Journal of Education and Learning (EdulLearn)
Vol.12, No.3, August 2018, pp. 392~398
ISSN: 2089-9823 DOI: 10.11591/edulearn.v12i3.6981 a 392

Development of Learning Device based Ethnoscience for Heat
Material in Kabupaten Tegal

Susilawati, Nizar Setiawan, Nur Khoiri
Department of Education Physics, Universitas PGRI Semarang, JI Sidodadi Timur No. 24 Semarang, Indonesia

Article Info ABSTRACT

Article history: The purpose of this research is produce learning set equipment on heat
. material of ethnoscience based in Tegal district, The results showed that the

Received Aug 8, 2017 feasibility of syllabus-based ethnoscience include into the category is very

Revised Jan 10, 2018 good because it has a percentage of 96,43%. The feasibility learning device

Accepted Feb 14, 2018 of an ethnoscience-based into a very good category because it has a

percentage of 91,37%. Ethnoscience-based learning tool able to improve

student learning outcomes from the average value of 42,82 to 80,06 and the
Keywords: gains value 0,65. While the questionnaire of student’s learning interest after
the application of physics learning device on ethnoscience based heat

Ethnoscience material in Kabupaten tegal get the average value 3,01 with the high criteria.

Heat material
Learning set of phisics

Copyright © 2018 Institute of Advanced Engineering and Science.
All rights reserved.

Corresponding Author:

Susilawati,

Departement of Education Physics,

Universitas PGRI Semarang,

JI Sidodadi Timur No. 24 Semarang, Indonesia.
Email: susilawati.physics@gmail.com

1. INTRODUCTION

The Etnoscience is the activity of transforming between authentic science and scientific science. The
original science knowledge consists of all the pertinent knowledge about the facts of society [1]. That
knowledge comes from hereditary beliefs [2-5]. Central Java people when using traditional herbal medicine
for the disease in the form of powder and herb extract of traditional plants. Society has applied original
science knowledge about medicine, isolation and extraction of bioactive compounds of natural materials. But
the original science is in established scientific science. Similarly, local wisdom in the Pegirikan Tegal area.
The livelihood of some people in Pegirikan Village as a blacksmith.

Blacksmiths in the village Pegirikan mostly making kitchen tools and farming tools, is currently
planting season so being a lot of reservations. The process of making hoes in Pegirikan Village is still using
traditional tools. One of them is a furnace used for the heating process of iron before it is formed and during
gilding. Knowledge and skills about making hoes both in the process of cutting the material until finishing
obtained from generation to generation [6-10]. One form of local wisdom that can be applied in the learning
of physics is the process of making hoes in the blacksmith industry, especially in the process of burning or
heating iron [11].

In the process of iron heating in Pegirikan Tegal after the process of formation and cutting, iron is
heated approximately five to ten minutes after iron red whitish. After that, the iron is forged by beating then
The Ampel Mount that is useful to make the hoe is not easily broken when used. After installation of the next
Ampel Mount of the gilding process, the gilding process is useful for sharpening the hoe by being burned and
then inserted into the water.

The process of forming to the completion of the finishing process in the process of heating and
gilding is what can be used in physics learning [12, 13]. On the subject of heat, there are sub subject of heat
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transfer. The heat transfer consists of heat transfer by conduction, convection, and radiation. The variable
contained in heat transfer is temperature, heat will move from high temperature to lower temperature.

Physics can be considered important to be taught as a separate subject with some consideration [14].
First provide the provision of knowledge to learners, physics is intended as a vehicle to foster thinking skills
that are useful for solving problems in everyday life. Secondly, the subjects of physics need to be taught for a
more specific purpose of equipping learners of knowledge, understanding and the number of abilities
required to enter higher education and to develop science and technology. Therefore physics is closely related
to the diversity of local wisdom.

The 2013 curriculum emphasizes the importance of character building in schools, especially in
primary education. The competency standards of graduates formulated in the 2013 curriculum in general
related to behavioral attitudes are a person of faith, noble character, confidence, and responsible in interacting
effectively with the social environment, the natural environment, and the world and its civilization [15].
The competence should be formed in the learners when participating in teaching and learning activities in
school as a learning effect as well as the effect of accompaniment or nurturant effect [16, 17].

Physics learning should be able to help the character develop in the learners themselves.
However, in the execution of the delivery of physics lessons there are still shortcomings. The shortcomings in
question, among others, most teachers only emphasize the ability of memory to know the ability of
participants. Learning that is still based on rote theory and not based on experience [18]. This makes the
learners difficult to improve learning outcomes cognitively, affectively and psychomotor. When viewed from
the side of cognitive, learning by memorizing methods to make learners can only imitate and tend not to
maximize the ability to analyze, in terms of affective learning using the method of memorization impact on
learners who are less brave in expressing his opinion. In addition psychomotor learners become less creative
in facing and finding solutions of a problem.

An ethnosocial based or attuned learning course will succeed if the teacher understands the insights
of ethnosciences itself [19]. Weak understanding of ethnosciences can have an effect on concern for local
cultural plurality. Meanwhile, the obstacles that arise when teachers do science learning and ethnosciences
approach is the teacher has lack of skills, consequently learners have not maximized learning that appreciates
the diversity of local culture and local wisdom [20].

The existence of instructional tools is important for teachers, because the tool is a learning scenario
that will be implemented in the classroom during the lesson [21]. Learning tools serve as guidance for
teachers in conducting learning in the classroom, in collaboration, or in the field for every basic competence.
Therefore, teachers should be able to make learning tools worthy of use. The learning tools based on
ethnosciences include excellent criteria and deserve to be used as learning tools and improve learners'
learning outcomes.

Based on the explanation that has been presented, the researcher intends to develop the physics
learning device on ethnoscience based heat material in Kabupaten Tegal. The purpose of this research is to
develop physics learning device on ethnoscience based heat material in Kabupaten Tegal and to know the
interest of student learning after application of physics learning device on ethnoscience based heat material in
Kabupaten Tegal.

2. RESEARCH METHOD

The method use is Research and development. The location of this research was conducted in SMA
Negeri 1 Pangkah. Address at Kalikangkung Village, Pangkah District, Kabupaten Tegal. This study was
conducted in the academic year 2016/2017 even semester. Population in this research is all student of grade
X SMA N 1 Pangkah academic year 2016/2017. The sampling technique is done by using purposive
sampling. Purposive sampling is a technique of determining the sample with certain considerations.
This sample is more suitable for qualitative research, or research that does not require generalization.
The samples this study use amounted 33 students who are in grade X-A. Data collection in this study used
observation, documentation, questionnaires and interviews [22]. Data analysis in this study include validation
analysis of heat material, validation analysis of feasibility of learning tools and questionnaire analysis of
student learning interest.

3. RESULTS AND ANALYSIS

The ethnoscience based learning tool on heat material in Kabupaten Tegal is a learning device that
contains ethnosciences. Assessment of learning device validation was assessed by two experts ie heat experts
and learning device experts. Validation of this product is Suprapto, S.Pd., as the subject of physics teacher at
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SMAN 1 Pangkah. The percentage of teaching device product by experts can be seen in Table 1, Table 2, and
Table 3.

Tabel 1. Result of sillabus validation

No. Aspect Scor Max Recommendation Category
1 Content 25 28 89.29 very good
2 Languange 4 4 100 very good
3 Time 4 4 100 very good

Total 33 36 96.43 very good

Scores obtained validator results can be said very well. In the feasibility questionnaire each syllabus
score of each aspect is from the aspect of the content to be presented obtained 25 from a maximum score of
28, the language aspect obtained 4 of the maximum score of 4, and the time allocation aspect obtained 4 of
the maximum score 4.

Table 2 Results of the Lesson Plan Feasibility Questionnaire

No.  Aspect Scor Max Recommendation (%) Category
1 Lesson plan component 28 28 100 very good
2 Link component 24 28 85.71 very good
3 Eligibility of learning activities 12 12 100 very good
4 Selection of teaching materials 3 4 75.00 very good
5 Selection of media 7 8 87.50 very good
6 Selection of learning resources 8 8 100 very good

Total 8 88 91.37 very good

The feasibility questionnaire of lesson plan score of each aspect is for the component of the lesson
plan obtained score 28 from the maximum score 28, the aspect of the interrelationship between the
components of the learning implementation plan obtained score 24 from the maximum score 28,
the eligibility aspects of the learning activities obtained Score 12 of the maximum score of 12, the selection
of teaching materials obtained a score of 3 from a maximum score of 4, the media selection aspect obtained a
score of 7 from a maximum score of 8, and aspects of selection of learning resources to get a score of 8 from
a maximum score of 8.

Table 3 Results of Material Feasibility Questionnaire

No.  Aspect Scor Max  Recommendation (%) Category
1 Quality of content 8 8 100 very good
2 Quality of presentation method 16 20 80 very good
3 Language usage 8 8 100 very good
4 Use of illustrations 4 4 100 very good
5 Quality and completeness of supporting languages 4 4 100 very good
6 Quality of teaching materials physics 7 8 87.5 very good
7 Relevancy and credibility of the source book 4 4 100 very good

Total 51 56 95.36 very good

In the feasibility questionnaire of each teaching material score of each aspect is from the aspect of
the quality of the contents obtained 8 of the maximum score of 8, quality aspects of research methods
obtained 16 of the maximum score 20, the use of language aspects obtained 8 of the maximum score 8,
the use of illustration aspect obtained 4 Of the maximum score of 4, quality aspects and completeness of the
supporting language obtained 4 of the maximum score 4, the quality aspects of teaching materials physics
obtained 7 of the maximum score 8, and the relevance and credibility of the book source 4 of the
maximum score 4.

Based on Table 1, Table 2, and Table 3 it can be seen that the validation result from the expert got
the average percentage of Sillabus 96.43 percent, the feasibility of lesson plan 91.37%, and 95.36% of the
learning material is categorized as excellent product. In addition to validators to assess this learning tool is
also assessed by Sigit Ristanto, M.Sc., as a material expert. The results of the assessment percentage of
material expert validation can be seen in Table 4.
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Table 4 Results of Expert Assessment of Material Expert Validation

No.  Aspect Scor Max Recommendation (%) Category
1 Quality of material 21 24 87.5 very good
2 Presentation of material learning 12 16 75 good
3 Quality of technique 15 16 93.75 very good
4 Quality of interaction 16 20 80 very good
5 Presentation of visual media 4 4 100 very good

Total 68 80 87.5 very good

Scores obtained from the validator results can be said very well. In the questionnaire validation of
the material experts each score of each aspect is from the aspect of material quality 21 of the maximal score
24, the presentation aspects of learning materials 12 of the maximum score 16, the quality engineering
aspects 15 of the maximum score 16, the interaction quality aspect 16 of the maximum score 20,
Visual media presentation aspect 4 of maximum score 4. Based on Table 4, it can be seen that the validation
by the material expert is average percentage of expert material valuation of 87.5 percent and categorized very
well. The product validation is performed after the design of the ethnosciences based learning device in
Kabupaten Tegal for SMA approved by the supervising lecturer to be validated by the expert.

The next step after the validation and revision process is a trial. Physics learning device on
ethnosciences based heat material in Kabupaten Tegal is tested to learners. Validation of products in the form
of teaching materials by students of grade XA SMA N 1 Pangkah consisting of 33 students. The score of the
results of the questionnaire by the students can be seen in Table 5.

Table 5 Results of Student Learning Interest Questionnaire

No.  Statement Average Category
1 Fun learning modules 3.21 always
2 Fun learning 2.85 often
3 Physics material 3.18 always
4 Ethnosciences module 2.67 often
5 Examples in everyday life 3.09 always
6 Enthusiastic in reading modules 2.85 often
7 Questions | have not understood 2.79 often
8 Listen to a question 3.39 always
9 Grow students interest in learning 2.76 often
10 Insights on new information about heat 3.21 always

The initial phase of the study is a preliminary study which includes literature study and interview.
After the draft learning device is completed then the researcher conducts guidance with the supervisor to ask
other things less before implementing the expert validation. This expert's validation consists of validation of
the feasibility of learning tools and material experts. Feasibility experts consist of a physics teacher is
Suprapto, S.Pd while the material expert consists of a lecturer namely Sigit Ristanto, M.Sc. Percentage of
Silabus eligibility to be tested is 96.43% and categorized very good. Because the syllabus based
ethnosciences get percentage of each aspect that is on content aspect to be studied 82.29%, aspect of
language 100%, aspect of time allocation 100%.

The lack of perfect syllabus is the depth and breadth of the material. The validation result of the
feasibility of the lesson plans by experts is obtained by percentage of 91.37% and categorized very well.
Because the percentage of each aspect is the aspect of lesson plan 100% component, the aspect of
interrelationship between component of lesson plan 85.71%, 100% learning feasibility aspect, material
resource selection aspect 87.5%, media selection aspect 75%, and selection aspect of learning resource 100%.
Percentage of ethnosciences based resource to be tested is 95.36%. In detail the feasibility of teaching
materials on the aspect of quality content 100%, quality aspects of presentation method 87.5%, language
usage aspect 100%, illustration usage aspect 100%, quality aspect and 100% language support 100%,
physical quality of teaching materials 80% and the relevance and relative aspects of the source book.
Factors affecting the magnitude of the value of the feasibility is not optimal based on the assessment of the
expert is less precise in the quality of the method of serving one of them on the placement of images and text.

According to expert learning validators, learning tools on ethnoscience based heat material in
Kabupaten Tegal have advantages that have linked the material with daily life, the aspects contained in the
learning tool on ethnosciences heat materials in Kabupaten Tegal is complete and the teaching materials
Interactive. According to the experiment validator, the lack of learning tools on ethnosciences based heat
material in Kabupaten Tegal is less interesting material packaging, the allocation of time is too long while the
physics learning time in school is only three hours of lessons per week or just 135 minutes in a week, and the
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lack of sheets Practicum in lesson plan contained in learning tools on ethnosciences based heat material in
Kabupaten Tegal.

Based on these shortcomings, the validator provides suggestions to make the packaging of teaching
materials more interesting, the allocation of time adjusted with the hours of physics learning contained in the
school, and more plus the study of ethnosciences. The result of validation of the material content of the
material expert is 87.5% on the content quality aspect, the presentation aspect is 75%, the quality of the
technique is 93.75%, the interaction quality is 80%, and the presentation aspect is 100%. Validation of
assessment sheet of all assessment indicators is 87.5% with very good category. Because the material
contained in the class X physics teaching materials for ethnosciences based heat subjects in Kabupaten Tegal
has the advantage of having linked the theory with the facts that exist in the community.

Based on the material inadequacies found in the class X physics teaching materials for ethnoscience
based heat, subjects in Kabupaten Tegal is the lack of illustrative drawings to clarify the matter about heat
transfer, the factual lack of numbers in sample 2, and no explanation of the process of making a hoe. So from
the above deficiencies, the validator suggested to be corrected before doing the test in SMA N 1 Pangkah by
adding illustration to the material of heat transfer, adding explanation to the illustration contained in the
teaching materials, fixing example 2 with more factual number, and add an explanation of the hoe making
process at the beginning of the instructional material page.

Range of percentages and qualitative data criteria, 76% -100% percentage is included in the criteria
very well. So it can be concluded that the percentage of feasibility of learning tools both comes from syllabus
expert, lesson plan, teaching materials, and material experts based on the results of research development of
ethnoscience based learning tool on heat material in Kabupaten Tegal this study included in very good
criteria or very worth to be tested. Limited trials of research on development of learning devices based on
ethnosciences in heat material in Kabupaten Tegal conducted in class X-A SMA N 1 Pangkah as research
subjects. In the first step of the test, the study provided a pretest. This pretest aims to determine the initial
state of the learner before using an ethnoscience based learning tool on heat material in Kabupaten Tegal in
learning activities. Then learners are conditioned form a discussion group and share the physicsbased
learning module of ethnosciences in Kabupaten Tegal for the subject of heat to the learners. The researcher's
subject in learning. The material in this research is heat material. Learners discuss with the group to discuss
the issues on the group discussion sheet. After discuss problems to get a solution, learners forward to present
the results of the discussion.

The second meeting of students to carry out practicum activities to determine the heat of iron fault
type. During the implementation of practical activities students can work group well. This is accordance with
the observer observation of the activities of learners in carrying out learning activities. The third meeting of
learners review the material that has been studied, and ending with the researcher giving posttest. From the
pretest and posttest values, the researcher can know the unrealized gain. After the posttest answer sheets were
collected, the researcher provided several physics modules based on ethnosciences in Kabupaten Tegal for
high school class X as a support for learning. The researcher gave a questionnaire of student's interest in
learning to the subject of the researcher to give feedback about the interest of learning after using
ethnoscience based physics module in Kabupaten Tegal for Grade X SMA. The average pretest result of the
study subjects was 42.82 while the mean posttest of the subjects of this study was 80.06. Based on gain test
analysis, the difference of pretest and posttest score shows improvement of learning result which is included
in medium category because gain value obtained is 0.65. The value is categorized as being or not
quite distant.

The results of this study support the results of several studies that have been done previously that is
related to using learning-based ethnosains. There is an increase in learning outcomes between students in
learning with ethnosciences approach [23,24]. This is science learning using ethnoscience approach,
students are more interested and enthusiastic about learning because students feel the science learning
approaches ethnosains more fun compared with conventional learning. Furthermore, students' ability in
learning is influenced by the speed and accuracy of individual thinking, the ability to analyze concepts will
train students to think [25].

Based on student questionnaires, ethnoscience based physics teaching materials in Kabupaten Tegal
for high school grade X-A developed heat subject matter can attract students' learning interest to study it.
This is seen from the first impression see developed teaching materials. Students are enthusiastic, this is also
seen from the acquisition of percentage from student questionnaire that is ethics based physics teaching
materials in Kabupaten Tegal for senior high school grade X developed on very good criteria and seen from
increasing student learning outcomes. If the lesson learned is not in accordance with the interests of students,
students will not learn well. If learning without interest, students will be lazy and will not get satisfaction in
following the learning.
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4.  CONCLUSION

Based on the formulation of the problem, the development of learning tools, limited testing,
data analysis and discussion of the problem. It can be concluded that the development of ethnosciences based
learning devices on heat materials in Kabupaten Tegal has been developed successfully. Learning tools in the
form of syllabus, lesson study, and teaching materials including the criteria so well worthy to use. Based on
the questionnaire of student's interest in learning after the application of physics learning device on
ethnoscience based heat material in Kabupaten Tegal get a total of 3.01 with the criteria always read.
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