is in the medium
category. Students with moderate conceptual
understanding scores can solve all the questions
given, but there are answers that are still not
quite right. In the indicator of giving example,
students in the medium category were able to
of heat
appropriately. In the indicator of classifying,

give examples and its transfer
students were able to provide the right reasons
for the answer, but there were still some that
were not quite right, and were not able to
classify other examples related to local wisdom.
The following is an excerpt from an
interview with a student with the moderate
category concept understanding test score:

P : "Look at question number 5, do
you understand that?"

S:“Yes, Ma’am...”

P : "So, please try to mention heat
and its transfer?"

S : “Conduction, convection and
radiation, ma’am"

P : "Now, what is conduction?"

S "Heat transfer without the
transfer of particulate matter"

P : "Please, try to give an example?"

S: "The spoon we are holding is

burned. Later, our hands will
also feel hot, ma'am"

P: "Now, tell me an example of
conduction that occurs in the
process of making roof tiles."

S : "Hemmmmm ... forgot ma'am."

In the indicator of summarizing, students

are able to restate the results of observations that
have been done correctly, but there are still some
who are still confused in summarizing the results
of the observations. In the indicator of attracting
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inference, students are able to determine theright
conclusions according to the questions given.

3. Subject S-02 (students with low category
concept understanding test scores)
S-02 is a student whose

understanding test score is in the low category.
Students with a score understanding of the
concept below the average can solve all the

concept

number of questions, but many of their answers
are not correct, because most of the questions
are found difficult. Thus, students cannot answer
the question correctly but are forced to fill it with
the indicators of
exemplifying and classifying, students are not

hesitant answers. In
able to name examples or classify heat transfer
that occurs in the process of making roof tiles.
This happens because students do not really
understand the concept of heat and its transfer,
one of the factors is that students are not familiar
with learning that integrates with local wisdom.
Besides that students also do not
understand how the process of making roof tiles

really

is because they rarely see the process of making
roof tiles or may be their parents do not have
their own roof tile making production. This can
be seen from the following interview excerpt:

P :“ Look at question number 1,
what is the biggest source of
heat energy in the roof tiles’
combustion process?”

S : “hemmm..., is that sun?..”

P : “You know, what fuel do you
usually use to burn roof tiles?”

S : ”I don’t know, ma’am”

P : “Have you never seen the
process of burning roof tile?”
S : “No ma'am ... hardly, I just

usually passing by the location
of making”
P : “Don't your parents have their
own tile production?”
S: “No, ma’am”
The interview above proves that the work
students affects

conceptual understanding,

and environment around
students'

whose parents do not work in roof tiles or do not

students

have their own roof tile production, do not
understand the concept of heat and its transfer
which is associated with the roof tile making
when answering questions,

process. Hence,

students tend to be confused and cannot answer
correctly.

In the indicator of giving example, it gets
a percentage of 87.03% and is in the very good
category. In the indicator of giving example, it
obtained the highest percentage. The students
have been able to give specific examples or a
clearer picture of a concept of heat transfer
through observation to the place where roof tiles
are made. After learning about heat and its
transfer, students were able to answer the test
correctly, namely the questions about describing

the form of fuel sources in roof tiles’
combustion. This is in line with research by
Kurniawan  (2013), that direct student

involvement in learning then students also
actively ask questions will make it easier for
students to understand the concepts given
because students receive material by observing
directly, so the learning material that has been
delivered by the teacher will be easy for students
to remember and also hard to forget.

In the indicator of classification, it shows
the percentage of 70.37%, meaning that in the
good category. In this indicator, students are
able to categorize or classify the data presented
in the form of a table of types of heat transfer.
Students are asked to classify the types of heat
transfer, namely conduction, convection and
radiation along with each example. This
indicator gets the lowest percentage because
some students in the low category still find it
difficult to classify the types of heat transfer in
the roof tile making process. Students do not
understand how the roof tile making process is
because some students are still busy and playing
alone and they also rarely see the roof tile
making process because factor of parents who do
not have their own roof tile-making production.

In the indicator of summarizing, the
percentage of 76.54% is found in the very good
category. In this indicator, students are able to
restate the results in general in the form of
simple sentences, restate the concept of heat, the
origin of the energy source of an object and
restate the convection of heat transfer incident.
After making observations at the place where the
roof tiles are made, students are asked to work
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on the LKPD in groups. Thus, by making
observations and completing LKPD, it will help
students remember the concept of heat transfer
in making roof tiles so that students can answer
questions correctly.

The concept
understanding is the indicator of attracting

last  indicator  of
inference. The inference aspect is observed by
using the concepts that have been studied and
relating them to the research results to obtain
This indicator obtained a
percentage of 83.33%. High category students

conclusions.

have been able to conclude the results of
observations after direct observation to the roof
tile manufacturing company. This is in line with
Simsek & Kabapinar (2010) which states that in
the activity of attracting inference, students are
required to obtain concepts from the results of
observations made and relate them to material
concepts that have been studied and can be
obtained through various learning sources.

Understanding of the concept which
includes the aspects of exemplifying, classifying,
summarizing and attracting inference through
the application of learning with an inquiry
model based on local wisdom has increased.
This is supported by the statement of Mavuru &
Umesh (2017), that conducted research by using
local wisdom with an inquiry model and found
that a learning model that is integrated with
local wisdom will create meaningful learning
situations so that students' ability to analyze can
develop and make students understand and
master the materials being learned.

CONCLUSION

Inquiry model based on local wisdom can
improve students' conceptual understanding on
the theme of heat and its transfer. The results of
the difference test for students'
conceptual understanding stated that there were
differences in conceptual understanding between

average

the inquiry class and the local wisdom-based
inquiry class. The profile of students' conceptual
understanding in the aspects of exemplifying,
classifying,
inferences is included in the good category.

summarizing and  attracting

Most students are able to provide specific
examples or clearer understanding of the
concept of heat transfer through observation to
the roof tile manufacturing company. Students
are also able to classify the types of heat transfer,
namely conduction, convection and radiation
and their respective examples. There are still
some difficulty

understanding the material because students are

students who have
busy and playing alone or because their parents
who do not have their own roof tile production.
In the indicators of summarizing and attracting
inferences, students are able to summarize and
conclude the results of their observations after
conducting direct observation at the roof tile
manufacturing company. Inquiry learning based
on local wisdom makes it easier for students to
understand the material conveyed through direct
observation to the place where roof tiles are
made..
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