Universal Journal of Educational Research 8(5): 2028-2046, 2020
DOI: 10.13189/ujer.2020.080541

http://www.hrpub.org

Student's Worksheet Design for Social Arithmetic Based
on PBL to Increase the Critical Thinking Skills
Ririn Fitria1, Suparman1,*, Yahya Hairun2, Mustafa A. H. Ruhama2
1

Department of Mathematics Education, Faculty of Teacher Training and Education, Ahmad Dahlan University, Indonesia
2
Department of Mathematics Education, Faculty of Teacher Training and Education, Khairun University, Indonesia
Received January 19, 2020; Revised March 9, 2020; Accepted March 19, 2020

Copyright©2020 by authors, all rights reserved. Authors agree that this article remains permanently open access under
the terms of the Creative Commons Attribution License 4.0 International License

Abstract Critical thinking skills are high-level
thinking skills that support intellectual curiosity and give
birth to answers that are creative and open. The industrial
era of the 21st century 4.0 places great emphasis on
critical thinking skills that make it easy for students to
deal with a variety of problems. This study aims to design
teaching materials in the form of student worksheets that
contain activities in accordance with the steps of the
problem-based learning model and indicators of critical
thinking skills with the ultimate goal of increasing critical
thinking skills. This study uses the ADDIE development
method with five stages, namely: (1) Analysis, (2) Design,
(3) Development, (4) implementation and (5) evaluation.
The limit of this research is to analyze and design, the
subjects in this study were students of class VII IT
Luqman Al-Hakim International Yogyakarta. Data
collection instruments include observation sheets,
interview guidelines, and validation sheets. The results of
the study concluded that the PBL-based student
worksheets design to improve critical thinking skills was
developed through the ADDIE development method with
components: cover pages, preface, table of contents,
concept maps, Core Competencies, basic competencies,
basic indicators, student worksheets activities, evaluations,
and summaries. Student worksheet has been validated by
two validators and is categorized as feasible with some
revisions that researchers have fixed. This research can be
continued at the development and implementation stages.
Keywords
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1. Introduction
In the 21st century and the following century soft skills
become one of the most needed skills. Employers around
the world are becoming more focused on getting talented
graduates who have many skills [1]. Various kinds of skills
to deal with unexpected everyday life need to be sharpened

[2]. This century gave birth to the idea that the importance
of various skills is to support students academic living [3].
21st-century skills have 4C standards, namely
communication, collaboration, critical thinking and
problem solving, creativity and innovation [4]. Getting
talented graduates certainly starts with Education, which is
a necessity of human life [5].
Mathematics is one of the important subjects in the
world of Education because it is closely related to various
life problems [6]. In mathematics education, critical
thinking is a high-level thinking skill that supports
intellectual curiosity and curiosity about problems [7]. This
skill becomes important in learning mathematics [8]. The
most core educational goals and one of the valued
outcomes is critical thinking [9]. The main function of
critical thinking is to collect information based on
situations and statements, while the main purpose of
critical thinking is to conclude based on reasons that make
sense inductively and deductively [1]. Identification of
critical thinking includes the skills of interpretation,
analysis, evaluation, conclusions, explanations, and
self-regulation [10]. Someone who has critical thinking and
open minded shows up his patience, his confidence,
reflextion of themselves, brave to confess their mistakes,
neutral in thinking and could communicating well [11].
Critical thinking has become one of the assessment
indicators in PISA - OECD in 2015, the results of the PISA
showed that from 70 countries Indonesia is in the 62nd rank
in the value of mathematics which is 386 from the total
scores 490. Thus, reveal new facts that Indonesia is in the
9th lowest rank with the results of mathematics assessment
scores being lowest [12]. This implies that the critical
thinking skills of students in Indonesia are inadequate and
students still have to struggle to catch up with the
international average. In other words, the mathematics
skills of Indonesian students are still low. This is in line
with research by Heri and Gunardi [13]. The biggest
challenge as an effort to instill thinking skills lies in the
problem of knowledge transfer [9]. Telling about the
transfer of knowledge, in te educatin system, teacher
should handle the learning processs of their students [14].
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The teacher knows more about behavioral problems in
class [15]. Besides teachers, learning media in the form of
student worksheets also play a very important role, namely
as a means for students to understand the material easily
and act independently in learning [16] [17]. Besides
student worksheets, other learning media vary from
conventional to modern [18]; however, the student
worksheets are considered simpler and easier to understand
[16].
The research conducted by Luqman Al-Hakim Junior
High School, Yogyakarta, shows teachers are still central
to learning and students tend to be quiet. From the tests
given, it can be concluded that students have difficulty in
analyzing various questions. The lack of an adequate
learning model and worksheets is one of the things that
need to be considered which is supposed to affect critical
thinking skills. To support good teaching and learning
activities a learning model that is right on target is needed
[19]. One that can be applied is problem-based learning
(PBL) [20]. At the most core level, PBL is a teaching
method emphasizing the problem as a context for students
to learn skills and gain basic knowledge [21]. This method
introduces the problem at the beginning of the cycle [22].
The point is learning which begins with a new problem and
requires a solution. The problem must be able to lead
students to get new knowledge so that they not only get the
right answer but also can interpret, get various kinds of
information, find solutions, choose the best solution, and
draw conclusions [23]. In this model, small groups consist
of the tutors, chairpersons, note-takers, and other members.
The tutor is not obliged to become a science expert but is a
facilitator in discussions and creates a good atmosphere [24]
[25]. The steps of this model are: (1) explaining every
concept, (2) determing the problems, (3) analyzing, and
explaining the problem, (4) determining the step taken, (5)
self-directing, (6) grouping discussion, (7) reporting and
evaluating, (8) processing the evaluation [23]. Previous
research has shown that PBL is successfully applied in
schools. For example, Mergendoller found that students
who engage in PBL getting new knowledge naturally rather
than students who did not use PBL model [8]. According to
Amir, the model can train students to solve problems
related to everyday life [26].
Existing worksheets in the school have been validated by
the validators, and the result from the valodators showed
that the cover does not explain the model and improvement
of skills that are the objectives which are not yet available;
the sheet does not attract learning interest because it is not
colored and indicators and models to be used teaching are
not available. From the work sheet which is validated and
revised from the validators, it could be ready to use.

2. Materials and Methods
The method of this research is ADDIE development
model with five stages: analysis, design, development,
implementation, and evaluation [27] [28]. The ADDIE
model can be seen in Figure 1.
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Figure 1. ADDIE Model [27]

The purpose of this study is to design products in the
form of teaching materials that are used to improve critical
thinking skills in 7th grade students based on problem
based learning (PBL). Stages of analysis consist of
performance and need analysis. In the performance
analysis stage, interviews were conducted with
mathematics teachers and observations of mathematics
learning activities in the classroom. The results of both
processes were used for needs analysis. The need analysis
is to determine the appropriate mathematics subject which
is used in teaching materials, consisting of basic
competencies, achievement targets, and product design.
Next, the design phase starts with the preparation of the
teaching material framework. The experts or what we call
validators will validate the product in the form of teaching
material design. The purpose of the validation is to get
assessments, criticisms, and suggestions as revision
material so that the model of developing teaching materials
becomes quality. The subjects in this study were class VII
IT Junior High School Lukman Al-Hakim Yogyakarta.
Instruments for data collection include observation and
interview guidelines.

3. Result and Discussion
3.1. Analisis Phase
This stage is needed to provide a background for why
teaching material is needed and developed. There are two
phases that must be passed, namely the analysis of
performance and needs. The results of observations and
interviews produce some information, including: (1) The
school uses two curricula, the 2013 curriculum and the
PHI (Holistic Integrated Education curriculum), (2)
Schools use teaching materials for students' worksheets
that are still conventional and learning modules that
contain a summary of the material. Some of the questions
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contained therein are questions that are almost unrelated
to daily activities. (3) The impact of point 2, namely
students' difficulties when faced with questions related to
life activities and questions that require higher levels of
thinking (HOTS). (4) In terms of methods, conventional
methods do not help students understand the concept of
learning. Sticking to the standard formula, students find it
more difficult to find answers if faced with a critical
problem and type HOTS. (5) Students experience
difficulties in social arithmetic material.
To strengthen the data, questionnaires were given to 20
students which is chosen by random, with instructions to
write material that is difficult to understand. With results,

social arithmetic is the most difficult. The result data is
seen on Table 1.
Table 1. Difficulty level on Math theory
The material in Mathematics.

Many Chosen

Comparison

3

Social arithmetic

6

Lines and angles

5

Squares and triangles

2

Statistics

4

These results are based on the table below

Table 2. The level of difficulty of mathematical theory based on student choice
Math Theory
No

Name

1

A'IDAH HASNA TAQIYYA

2

AMMAR FAIZ KANZ AZIZI

3

ATTAR AULIA ALFAWWAZ

Perbandingan
Comparison

Social Arithmatics

*

AULIANDI CHANDRA
AZKA MAZAYA NAFIESA

*

6

BERNESSA ATHIFAH
IGNACIA

*

7

BINTANG MAAHIR SANTOSA

8

BUNGA AULIA SALSABILA

*

9

IMAM COKRO WIANDITO

*

IZZEDIN YAFI ARIFIN
MUHAMMAD AUTHAR

*

*

*
*

12

NABILA AFIFAH ABIDA

13

NADIA FATHA ROSYIDA

14

NAFIS AFNAN PUTRA P.

15

NAYLA AZ-ZAHRA ARYA J.

*

16

RAHADHATHUL AZELIA S.

*

17

SEKAR AZIZAH KHAIRUNISA

*

18

SITI HAJAR GADIS MADINAH

19

TRYSHA ZIA NAFANI

20

ZAHIRA ANINDYA PUTRI
Hasilnya

Statistics

*

5

11

Squares and triangels

*

4

10

Lines and Angels

*
*
*

*
*
*
3

6

5

2

4

Based on available data, researchers have a solution by adding fun learning models that can encourage active,
independent learners and these models can improve critical thinking skills. The researcher concludes that students and
teachers need teaching material to facilitate mathematics learning activities so that students' critical thinking skills
increase.
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3.2. Design
Based on the analysis of the need for a worksheet design, analysis of needs produces student worksheets teaching
materials. Student worksheets contains a cover/sheet cover, up to the bibliography. The design module is PBL to
improve students' critical thinking skills and can be seen in Figure 4

Figure 2. Indicator of Problem Based Learning

Figure 3. Indicator of critical thinking
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Figure 4. The relation of the syntax of Problem-Based Learning and student activities in STUDENT WORKSHEETS to the indicators of creative
thinking

3.2.1. Cover
The cover design contains material, learning models, worksheet information, and class usage. The cover image is
shown in Figure 5.

Figure 5. Design Cover
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3.2.2. Preference
The preface contains thanks to the author for the preparation of the worksheet. The preface is in Figure 6.

Figure 6. Preference
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3.2.3. Concept Map
The concept map contains an outline of the mapping of material available in the student worksheets, so students can
read the material concept well. The concept map is contained in Figure 7

Figure 7.

Concept Map

3.2.4. Basic Competencies (KD) and Core Competencies (KI)
In this worksheet, there are Basic Competencies, Core Competencies, and indicators as an illustration of what students
should get through the sheet. Syllabus is shown in the Figure 8.
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Figure 8. Syllabus
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3.2.5. Instructions for Use
It contains procedures for using worksheets and also includes steps for the learning model. The procedure for using the
student worksheets is in Figure 9

Figure 9. Instructions for Use
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3.2.6. Table Content
The table of contents shows the layout in opening the worksheet so it's easier. In this table of contents, there is an order
along with numbering on the page. This list view is shown in Figure 10

Figure 10.

Table Content
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3.2.7. Learning Activities Based on Problem Based Learning
In learning activities, some activities are adjusted to the PBL syntax. Giving a problem is given at the beginning as an
effort to raise a variety of questions. The problem is something related to daily life, the goal is to be easily understood
and easily imagined. Students are lured by questions that are inserted in the question so that it causes various kinds of
answers. Figure 11 is an example of a part of giving a problem.

Figure 11. Example part of Determing the problem

In analyzing the problem, students analyze what is meant by profit and loss and break even in an issue, so that they will
naturally understand what profit and loss are. It is shown in figure 12
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Figure 12. Example part of Analyzing the Problem

In this group discussion raised issues that make students begin to think to develop from the initial concept, they will
answer various issues that require discussion with colleagues. This is shown in figure 13.
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Figure 13. Example part of Grouping Discussion

After working on the problem together with his friends, and having managed to find the concept of the material being
built, finally, students are asked to make evaluations of learning outcomes in the form of reports about the material and
questions that have been discussed. After that, present the results of the report in the front of the class with each group
represented by one person. The whole group records the learning outcomes and draws interesting conclusions. This is
shown in Figure 14.

Figure 14. Example part of Processing the evaluation
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3.2.8. Summary
Student activities contain material and sample questions given by PBL steps. The activity sheet displayed is shown in
Figure 15

Figure 15.

Summary

3.2.9. Evaluation
Evaluations are presented in the form of essays to evaluate the learning outcomes of students in understanding the
material that has been learned. Evaluation displayed is shown in Figure 16.
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Figure 16. Evaluation

3.3. Develop Phase
This student worksheet has been assessed for eligibility by two experts and has been revised. Critics and suggestions
of the results of the research validator are summarized in Table 3.
The researcher revised the product based on the suggestions from the expert, the output of revising is as below:
Table 3.
No
1
2
3

Difficulty level on Math theory

Suggestions and Comments
The cover is too stiff and not very
attractive
The type and combination of letters
do not vary
Indicator icon is not available yet

Repair
Already repaired
Already repaired
Already added

3.3.1. Cover
Cover that is too standard and less attractive looks old-fashioned researchers fix. In terms of color which looks
fresher, in terms of letters which are more clear, in terms of appearance which is more attractive and more comfortable
to be seen, the appearance of cover changes can be seen in Figure 17
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Before

After
Figure 17. Cover Repair

3.3.2. Layout
Layout improvements and font improvements. The results of improvements can be seen in Figure 18
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Before

After
Figure 18. Layout Improvements

3.3.3. Background
Research data obtained by comparing scores from media experts with ideal scores calculated using the provisions is
shown in Table 4.
Table 4. Ideal Score

In Figure 19 the calculation of the media expert (validator) is explained through 3 aspects, namely the appropriateness
of content, the appropriateness of presentation and the appropriateness of graphics.
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Figure 19. Calculation of media experts

The revised student worksheets is given to the validator
again for re-validation and assessment. The results of the
calculation of the teacher questionnaire regarding the
design developed can be seen in Table 5
Table 5.

University, Khairun University, and Luqman Al-Hakim
International IT Junior High School for facilitating this
research.

Comments from Media Expert

No

Validator

Score

Category

1

Rita Destiana

78

Well

2

Muhhamad Ali

80

Well

Total Score

158

Average Score

79

well

Based on Table 5, the average score for the assessment
of media experts and material experts is 79 so that it can
show good quality student worksheets media. The next
step is increasing student worksheets. The fourth step in
the ADDIE stage is implementation, products that have
been developed, meet the eligibility criteria and
effectiveness can be given to the school that the researcher
will use for research. The aim is to ensure students to
achieve their goals and to improve students' critical
thinking skills.

4. Conclusions
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