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Abstract

This study aims to produce worksheets using an ethnomatematic based CTL approach on
SLETV material that is valid and practical. This type of research and development is R&D.
The ADDIE development model consists of: analyze, design, development, implementa-
tion, evaluation. However, this research is limited to the implementation stage for individ-
ual trials (one to one) and small group trials. The results of this study were obtained from
the aspects of validity and practicality. a) the validity aspect is obtained based on 3 valida-
tors with assessment aspects based on content, construct, and language with the first val-
idator score of 84.61% in the "valid" category then the second validator is 92.30% with the
very valid category and the third validator is 86.53 % with a valid category. b) the practical-
ity aspect is obtained based on g student response questionnaires given in the small group
trial stage completed with an average score of 83.79% and categorized as "practical”.

Abstrak

Penelitian ini bertujuan untuk menghasilkan produk LKS Menggunakan Pendekatan CTL ber-
basis etnomatematika pada materi SLETV yang valid dan praktis. Jenis penelitian dan
pengembangan ini adalah R&D. Model pengembangan ADDIE terdiri dari: analyze, design,
development, implementation, evaluation.Namun pada penelitian ini dibatasi pada tahap im-
plementasi untuk uji coba perorangan (one to one) dan uji coba kelompok kecil (small group).
Hasil penelitian ini di peroleh dari aspek kevalidan dan kepraktisan. a) aspek kevalidan di-
peroleh berdasarkan 3 validator dengan aspek penilaian berdasarkan isi, konstruk, dan ba-
hasa dengan skor validator pertama yaitu 84,61% dengan kategori “valid” kemudian valida-
tor kedua 92,30% dengan kategori sangat valid dan validator ketiga yaitu 86,53% dengan
kategori valid. b) aspek kepraktisan diperoleh berdasarkan 9 angket respon siswa yang diberi-
kan pada tahap uji coba kelompok kecil selesai dengan skor rata-rata 83,79% dan dikategori-
kan “praktis”.
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INTRODUCTION produce competent human resources
(HR) (Fitriyana & Purwasi, 2018). Accord-

Mathematics is part of a subject that plays ing to Rewatus (2020), mathematics has

an important role in education and can
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an important role in everyday life because
almost everything around us is related to
mathematics, including culture.
Mathematics comes from the word
mathema, which means knowledge and
mathemain, which means thinking, learn-
ing (Muhlisarini and Hamzah, 2014). Ac-
cording to Sumartini (2016), it explains
that mathematics has animportantrole in
all aspects of life, especially in improving
human thinking. Mathematics has an im-
portant role in developing students' think-
ing power. One of them is in understand-
ing concepts in mathematics. To develop
and improve students' thinking power in
solving math problems, students need to
understand the concepts contained in
mathematics. Therefore, conceptual skills
are one of the basic abilities’ students
have that must be mastered by students.
One approach that is considered good to
contribute to improving conceptual un-
derstanding is the contextual approach.
The Contextual Teaching and
Learning Approach is the concept of
learning that links the material being
taught with real world situations (in every-
day life) (Apriani et al, 2017). In line with
Lestari & Yudhanegara (2017) state that
CTL is a learning process that seeks stu-
dents to explore their abilities, learn con-
cepts, and apply them in the real world.
Therefore, teachers need to be able to re-
late the material being taught to real life.
Therefore, students can more easily un-
derstand mathematics. Therefore, they
can get good learning outcomes. In line
with Retta (2017) states that good learn-
ing outcomes will be determined by the
right method as well, in the form of atti-
tudes and behavior, or it can also be the
result of the learning process by giving
tests to students so that in this study re-
searchers used CTL approach so that
makes it easier for students to understand
the material to solve problems that exist
in students worksheets with the
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application that exists in everyday life so
that they can get good learning outcomes
later

According to (Hasibuan, 2014),
there are seven components that base
CTL learning: Constructivism, Inquiry,
Question, Learning and Community,
Modeling, Reflection, and real assess-
ment. According to Annisa (2009) there
are several advantages in implementing
CTL approach, including learning that will
be more meaningful and real, learning will
be productive and able to foster the con-
cept of reinforcement so that it can foster
students' courage in expressing their
opinions about the material to be studied.

However, there are several things
that explain the weaknesses in CTL learn-
ing, including in the application of learn-
ing, CTL does not always work well. Re-
searchers also experience several obsta-
cles and weaknesses. According to Ubai-
dilah & Saalamah (2020), there are several
weaknesses in this CTL learning, including
the CTL learning approach which is com-
plex and difficult to implement in the con-
text of learning, besides that CTL can take
along time. Next, CTL can be considered
less efficient because it requires a long
time in the teaching and learning process.
Then Putrianasari & Wasitohadi (2015) ex-
plained that CTL learning is group learn-
ing where some students are not happy
when asked to cooperate with others.
They are feeling worried that group mem-
bers will lose student characteristics be-
cause they must adjust to the group.
Therefore, students who cannot partici-
pate in the group do not get the same
knowledge and same experience as other
friends because they do not understand
themselves.

However, the thing above can be
overcome by using teaching materials in
the form of student’s worksheets based
on the CTL approach to make the learning
process more active and creative through
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group discussions where each group
member can present his [ her opinion/idea
on any discussion that becomes learning.

Mathematics has an important role
in everyday life. Almost everything
around, was related to mathematics, in-
cluding the culture of society. According
to Setiana & Ayuningtyas (2018), one of
the things that can bridge mathematics
and culture is ethnomathematics. Accord-
ing to Kurniawan and Hidayati (2019),
learning ethnomathematics, data is used
as a connecting material that can explain
formal mathematics in different learning
contexts.

Ethnomathematics is a bridge be-
tween mathematics and culture (Wahyuni
et al, 2013). Meanwhile, according to Abi
(2017), ethnomathematics is a form of cul-
tural integration in learning mathematics.
so that ethnomathematics is a form of
mathematics based on culture. This is in
line with Prabawati (2019) which states
that mathematics has animportantrole in
everyday life, including in culture.
Through the role in ethnomathematics it
is hoped that students can more
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understand mathematics and culture so
that cultural values can be part of the
character of the Indonesian nation. One
material that can be related to real life
with elements of Ethnomathematical cul-
ture is the System of Linear Equation in
Three Variable (SLETV).

SLETV is one of the subject materi-
als where students still have many difficul-
ties in learning (Siasa et al, 2018). These
difficulties can occur due to the lack of
student understanding of the concepts
and the difficulty in problem solving
(counting operations) on SLETV subject
material. The concepts in SLETV must
have been used or implemented in every-
day life and formed in story problems.
Based on the study conducted by Zakaria
(2016), these difficulties include students
who are not able to communicate infor-
mation as the correct variable, students
are still confused in choosing the terms
which are being variables so that they do
not understand the concept which can
have an impact on the problem-solving
process in System of Linear Equations in
Two Variable and Three Variable subject
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Figure 1. The answer sheet of Student Grade X




material in their entirety. In addition, ac-
cording to Pudjiastuti (2020), she explains
that this material is often in the form of a
story problem because it is closely related
to everyday life.

Based on the results of observations
with the mathematics teacher at SMA
Negeri 21 Palembang, it was found that
concepts understanding in students was
still low, students still had difficulty in
problem solving, of course this had an im-
pact on the problem-solving process in
the answers written by students. This dif-
ficulty can be seen from the answer sheet
for grade X students on Figure 1.

Based on the answers above, stu-
dents immediately answer the problems
asked by the teacher without understand-
ing and designing the answers to the
problem first, such as identifying the ele-
ments being asked up to classify them
into a mathematical model first.

Many factors influence the low of
concepts understanding and problem
solving in mathematics learning. The
most influential factor in this school is the
learning resources used, namely in stu-
dents' worksheets. Then in student’s
worksheet there are no elements that
contain ethnomathematics (culture in in-
tegrating mathematics) so that concept
understanding that students will under-
stand will be more difficult. This is be-
cause student worksheet is not designed
by the teacher alone.

There are many ways to make math-
ematics learning comfortable and enjoya-
ble, including showing a friendly attitude
in responding to various student mis-
takes, being conditioned for an open atti-
tude, inviting students to learn while play-
ing, and using various approaches (Mar-
hamabh et al, 2011). In this case the writer
wants to create a fun mathematics learn-
ing using teaching materials. According to
Awaludin (2017), which explain that
teaching materials are all matter or
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materials that will be mastered by stu-
dents which are arranged systematically.
One part of teaching materials that can be
fun is student worksheet using an ethno-
mathematics based CTL approach as an
innovation in learning.

To be able to improve mathematics
learning outcomes, activities are needed
to be able to develop the teaching materi-
als used. Teaching material is an im-
portant aspect of the learning process be-
cause it includes material that has been
compiled systematically. In this case,
teachers need creativity up to innovation
in delivering SLETV material so that it can
be liked by students. One of the teaching
materials that can encourage teachers to
develop their creativity to be able to acti-
vate the learning process is an Ethno-
mathematics based student worksheet.

Student worksheet is a learning tool
in the form of sheets containing student
assignments and exercises that have been
packaged in such a way by the teacher as
one of the supporting teaching materials
that can help student success in learning
(Fitria et al, 2018). According to (Lestari et
al, 2019), there are many student work-
sheets have been circulating in schools
and in all subject material. However, there
are still many worksheets that do not em-
phasize concept discovery and problem
solving. The success of students in prob-
lem solving in student worksheets can be
seen in the preparation of student work-
sheets. Student worksheets that are mo-
notonous (not interesting) can make stu-
dents not eager to solve on and find solu-
tions. This is in line with Marisa (2019) ar-
guing that for student worksheets to be
more attractive according to the charac-
teristics, students should be able to use a
cultural context. SLETV in senior high
schools is more associated with real life
problems or blends with facts and the sur-
rounding environment. So that student
worksheet with a contextual approach is
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needed to increase the enthusiasm of stu-
dents in learning including adding an eth-
nomathematics context in student work-
sheet preparation. The ethnomathemat-
ics that will be packaged is in the form of
South Sumatra culture. With student
worksheet associated with an ethno-
mathematics-based contextual approach,
it is expected to solve problems in under-
standing the material.

This research aims to make it easier
for students to understand concepts, un-
derstand the material, and introduce the
ethnomathematics culture of Palembang,
which is packaged in ethnomathematics-
based worksheets.

METHOD

The type and development of this re-
search is R&D. R&D is an R&D research
method used to produce certain products
and test those products (Sugiyono, 2010:
407). Khasanah (2016), one of the devel-
opment methods is ADDIE, consisting of
Analysis, Design, Development, Imple-
mentation and Evaluation. It is in line with
Tegeh and Kirna (2019), which states that
the ADDIE model is used to develop
teaching materials. So that researchers
use ADDIE Model. ADDIE consists of Anal-
ysis, Design, Development, Implementa-
tion and Evaluation. The ADDIE stages
are: Inthisanalysis stage, needs analysis
and curriculum analysis are required. The
next stage is design. It is the design of stu-
dent worksheet preparation and the de-
sign of student worksheet validity instru-
ment. A student worksheet is designed
with attention to the structure of student
worksheet production, such as title, in-
structions for use, competence, settingin-
dicators, objectives and selecting materi-
als to be developed according to the eth-
nomathematics based CTL approach.
Then

Development is the completion of

student’s worksheet preparation that has
been designed, designed by researchers
so that the first prototype will be pro-
duced. Student worksheet that has be-
come the first prototype will be given to
expert review (validator) as well as the
one-to-one test. The student worksheet
aims to assess and measure the validity
level of the student worksheet before be-
ing tested in the small group scope.

Implementation. After the student
worksheet draft is completed and de-
clared valid (feasible) by an expert review
(validator), and a one-to-one trial, the
next stage is the researcher implements
the student worksheet product limited to
small group scope by distributing student
response questionnaires to determine
student responses about the practicality
of student worksheet to be used in learn-
ing.

Evaluation. At the implementation
stage, it will be obtained response ques-
tionnaire that has been given to students.
Then the questionnaire is analyzed to de-
termine the quality of the student work-
sheet that has been developed.

Data collection techniques in this
study using instruments. The instruments
used in collecting data in this study were
divided into 2 types of instruments. Each
of the instruments is used to meet the va-
lidity criteria, and practicality. The data
analysis technique used in this study is
quantitative descriptive analysis.

Validation by expert reviews (valida-
tors) aims to measure the validity of a stu-
dent worksheet product before being
tested in a small group scope. The results
of the analysis are used to revise student
worksheet teaching materials made by re-
searchers. To obtain the validity value us-
ing the formula:

total score

Validity Value = —24L5€" . 100,

maximum score



Table 1 Validity Criteria

Validity Value Validity Criteria
90-100 Very Valid
80-89 Valid
60-79 Enough Valid

0-59 Not Valid

Source: Purwanto (2009)

Then after being validated by a vali-
dator, data collection is also obtained
through student response questionnaire
data. The student response questionnaire
aims to measure practicality after the stu-
dent worksheet product is used. Student
worksheet analyzed by

total ofall score

Practicality value = -100%

maximum score

Table 2 Practicality Criteria
Success score level Practicality Criteria

86 —100 Very practical
71— 85 Practical

56 —70 Enough practical
41— 55 Less practical
20-40 Not practical

Modification from Djali and Muldjono (2008).

According to Munthe (in Sittes and
Green, 2014), explaining ADDIE Model
has a weakness where the ADDIE model is
in the implementation stage. It takes a
long time and can overemphasize the
content, not experience. However, this
weakness can be overcome with well-
preparation and well-structured compo-
nents also from the learning experience.
The stages that have been designed refine
the revision in advance so that it can be
structured well.

RESULT AND DISCUSSION
Research Result

The results that have been carried out in
development include:
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Analysis

Analysis of Needs

From the analysis results, it was found
that students would be better if they
could know and know more about the cul-
ture of Palembang. Itis related to the lack
of mathematics teaching materials that
are themed or based on linking cultural el-
ements in the learning content. Ethno-
mathematics-based student worksheets
using the CTL approach can make innova-
tions to increase student interest in learn-
ing and make students more familiar with
the culture of Palembang. Therefore, stu-
dents are expected to understand the ma-
terial better and solve problems in the stu-
dent worksheet.

SLETV is an important material.
SLETV is one of the subject matters where
students still get many difficulties in learn-
ing (Siasa et al, 2018). These difficulties
can occur due to the lack of student con-
ceptual understanding and the difficulty
in problem solving (counting operations)
on SLETV material. This difficulty can oc-
cur due to student concept understanding
in the material so that teaching materials
that can make it easier for students to un-
derstand the material are needed. One of
them is a student worksheet. Student
worksheet can make students express
ideas, opinions so that it is easier to under-
stand the material. SLETV student work-
sheet is designed with story problems in
the form of understanding in Ethnomath-
ematical culture of Palembang so that
students are expected to be able to under-
stand the material.

Analysis of Curriculum

The curriculum is an important analysis
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because before developing a student
worksheet, the researcher must know
what curriculum is used in SMA Negeri 21
Palembang first. In this study, curriculum
2013 was used. Next, the researcher de-
termined the core competencies, basic
competencies, indicators to learning ob-
jectives according to the material used.

The results of this compatibility are
as follows: Core Competencies: CC.3: Un-
derstand, apply, analyze factual abilities,
conceptual, procedural, and metacogni-
tive based on his curiosity about technol-
ogy science, cultural arts, and humanities
with humanity insights, nationality, state-
hood and civilization related to the causes
of phenomena and events, and apply pro-
cedural knowledge in the specific field of
study according to their talents and inter-
ests to solve problems and CC. 4 : Process,
reason, and present in the concrete realm
and the abstract realm with the develop-
ment of what they have learned, at school
independently, act effectively and crea-
tively, and be able to use methods in ac-
cordance with scientific principles.

Basic Competencies: 1.3) Arrange
system of linear equation in three varia-
bles from contextual problems; and 4.3)
Solve contextual problems related to the
system of linear equation in three varia-
bles.

Indicators of Competency
Achievements, consist of 1) Identify vari-
able of ethnomathematics contextual
problems of Palembang on SLETV subject
material; 2) Determine mathematics
model of ethnomathematics contextual
problems of Palembang on SLETV subject
material; and 3) Solve ethnomathematics
contextual problems of Palembang by
SLETV solving method.

Learning Objective, consist of 1)
Students can identify the variable of eth-
nomathematics contextual problems of
Palembang in SLETV subject material; 2)
Students can determine the mathematics

model of ethnomathematics contextual
problems of Palembang in SLETV subject
material; 3) Students can solve ethno-
mathematics contextual problems of Pa-
lembang by SLETV solving method.

Design

After the analysis stage is complete, the
next, namely Design Stage, Design Stage
is developing the topic, designing student
worksheet design, and conducting self-
evaluation to produce the first prototype
student worksheet. The student work-
sheet is designed with attention to the
structure of the student worksheet, such
as title, instructions for use, competen-
cies, supporting information. The student
worksheet that will be designed is ad-
justed to the analysis stage that has been
carried out, CTL approach (7 components)
and ethnomathematics Based (cultural el-
ements in mathematics). At this stage, in
addition to designing student worksheet
products, Design is also carried out on the
design of student worksheet validity in-
strument through validation sheets and
student response questionnaires sheets.

Development

Student worksheets that have been de-
signed are then given to expert reviews
(validators), mathematics teachers, and
one to one to measure the feasibility (va-
lidity). Student worksheet developed by
filling out validation questionnaire sheet,
student worksheet assessment question-
naire. The Table 3 is revisions table before
and after revision of student worksheet on
expert review validators. Table 4 show the
data for the three validators.

Table 4. The result of three validators

Validator Percentage Information
Validator 1 84,61% Valid
Validator 2 92,30% Very Valid
Validator 3 86,53% Valid
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Table 3. Before and after Revision
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Fix writing, fix layout of construction and modelling. The construct is data/information as a whole.
Modelling is the object used as a model.

Based on the results obtained by the three
validators, it can be concluded that the
first prototype student worksheet product
revised is valid and can be tested in a small
group scope.

Implementation

After the development stage, the student
worksheet product will produce a second

prototype, which means the student
worksheet has been fixed and perfected
through suggestions/revisions from vali-
dators and one to one. After the student
worksheet product is declared feasible
(valid), the student worksheet product
can be implemented, meaning that it can
be used as teaching material in the learn-
ing process. The implementation stage is
carried out by researchers only at the

m JOURNALS
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small group trial stage, not until the field
test. A student worksheet is tried out on g
students while still applying health proto-
cols (masks) because of the Covid-19 pan-
demic situation. Small group trials are
conducted 2 times. At the end of the les-
son, students are given a student re-
sponses questionnaire sheet to measure
practically of student worksheets that had
been used.

Evaluation

The final stage is evaluation of student
worksheet products that have been tried
out. The researcher gave the student re-
sponse questionnaire sheet to g students
and asked the students to fill out the ques-
tionnaire sheet. The aim is to measure
student responses regarding the practi-
cality of student worksheet products de-
veloped. The researcher analyzes the re-
sults of the student response question-
naire sheet, and the data obtained can be
seenin:

students total score 422
X 100% = — = 83,73%
the total score 504

The number of 83.73% shows that the stu-
dent worksheet product is “Practical”
used.

Discussion

Based on the results of research con-
ducted by researchers, it is given that stu-
dent worksheet using the Ethnomathe-
matics-based CTL approach on SLETV
subject material developed with ADDIE
model (Analysis, Design, Development,
Implementation, and Evaluation) is de-
clared valid and practical.

According to Fitria et al (2019), CTL
is a suitable approach if applied in learn-
ing. CTL is also a learning concept that
links material with real life conditions.
Student worksheet involves the seven

components of constructivism learning,
question, inquiry, learning and commu-
nity, modelling, reflection, and authentic
assessment. Students will learn the lesson
meaningfully because implementing CTL
can emphasize full student involvement in
finding the material being studied and
connecting it with real life to encourage
students to apply it in their lives.

From previous analysis results,
SLETV is one of the materials that can be
linked to the CTL concept because SLETV
is material that is indeed related to factual
situations, often using symbols to repre-
sent these factual situations. Then an-
otherfactoristhat there are still some stu-
dents who have not been able to change
the problem into a mathematical modelin
SLETV. Therefore, SLETV becomes one of
the suitable materials that can be devel-
oped.

Based on the results of the study
conducted by the researcher, it is ob-
tained that student worksheets using Eth-
nomathematics-based CTL approach on
the SLETV subject material developed
with ADDIE model (Analysis, Design, De-
velopment, Implementation, and Evalua-
tion) are declared valid and practical. The
student worksheet draft that the re-
searcher has made is called the first proto-
type, and then the first prototype is car-
ried out individual trials (one to one) sim-
ultaneously with assessment by 3 experts
(validators) to obtain comments up to
suggestions followed by revisions.

Based on the results of the study, it
is obtained that the average evaluation of
validator 1 on student worksheet using
ethnomathematics based CTL approachis
84.61% in 80-89% intervals which means
valid. Furthermore, it is obtained that the
assessment of validator 2 on student
worksheet product is 92.30% with the in-
terval category 90-100%, which means
very valid. Then student worksheet prod-
uct assessment on validator 3 shows an



average value of 86.53% with an interval
of 80-89%, which means valid. It is in line
with research conducted by Prabawati et
al (2019), which explains that student
worksheets that have been categorized as
valid and very practical can be used as an
alternative to support mathematical ac-
tivities. It means the student worksheet is
valid or feasible to be tested.

Then validator assessment results of
student worksheet products using the
Ethnomathematics-based CTL approach
based on the aspects of content, con-
struct and language are valid and can be
used until they are tested in small groups.
Because researchers only limit it to the
small group stage, not up to the field trial
stage.

After the student worksheet is de-
clared valid by the validator and can be
used in learning grade X SHS. Then the
second prototype is tested in a small
group with a total of g students and di-
vided into 3 groups.

In the first meeting, some students
are still confused in determining variables
and have not written what they obtained,
asked, and answered. Therefore, re-
searchers needed to guide students, inter-
act, and communicate to see the difficul-
ties, difficulties experienced in the learn-
ing process for solving student worksheet.
So that students began to dare to ask the
teacher in conveying their ideas.

Inthe second meeting on November
27, 2020, students are seen to resolve dif-
ficulties by writing what they obtained,
asked, mathematical models, and solu-
tions by discussing with their groups.
Then, at the end of these two meetings,
the researcher distributed the responses
questionnaire sheets to g students to be
filled in to find out student opinions on
student worksheet using ethnomathe-
matics-based CTL approach that was de-
veloped.

Based on the data that has been
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processed from the results of the student
practicality questionnaire, the value is
83.73%. It means that the results are in the
Practical category. In line with the theory
stated by Disnawati (2019), it is stated
that student worksheet is stated to be
practical means that it can increase stu-
dent understanding ability in concepts by
using teaching materials. In line with that,
a study by Fernandez et al (2020) stated
that the use of teaching materials could
increase it is expected to increase student
interest in learning and increase student
activity. Therefore, the researcher's prac-
ticality value is 83.73%, which illustrates
that students' worksheets can be used
and understood by students in the learn-
ing process of grade X SHS on SLETV ma-
terial.

CLOSING
Conclusion

Based on the results of the study and dis-
cussion, it can be concluded that the stu-
dent worksheet products developed in
this study are said to be valid and practi-
cal. The student worksheet is categorized
as valid. It can be seen from the results of
a study on expert reviews (validators) and
subject material teachers up to one-to-
one trial through several assessment as-
pects, such as content, construct, and lan-
guage. Practical can be seen from the trial
study results in small group scope through
student response questionnaire sheets.

Suggestion

Based on the results of the study and con-
clusions above, the researcher can sug-
gest the following: (1) As a reference ma-
terial for educators to keep working in cre-
ating teaching material products in the
form of student worksheet or other teach-
ing material products with new methods
and strategies to increase student interest
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in learning mathematics; (2) Developing
student worksheet on SLETV material
with ethnomathematics based CTL ap-
proach to be used by teachers sustainably
with different materials; and (3) For other
researchers in order to develop student
worksheet with different materials and
approaches.
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