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Design Of Mathematics Learning Module Based
On Problem Based Learning To Improve Critical
Thinking Ability Students

Siti Nursolekah, Suparman

Abstract:—The ability to think critically is a form of reason where an individual can increase the potential of his thoughts through a process of problem
analysis and evaluation. Modules are used because they set the learning time more by the needs and development of student learning so that they can
help students in their critical thinking ability. The purpose of this study was to develop teaching materials in the form of modules based on the problem
based learning approach to improve students’ critical thinking ability. This type of research is a method of research and development with the ADDIE
development model, namely using a model of analyzing, design, develop, implement, evaluate. The subjects of this study were the class VII junior high
school students. The instruments used were validation sheets, critical thinking ability tests, and interview guide guidelines. A validation sheet is
addressed to material experts and media experts. Tests to find out student’s critical thinking ability with the use of modules so that it is known whether
there is an increase in students’ critical thinking ability. Interview guidelines are given to teachers and students to find out the characteristic of students
and the curriculum that applies in the school. The data analysis technique in this study uses data reduction, presentation, and conclusion. The module
design is produced based on the PBL approach that is by the characteristics, curriculum, and assignments of students. This research can be developed
into the development stage. implementation, and evaluation.

Index Terms:— Critical Thinking Ability, Modules, Problem Based Learning

*
1 INTRODUCTION The results of a study conducted by Mergendoller in middle
The ability to think critically is a form of reason where an  school students found that students who used the PBL
individual can increase the potential of his thoughts through a ~ Method naturally gained more knowledge than students who
process of problem analysis and evaluation [1]. The ability to  Still used the old learning method. As a result, PBL approach
think critically is formed through disposition and ability [2]. ~ Succeeded in designing students for their future learning.
Mathematics is one of the subjects that can improve critical T herefore, Problem Based Learning approaches are effective
thinking ability [3]. Critical thinking ability is very important in ~ in_preparing students for their future learning [11]. One
mathematics learning because to improve the quality of  solution to a learning, especially junior high school
mathematics learning to be better and meaningful, it takes a ~ Mathematics learning must be accompanied by the use of
systematic way to develop this ability through learning teaching material. Teaching materials with the right learning
mathematics at school [4]. Similarly, in solving problems or ~ approach will support learning objectives [12]. Teaching
the context of everyday life, critical thinking ability will materials in the form of modules can be considered to be one
encourage students to think independently [5]. According to ~ ©Of the right reasons [13]. Modules are teaching materials
Facione in Firdaus (2015), the most basic concepts of critical ~ arranged systematically and easily mastered by students
thinking are the ability of interpretation, analysis, evaluation,  according to their level of understanding and age so that they
conclusion, explanations and seld-regulation [3]. Furthermore, ~ €an learn independently with minimal help from the teacher
Zhou et al. (2012) conducted a study that focused on efforts ~ [12]. However, based on observations and the results of
made to improve the critical thinking ability of middle school ~ interviews with teachers at SMP Negeri 3 Pandak Bantul, it is
students in China. The analysis of the pre-test and post-test ~ known that students still have difficulty in applying the formula
values in this study showed that students' critical thinking  that has been learned to solve a problem. Students find it
ability were considered low [6]. Furthermore, Fuad (2017) and difficult to understand the material presented by the teacher
Judge (2016) also found similar problems that occurred in because of the lack of understanding of the concepts in the
Indonesia [7] [8]. Student's critical thinking ability can be material. Teaching materials used by teachers still do not
caused by the low application of teacher-centered teaching ~ Make students active in the teaching and learning process,
where students act as passive participants and they are not  teaching materials used by schools are not in accordance
given direct activities [9]. In this research, efforts to improve with the characteristics of students and teaching materials
students' critical thinking ability were made by applying PBL. ~ used do not refer to a particular approach. Based on the
Problem Based Learning (PBL) is learning that is often used description above that has been explained, researchers are
to increase interaction in achieving higher thinking, with one interested in conducting research related to the development
strategy using problems that are very relevant to the field of of learning modules and combined with learning models. This
study, and student-centered [10]. Then, the problem based research is entitled "Design of Mathematics Learning Module
learning learning model was successfully implemented in ~ Based on Problem Based Learning to Improve Critical
junior high school studies. Thinking Ability Students of Class VII Junior High School”.
2 RESEARCH METHODS
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[21], [22]. The ADDIE model is an instructional designed one
[23]. The ADDIE model directs research on process
optimization to measure measurable output [14]. Visually the
ADDIE stages can be seen in Figure 1.
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Fig. 1: Development Process [24]

However, in this study only limited in two stages, namely the
analysis and design stages. The stage of analysis (analysis)
carried out in this study is divided into 3 namely curriculum
analysis, material analysis and analysis of student
characteristics. The results of the analysis and analysis are
used as a basis for developing products in the form of
mathematics learning modules for the student of class VIl
Junior High School. The design phase (design) carried out in
this study starts with the preparation of the product framework
and designing the prototype of the product. The third stage
development  (development), the fourth stage is
implementation (implementation) which is the application of
the product that has been made, and the fifth stage is
evaluation (evaluation) that is carried out to assess the overall
product that has been made and implemented. The subjects
of this study were class VIl students at SMP Negeri 3 Pandak
Bantul. The instruments of data collection in the form of
validation sheets, tests of students' critical thinking ability,
observation guidelines, and interview guidelines. To find
whether there is an increase in students’ critical thinking
ability conducted test before and after the use of students
modules. The interview guidelines are conducted on teachers
and students to find out the curriculum and characteristics of
students in the school. Data analysis technique in this study is
data reduction [25]. Data obtained from observations and
interviews conducted by researchers were then concluded so
that the results of the analysis obtained a clear explanation of
the things that need to be made in module development,
which must be done, namely data reduction, presentation,
and conclusions.
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3 RESULT AND DISCUSSION

This research was conducted by designing problem based
learning on learning module mathematics for class VIl SMP
Negeri 3 Pandak. The following are the results of the
development of the design through the analysis phase and
design phase of the ADDIE.

3.1 Analysis Phase

3.1.1 Curriculum Analysis

Based on observations, the curriculum used in the modules
used by students is in accordance with Core Competencies,
Basic Competencies, and indicators in the 2013 curriculum.
Every material described is in accordance with the indicators
of achievement. In the use of the 2013 curriculum, the
learning process is centered on students and teachers as
facilities so that the modules developed are can support
students as a center in learning activities.

3.1.2 Material Analysis

Based on observations students do not understand the
material set and tend to be difficult to solve problems relating
to the material sets. Just as students are still difficulties in
applying the formula that has been studied to solve a
problem. Students are difficult to understand the material
presented by the teacher because of a lack of understanding
on the concept of the material. This resulted in students not
being able to know and understand the given problem,
students are not able to make a precise model of problem-
solving. Therefore, students are not able to use the right
strategy to solve the problems on the set material.

3.1.3 Analysis of Student Characteristics

Students difficulties in solving mathematical problems.
students take longer than the time allocation provided in the
work on the problems, students can not understand the
material very well for him confusing. Based on interviews with
Ms. Rinawati as a mathematics teacher in grade VIl learning
methods based PBL to Improve Thinking Skills Critical Junior
high school students of Class VII shows that students cannot
absorb math well, students need a module that can help
students understand the concept of the material sets. The
teacher also explained that the obstacles in the learning
process of mathematics are a child's mastery of concepts and
understanding is low.

3.2 Design Phase

At the design stage, the module will be designed in the form
of a mathematics learning module Base on Problem Based
Learning (PBL) to Improve Critical Thinking Abilit Students of
Class VII Junior High Scholl. Based on the description above,
PBL based mathematics learning modules have been made
as follows:

3.2.1 Opening Section

3.2.1.1 Cover

Covering this mathematics learning module based on problem
based learning is given the title "Design of Mathematics
Learning Module Based on PBL to Improve Critical Thinking
Ability Students of Class VII Junior High School". So that the
module is easy to understand, the cover section is equipped
with the name of the author, the origin of the university, and
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the subject matter contained in this module. The following is
the module cover design in Figure 2.
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Fig. 2. Display Module Cover

3.2.1.2 Preface

This introduction in the PBL based mathematics learning
module expresses gratitude to those who have helped in the
formation of this module and apologies and suggestions for
this PBL based mathematics learning module. The following is
a preface design that has been made:
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Fig. 3. Display of Preface

3.2.1.3 Module Description
The description of the mathematics learning module based on
problem based learning contains information modules in the
form writers, mentors, validators, paper types, many pages
and module sizes. Following is the design description of the
module that has been made:

PEMEBELAJARAN MATEMATIEA BERBASIS PEL
HIMPLINLAN
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Fig. 4. Module Descriptions

3.2.1.4 List of Competency Goals

The list of competency goals in the mathematics learning
module based on Problem Based Learning discovery contains
what knowledge, attitudes, or skills can be mastered after
completing learning. The following is a design list of
competency objectives that have been made:

PEMBELAIARAN MATEMATIKA BERBASIS PBL
HIMPUNAN
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Fig. 5. Display of List of Competency Goals
2610

1JSTR©2019
WWW.ijstr.org



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019

3.2.1.5 Concept Maps

The concept map in this PBL based mathematics learning
module contains topics to be studied in the module and
shows the interrelationships between topics in the module.
Concept maps also help teachers to improve the
effectiveness of the learning process in the classroom. The
following concept map design has been made:

PEMBELAJARAN MATEMATINA BERBASIS PEL
HIMPUNAN
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Fig. 6. Concept Map Display

3.2.1.5 Table of Contents

The table of contents in the Problem Based Learning based
mathematics learning module contains the topics discussed.
The topic appears based on the sequences in the module.
Students can also see the overall topics discussed in the
module as well as printed page numbers to make it easier for
readers to find topics. Following is the design of the table of
contents that have been made:

ISSN 2277-8616

FEMBELALARAN MATENATICA BEREASIS FEL
HIMPLINAN

Fig. 7. Display of Table of Contents

3.2.2 Core Part

3.2.2.1 Introduction

The introduction in the PBL based mathematics learning
module contains the advantages of modules compared to
other modules. The advantages of this module can be seen
from how to package material combined with the PBL based
learning to approach. The introduction also contains a general
description of the contents of the module material, convincing
learners that the material in the module is useful for them and
provides guidance on how to learn the material to be taught.
In this section, there are also core competencies and basic
competencies used. Following are the preliminary designs
that have been made:
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Fig. 8. Introduction
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3.2.2.2 Material

The material in this PBL based mathematics learning module
contains detailed explanations of the subjects that are
delivered sequentially and systematically, so students are
easy to master the learning material. In this module, there are
also a number of Learning Activities that contain material
descriptions, assignments, and summaries of each sub-
chapter discussed. Next is the design of Learning Activities
that have been made:

PEMIBELAIARAN MATEMATIKA BERBASIS PBL
HIMPUNAN
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Fig. 9. Display of Learning Activities

Modules are arranged in accordance with the stage of
learning discovery, namely to formulate problems, analyze
problems, build guesses, make conclusions and apply
conclusions. according to [26] interpreting learning which
gives freedom to students to investigate mathematical
problems through the following steps: (1) formulating
problems, (2) formulating hypotheses, (3) testing hypotheses,
(4) drawing conclusions [27]. Problem Based Learning
learning steps are as follows: (1) stimulus (asking questions
or encouraging students to observe pictures and reading
books about material), (2) problem statements (giving
students the opportunity to identify problems), (3) gathering
data (giving students the opportunity to gather information),
(4) processing data (processing data that has been obtained
by students), (5) Verification (do a careful examination to
verify the validity of the hypothesis), (6) generalization
(conclusions on problems that have been given). According to
[28] the method of discovery is in three stages, namely:
clarification, drawing conclusions, validating. The following is
the design of the material that has been made:
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PEMBELAIARAN MATEMATIKA BERBASIS PEL
HIMPUNAN
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Fig. 10. Display Material

3.2.2.3 Assignment

Assignment in PBL based mathematics learning module
contains problem exercises that must be completed by
students. Assignments in modules need to emphasize the
competencies that students need to have. The following
design assignments have been made:

PEMIBELAJARAN MATEMATIKA BERBASIS PBL
HIMPUNAN
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Fig. 11. Display Assignment
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3.2.3

Closing Section

3.2.3.1 Summary

This summary in the mathematics learning module PBL
based examines the main points in the module discussed.

The following summary design has been made:

HIMPUNAN
Fig. 12. Summary View
DAFTAR PUSTAKA
3.2.3.2 Glossary
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discussed in the module. The definition is summarized so as Kemeniian pendidiban & Ksbudavaan

to it easier for students to recall the concepts that have been
learned. The following is a glossary design that has been
made:
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Fig. 13. Glossary
3.2.3.3 References
This references in the PBL based mathematics learning
module contains sources of information about the contents of
the module. The following references design has been made:

PEMEBELAJARAN MATEMATI KA BEREASIS PEL

Fig. 14. References

3.2.4 Evaluation and Validation Phase

In the validation phase, the assessment done for determine
validity of module design to be development. The module
design has been approved by the supervisor, then validated
by media experts and material experts in the form of media
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materials and material in the module. Module design
validation uses assessment instruments and instruments in
the form of questions and questionnaires that have been
reviewed by media experts, namely Puguh Wahyu Prasetyo,
S.Si.,, M.Sc. as a lecturer in the master of mathematics
education at Ahmad Dahlan University. While the material
expert, namely Rinawati, S.Pd. as a Mathematics teacher at
SMP Negeri 3 Pandak. The material expert corrects the
material to be used in the Module. Following are some of the
feedback and suggestions from material experts which can be
summarized in Table 1.

TABLE 1
COMMENTS AND ADVICE FROM SUBJECT
MATTER EXPERTS

Suggestions and Comments Follow
Taking the problems in the
formulation
Replacing some of the problems
Try searching for a more precise
problem

In the module design was
revised material part that has
been suggested

Comments and suggestions from experts material was then
revised. Furthermore, the feasibility study items rated by the
subject matter experts. The following are the results of
calculations on the feasibility questionnaire learning module
design validation by subject matter experts are shown in
Table 2.

TABLE 2
CALCULATION QUESTIONNAIRE RESULTS FEASIBILITY
VALIDATION MODULE DESIGN MATERIAL

iti Criteria To
i Postton Score Quantitative Data
Rinawati Junior High School
S.pd ) Mathematics 17 Very good

Teacher 3 Pandak

Based on Table 2, it can be seen that the average score is 17.
The material expert assessment These results indicate that
instructional media design developed in terms of the material
in the excellent category. Media experts, namely Puguh
Wahyu Prasetyo, S.Si., M.Sc. The following are some of the
inputs provided by the media experts associated with the
learning material can be seen in Table 3.

TABLE 3
COMMENTS AND SUGGESTIONS
FROM THE EXPERT MEDIA

Suggestions and Comments Follow
Revise the concept maps,
Revise indicator of achievement
Add some pictures to learning
activities.
Add an author biography

In the design of the modules is
suggested revisions

Comments and suggestions from media experts then revised.
Furthermore, the feasibility of the design of modules
assessed by expert media. The following are the results of a
questionnaire about validation calculation module design
shown in Table 4.

ISSN 2277-8616

TABLE 4
RESULT OF QUESTIONNAIRE DESIGN VALIDATION
CALCULATION MODULE

" Criteria To
Evaluator Position SCore  yantitative Data
Puguh Wahyu Il\_/leacttrlmjé?r:a:{;cs
Prasetyo, S.Si., d i 20 Very good
M.Sc Education

: UAD

Based on Table 6, it can be seen that the average value of
ratings matter experts is 20. So it can be concluded that the
design of instructional media developed in terms of media
included in the excellent category.

4 CONCLUSION

This study resulted in the design of problem-based learning
mathematics modules based on the analysis and design
stages. At the analysis stage, the researcher grouped into
three namely curriculum analysis, material analysis and
analysis of student characteristics. In curriculum analysis, it
was found that the curriculum used was the 2013 curriculum
in accordance with the government. In the material analysis, it
was found that students had difficulties in the subject set.
While the analysis of student characteristics is obtained that
students cannot understand the material of the set well
because it is confusing for him. At the design stage, the
researcher designed three parts in outline, namely the
opening part consisting of cover, introduction, module
description, list of competency goals, concept maps, table of
contents, initial tests. The core consists of the introduction,
material, assignment. The closing section which consists of
the final test, summary, glossary, and references that will be
tested by the media. The module developed has the
advantage to improve students' critical thinking skills in
learning mathematics on the subject matter of the set
because each indicator of critical thinking ability is included in
the questions in the module and integrates the problem-based
learning approach. After this research was carried out, the
next study was the development of PBL-based learning
modules.
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