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Abstract. The results of the 2018 PISA show that students' mathematical literacy skills in Indonesia are
quite low. This is because students are rarely given assignments in the form of mathematical literacy
questions during learning, but students are only used to getting explanations and memorizing formulas.
Another cause is that today’s teaching materials tend to go directly to abstract mathematics by starting with
the presentation of concepts and formulas and rarely contain literacy questions. This research aims to
develop an e-worksheet based on the Realistic Mathematics Education Approach to support the valid and
practical literacy skills of junior high school students. The development carried out refers to the Formative
Evaluation type by Tessmer, which consists of the preliminary and prototyping stages (expert review, one-
to-one, and small group). The research subjects were 8th graders in SMP Negeri 1 Talang Kelapa with 3
students (high, moderate, and low level) for the one-to-one phase and 6 students (high, moderate, and low
level) for the small group phase. Questionnaires and interviews were used to collect data regarding the
validity and practicality of the e-worksheet. The results showed that the e-worksheet based on a realistic
mathematics education approach to support the mathematical literacy skills of junior high school students is
valid, based on the expert review and one-to-one phases, and practical, based on the small group stage.
Furthermore, this developed-e-worksheet can be used by teachers or other researchers in the field test phase

to see the potential effects given.

1 Introduction

Mathematics is expected to be able to develop people
thinking skills in real life and accelerate people’s
mastery of science and technology. One of the
mathematics learning skills that certainly affects
students' academic results is the skills to think critically,
innovatively, and problems solving [1]. These skills are
tested in the Program for International Student
Assessment (PISA) and are related to mathematical
literacy skills. This problem-solving process is often
referred to as the mathematization process, while this
mathematical skill is also known as mathematical
literacy skills [2].

The person's skills to formulate, interpret, and use
mathematics in various contexts of everyday life related
to concepts, processes, facts, and instruments to
describe, explain, and predict events and then help a
person understand the role of mathematics in life.
Participating actively and thoughtfully in 21st-century
society is the definition of mathematical literacy [3].
Mathematical literacy is a very important thing, this is
because mathematical literacy burdens students' skill to
analyze, give logical reasons, and convey ideas
effectively in solving mathematical problems they face
[4]. In addition, these skills also support a person to
know the role of mathematics in everyday life and in
reaching the appropriate conclusions and judgments
required in 2l1st-century society [5]. Mathematical
literacy itself is included in one aspect of the Minimum
Competency Assessment (AKM), which is the
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benchmark for the National Assessment, which, of
course, the skills of mathematical literacy to be
possessed by students [6].

But in fact, the results of the PISA show that
Indonesian students have a low ability when taking
PISA, which has been held every 3 years since 2000.
From this survey, Indonesia is always in the last rank,
and from this survey also, Indonesian students have low
mathematical literacy skills. From the results of the
2018 PISA study [7], Indonesia ranks 72 out of 77
countries that participated in the test and with students
with low mathematical literacy skills. The low results of
students' mathematical literacy are a result of their
difficulties working on PISA tasks including two-
variable linear equation system content, namely:
students have difficulty in building mathematical
models; determining the right mathematical concepts to
solve a problem; students have difficulty adjusting
mathematical equations; they not understand the
information contained in the problem; students have
difficulty giving the right argument [8]. The low level of
mathematics literacy among Indonesian students is
caused by several things, including the lack of teachers
who give assignments in the form of mathematical
literacy questions to students during learning, where
students are only accustomed to providing the concepts,
formulations, and interpretations in the form of rote [9].
In addition, according to Hasanah et al., it is stated that
when teaching a lot of teachers use conventional
learning, where students contribute little to learning due
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to their lack of interest in learning that is assisted by the
teacher [10].

Actions that can be taken to help students
comprehend mathematical literacy and enhance it can be
made by developing teaching materials that have been
designed to be more innovative and effective with the
help of current technological developments.
Technological innovations used in education allow
teaching materials to be made attractive and also
practical [11]. In Rofiqoh's opinion, utilizing digital
technology in the right teaching materials can have a
positive impact on learning mathematics, and a
mathematical approach to what is taught can help
student learning outcomes increase [12]. Student
worksheets are one of the teaching tools that can be
applied in learning to improve student learning activities
and help to find concepts, principles, and facts in
learning mathematics [13]. Teaching materials that will
be used are digital teaching materials containing
practice questions equipped with learning videos
contained in electronic worksheets (e-worksheets) that
can make students learn anywhere and anytime with the
help of technology.

Enhancing students' knowledge by utilizing
educational resources in the form of e-worksheets, an
approach is needed that helps students solve real-life
problems related to mathematical literacy. This is
following what is said in the OECD [3] that to
understand and apply mathematical principles when
solving problems related to mathematical literacy, it is
better for learning to start with contextual problems in
everyday life. One approach that can be used in this
mathematical literacy is the Realistic Mathematics
Education (RME) approach, which can support
increasing students' critical thinking skills.

Realistic Mathematics Education is an approach that
is reconstructed from the knowledge that a person has
previously and is related to everyday life, helping lead
students to understand mathematical concepts more
meaningfully [14-16]. There are five characteristics of
the RME approach, namely phenomenological
investigation, progressive mathematization using
models and symbols, use of students' contributions,
interactivity, and intertwining [17]. From the research of
Rupaidah & Agni [18] RME can support the material for
the linear equation system in two variables material,
which in its implementation uses a lot of real-world
problems.

Several studies on e-worksheets have a positive
impact on learning mathematics, including the research
conducted by Lestari and Paydnya [19] stated that 8th
graders students of SMP Widiatmika experienced an
increase in mathematics learning achievement in each
cycle after the use of blended learning and e-worksheet
assistance. Another similar study presented by Janah
[20] found a 15% increase in student learning outcomes
when using the PBL (Problem-Based Learning) model
with e-worksheets on the matrix material of grade 11
vocation students, as well as an increase in student
learning activities when using the PBL learning model
with e-worksheets. Aulia & Prahmana [21]conducted a
study using the RME but developed an e-module of
sequences and series material with the result that

mathematical literacy among students improved by 32%
on medium criteria.

In previous studies, there have been studies that
developed e-worksheets, but the difference in this
research is that e-worksheets are developed based on
RME, provide mathematical literacy problems, and
focused on linear equation systems in two variables
material. This is important to do because the PISA test
since 2015 has been computer-based so that at least
students are used to using technology in learning
activities. Furthermore, the purpose of this study is to
develop an e-worksheet based on Realistic Mathematics
Education to support students' mathematical literacy
skills in junior high school which are valid and practical.

2 Methods

The development research approach was utilized in this
study. The development model used is Tessmer model
with a formative research design. There are two stages
in the research procedure, namely preliminary stages
and formative evaluation. In the formative evaluation,
there are three stages, which are self-evaluation, expert
review and one-to-one, small groups, and field test [22].
However, this study was limited to the small group stage
to obtain an RME-based e-worksheet to support the
mathematical literacy skills of junior high school
students which are valid and practical.

2.1 Preliminary stage

At this stage, several sources of literature needed during
the study were analyzed and considered as a basis to
develop the product. After that, the researcher design a
prototype based on the results.

2.2 Research subject

At this stage, the researcher conducted an assessment of
several sources of literature needed during the study.
After that, the researcher will design a prototype based
on the results of the assessment of several sources that
are considered suitable as reference sources.

2.3 Data Collection and analysis techniques

To obtain the data or information needed in this
study, researchers used several data collection
techniques, including validator questionnaire sheets,
student response questionnaire sheets, and interviews.
Data analysis was carried out on the questionnaire given
regarding the appearance of the e-worksheet, the
material provided, and student motivation after working
on the questions contained in the e-worksheet.
Interviews were used to get information about the needs
of the developed e-worksheet. The interview was carried
out in an unstructured and open way, and after that, it
will be analyzed with qualitative descriptively.

The overall calculation of the questionnaire data per
aspect from the student response questionnaire, media
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expert validation questionnaire, and material expert
validation questionnaire [23] follows this formula:

Yx
Yx;

The criteria used in the assessment of validators and
student response questionnaires can be seen in Table 1
and Table 2 [24] below.

Table 1. Expert validator assessment criteria.

P= X 100%

Percentage Category
81% - 100% Very Valid
61% - 80% Valid
41% - 60% Quite Valid
21% - 40% Not Valid
0% - 20% Very Invalid

Table 2. Criteria for interpretation of values.

Percentage Category
81% - 100% Very Practical
61% - 80% Practical
41% - 60% Quite Practical
21% - 40% Not Practical
0% - 20% Very Impractical

3 Results and discussion

The formative evaluation and preliminary stages are
the two stages of this development. The following will
provide explanations for each stage.

3.1 Preliminary stage

This phase starts with analytical activities and product
designs based on the findings of the needs analysis that
the teacher has been provided with. The researcher
engaged in activities such as analyzing the curriculum,
the needs, and student characteristics.

The findings of the curriculum analysis are the
school using the curriculum 2013 for grade 8. The
results of this analysis are: 1) the teacher has employed
RME-based instructional materials; 2) the teacher rarely
gave mathematical literacy problems during learning; 3)

it is necessary to raise students' mathematical literacy
skills; 4) teachers have not used e-worksheets in
learning; 5) teachers need more innovative teaching
materials. Based on the results of the analysis of student
characteristics, students need teaching materials that can
be studied anywhere, either using a laptop or an
Android.

After consulting with the mathematics teacher, it
was decided that the test subjects for the one-to-one and
small group phases would be 9 non-subject students in
the field test, which are 3 students for the one-to-one
phase and 6 students for the small group phase. The
students are selected to represent low, moderate, and
high-level students. From these analyses, the RME-
based e-worksheet, which was later expected to be able
to support students' mathematical literacy skills was
designed. The RME-based e-worksheet contains
mathematical literacy problems with the material of a
linear equation system in two variables. Each e-
worksheet is started with real-world problems. There are
also given some questions that lead students to construct
knowledge they already have to solve the problems.

3.2 Formative evaluation

The stages were carried out sequentially at this level by
the researchers, starting with the stage of self-
evaluation, and expert review along with one-to-one and
small groups.

3.2.1 Self-evaluation

During this process, the researcher made the first
prototype of the e-worksheet and instrument of research
from the aspect of construct, language, and content. The
e-worksheet was developed using the Fliphtml5
Flipbook Maker application, which is equipped with
various features that make it easier to visualize a
learning media. Based on the results of the self-
evaluation, the researcher made slight changes to the
cover design and content design in the e-worksheet.

The changes made can be seen in Figure 1 and
Figure 2 below.

Jawablah soal-soal essay di bawah ini dengan L
tepat dan benar ! ¥

Permasalahan Kontekstual

Memahami masalah kontekstual

Dari permasalatssedi atas idceifikastlah reedipat informass sps saja sorg dupat
diketabui

Jaaban

Menjelaskan masatah kontekstual

Fig. 1. Before the revision
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moderate, and high levels.

Table 3. The identity of experts as validators

Department and
Affiliations
Mathematics

Education Study

Program,
Universitas
Sriwijaya
Mathematics
Material Navel O. Education Study
Expert | Mangelep, M.Pd. | Program, Manado
State University
Mathematics
Education Study
Program

Name

Material | Elika Kurniadi,
Expert S.Pd., M.Sc.

Media Zuli Nuraeni,
Expert M.Pd.

ICoSMEd 2022
Y Media Jeri Araiku, EdMuzl;};ieomnaSt{cflil
Masalah 1 Expert M.Pd. Y
Program
[;}E;f;E";“f,n"m;fiﬁv;iﬁ:;‘%w;;%’}} The validation process was carried out face-to-face
— when validating with Mrs. Elika, and via WhatsApp
R i S e e iemis: 40 s g e an when validating with Mr. Navel. The validation process
was carried out with Ms. Zuli and Mr. Jeri face-to-face.
L J The material expert reviewed in terms of content,
T construct, and language. Moreover, the media expert
e o e e reviewed the display, software engineering, and visual
3 Bary | By |y | Kesgan communication. In the one-to-one stage, the researcher
conducted a trial with three students with high,
/& h e moderate, and low levels directly. Table 4 shows the
= ) ﬂ.ﬁ . comments and decisions made after the revision
RS | m obtained during the expert review and one-to-one.
d Table 4. Comments from experts and students on a one-to-
one phase
=] Revision
Respondent Comments ..
Decisions
Fig. 2. After the revision Look again at the | The number in
In Figure 1, real-world problems used is about the numbers in the problem. | the question has
relation between the age of two people. After self- been  changed
evaluation, a probability table was added in order to L - from 5 to 6.

; . ook again at the use of | The word has
provokg studepts to estupate the possible values of.a probability tables. been corrected to
two-variable linear equation problem as can be seen in "Gl in  the
Figure 2. Besides that, the goal of using a probability possible  correct
table is to help students come up with models from answers in the
linear equations of two variables. This way is part of one following table".
of the RME principles, namely self-developing models Complete the SPLDV | The general form
and their characteristics, namely using models. Thus, the general form. of the SPLDV
problem was changed to parking rate so it was more real has been
than before. In addition, the design of the e-worksheet completed with a

. . description
was changed to be simpler. Question numbers are also according to the
given to make it easier when discussing. book.

Use pictures that relate | Added the

3.2.2 Expert review dan one-to-one to the problem. ?é’gg:}priate
At thig stage, the first prototype will be Validat.ed by two Material lejzstfi(;gislulatloil: of tl;z Maintained.
material expert validators and two media expert Expert accordance with the
validators. For the one-to-one stage, it was tested on PMR principles and can
three students, which represent students in the low, develop students'

mathematical literacy
skills related to SPLDV.
It just needs a little
technical improvement
in the writing of
sentences, the
placement of tables, and
the size of the images
used. So that it can help
students better
understand the intent of
the questions or
activities  given  in
building mathematical
facts, principles, and
procedures.

The word "with filling" | The word has
is changed to "on been corrected to
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worked on the questions provided can be seen in Figure
3 below.

Fig. 3. Students working on e-worksheet questions at the
one-to-one stage

ICoSMEd 2022
Revision In the one-to-one stage, students work on the
Respondent Comments Decisions problems contained in the e-worksheet using their
The word possible | "Rl in  the smartphones.. Students are asked to providg comments
"many" is changed to | possible correct and suggestions after they finish working on the
"ots of". answers in  the questions given, which will later be used as a reference
following table". in improving the e-worksheet.
Tables are loaded on the | The table has After the product was validated and tested in the one-
same page so that | been fixed to a to-one stage, the improvements were done based on
students do not scroll | single page. comments from material experts, media experts, and
back and forth between students in the one-to-one stage. Here some of the
pages. improvements can be seen in Figure 4 to Figure 5 below.
We recommend that | The sentence has
you use the passive | been corrected to T
voice as "the weight and | “the weight and o €I
price of each package | price of each T e g@ -
for each animal feed | package for each - —'8 A ———
ingredient is shown in | animal feed { 9 22:?&":&":::1‘:;‘:2?:&:‘2??‘3&“;?::]
the following table". ingredient is — :mm_m e ————
shown in the ey -
following table”. { }
The closing cover | The cover (=2 ]
sentence  should be | sentence is T s S ———
replaced. changed to “great 4 L
e - € - s |
job in e & h I
worksheet  one
and “good job” in ety €3 gﬁ u s
Media e-worksheet two. i
Expert The parking | The parking €3I
information image | information
should be enlarged image has been A
€3
enlarged. 1
Learning videos in the | Maintained.
e-worksheet can be Fig. 4. Before the revision
played properly. I
In e-worksheet one | Inproblemtwo of d
problem two, “What is | the  first  e- "R &,@ ks -
the difference between | worksheet, table Ayo Mengamatit w’& [i&}“fﬁé%&%:@ﬁ?]
table one and table | one has been T —
two?”. corrected to . Y ,
One-to- become “possible l [ J
one money earned” in 'r —— —
table two e T T
changed to aaa o o]
“possible number g & -
of cars and o2, €
motorcycles”. = =3
€
The conclusion of that both assessments are said to i
be suitable for use after revision. Furthermore, during e
the one-to-one stage, the student’s actions as they s

Fig. 5. After the revision

The revision from Figure 4 to Figure 5 was by adding
posters with clearer information stated to improve
learning so students clearly see the information. After
that, the probability table was fixed with the instructions
that students were asked to look for the correct
possibilities and deleted the checklist in the last column.
In addition, the general form of the linear equation
system in two-variable in the middle of the ellipse shape
has been improved and can be seen in Figure 6 and
Figure 7 below.
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4 Tulgkanah model mIematikarya mergguUNIkan varabat car gambar
pertanyasn No 3.

[ J
(:f ;,,u.;;;;mm 3 =

3 Berdyswknn Mmoo metemylke Dody mesaln swu o masseh o
model musswbia. PLOV dan yens mane, mede! maeetis
SPn T > ek

[ |

Fig. 6. Before the revision

Bantuk Umam Siwteen Perasrmasn Linier Do g‘
Vet -

ady e

Figymr
Ertmrangu
B
= s - vactatoet

 dwn v bsestants yaeg manpaks biarges

Fig. 7. After the revision

In the general form of a two-variable linear equation
system, the researcher adds information from what is
written in reference books, which are suggestions from
material expert validators. In the section using the
appropriate image, the improvements can be seen in
Figure 8 and Figure 9 below.

Tabel terikul i menurjukien best can feega liap bungkes untuk masng-masng
Eahan

Bahan-Banan [ Berat parbunghims Harga
g NG | S T FepEn oo -
[ Dwdek pac | FET) Tp B D00,
Masalah

e R e ———
s Foppe 75 000~
i Basrghun Jgang gileg can dedak el mesieg-maseg yang Sl

e Lisps yang dkeluaken yao

1. Danparrasalanan el 3ias Wiskhn mlanmasi ap0 258 yarg 43pat kalae kethu

J

2. Iulak kemungheran Kemungkinga ISwanan pang murgkin mansa dengan
rrwgis bl beriutt

jogurp g | ceade e | Syayend | ZELL | eenge
ipatbungrus) | jperbunghus) | TREUSEER | peper
8 1 RpL15.000- | 42kg >

Fig. 8. Before the revision

g1 s cca.-

ks Narl puterab 50 hg b [ ——
Endsebrnm, chrgan bhaps ywen dhadusboe ywhs sebesse FpATS 000 Hisrgieh

b busghin jaging Glieg des chalet ped ergTesg ywng el cleh
e

1 Dt perrrsadaten o ates buinh v ape seps ywg ks ketetod

N

Fig. 9. After the revision

Previously, in this section, without any images, the
researcher just entered the information that was already
known in the table. However, according to the advice of
the validator, the researcher provided an appropriate
image to use to facilitate the understanding of the
information offered by students.

Furthermore, questionnaires, which were given to
material experts, are based on three aspects, namely
content, construction, and language. The questionnaires
given to media experts are based on three aspects,
namely display, software engineering, and visual
communication. By giving 15 questions to material
experts and media experts, the validity percentage of the
RME-based e-worksheet can be seen in the following
table.

Table 4. Percentage of total validity scores obtained by each
material expert

No. Validator Score Category
Elika Kurniadi,
1 S.Pd., M.Sc. 74.7% Valid
Navel O.
2 | Mangelep, S.Pd., | 81.3% Very Valid
M.Pd
Average score 78.0% Valid

Table 5. Percentage of total validity scores obtained by each
media expert

No. Validator Score Category
Zuli Nuraeni, .

1| s.pd., M.Pd 93.3% | Very Valid
Jeri Araiku, .

2 | s.pd, M.Pd 90.6% | Very Valid

Average score 91.9% Very Valid
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Table 4 and Table 5 show that the RME-based
content e-worksheet has a percentage of 78.0% with a
very feasible category, and the media used has a
percentage of 91.9% with a very valid category.
According to the analysis of the validation data provided
by material experts and media experts, also testing in the
one-to-one stage can be used as a learning resource.
After that, a valid RME-based e-worksheet to support
students' mathematical literacy skills in junior high
school was obtained, which was used for testing in small
groups.

3.2.3 Small Group

In this phase, six students were used to test the second
prototype and were divided into two groups, namely,
Group A and Group B. At this stage, the aim was to see
student responses to the practicality of the e-worksheet
that had been revised previously.

The results obtained from the student response
questionnaire to the learning materials and media are in
the form of an e-worksheet based on the RME approach
with a Linear Equation System in Two Variables
material when students have worked on the questions in
the e-worksheet. In the questionnaire, 14 statements
were given with which they would give a score of 1-4.
The percentage of the practicality of the RME-based e-
worksheet can be seen in Table 6 below.

Table 6. Percentage of total practicality scores obtained from
student responses

Aspect Percentage Category
Facility 60.0% sz‘tiifal
Motivation 92.5% Very Practical
Attractiveness 70.8% Practical
Benefit 72.5% Practical

Before taking a large-scale test, students are also
invited to offer input in the form of comments and ideas
at this point. The comments can be seen in Table 7
below.

Table 7. Comments and suggestions at the small group stage

Student Comments and suggestion

S1 Good. Easy to understand.

All those questions I understand, but I don't

52 understand elimination, etc.

S3 Quite interesting and quite easy to understand.

Student Comments and suggestion

S4 Easy to understand and pretty good.

Interesting enough, but I'm confused about

85 elimination, substitution, and mixed methods.
Good. But I'm confused about the meaning of
36 the questions in the sections on the elimination

method, substitution method, and mixed
method.

Six students' responses to the questionnaire were
analyzed, and the average percentage was 73.9%, so the
RME-based e-worksheet can be said to be "practical”.
Furthermore, it will be revised again, but not all
comments and suggestions from students are used as
material for revising. Furthermore, the second prototype
was revised again and become a practical RME-based e-
worksheet to support students' mathematical literacy
skills in junior high school. Figures 10 and Figure 11
below show the small group activities that students
engage in while tackling the provided questions.

Fig. 10. Students are working on e-worksheet questions at the
small group stage in group A

Fig. 11. Students are working on e-worksheet questions at the
small group stage in group B

At this stage, students work on the questions given
in the e-worksheet using their smartphones, but students
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continue to discuss with their groups when looking for
answers. Students also write their answers on their
papers.

The results of the research described above show
that the e-worksheet based on a realistic mathematics
education approach to support students' mathematical
literacy skills is valid and practical. However, the
responses of students who admitted to having
difficulties when learning mathematics, this was in line
with research conducted by Heriyadi & Prahmana,
which stated that students had difficulty generalizing
and utilizing information when learning mathematics
[23].

Furthermore, the use of e-worksheets during the
learning process generated a positive response. Based on
the results of this research, the results obtained from the
validation provided by the material experts were 78.0%
and those from the media experts were 91.9%, both in
the "valid" category. And the results obtained from the
student response questionnaire were 73.9% in the
“practical” category. From these results, it can be
concluded that the developed e-worksheet is valid and
practical. In accordance with research conducted by
Wijayanti et al., research from Aulia & Prahmana,
research from Dewantara et al., and research from
Wahyuni et al., which found that the use of teaching
materials developed was said to be valid, practical, and
suitable for use [24-27].

4 Conclusion

The e-worksheet based on the RME to support students'
mathematical literacy skills from the validation results
by experts was obtained by 78.0% from material experts
and 91.9% from media experts, both in the “valid"
category. From the results of the evaluation of the
student response questionnaires, they obtained an
average score of 73.9% with a "practical”" category. So
that the e-worksheet based on the RME is valid and
practical.
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