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Abstract

The purpose of this research is to develop the design of the student worksheet Problem-Based Learning to improve the problem-solving
ability of eighth-grade junior high school students. This research uses Four-D development model. The development procedure includes
four stages: define, design, develop, and dissemination. The subjects of the study were eighth graders of junior high school 9 Yogyakarta,
Indonesia. The object of this research is curriculum, student characteristics and evaluation of teaching materials. This research resulted in
a) the results of needs analysis of student worksheet Problem Based Learning to improve problem-solving abilities appropriate to the
curriculum, student characteristics, learning materials and objectives. b) the results of the Student Worksheet design consisting of the
cover, introduction, table of contents, instructions manual, basic competence, supporting information, action steps, and exercise. This

research can be continued to develop and dissemination.
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1. Introduction

Mathematical problem solving is a search for solutions to mathe-
matical problems encountered by using all the mathematics
knowledge possessed by learners [1] and someone with problem-
solving skills is a confident, creative, and independent thinker [2]
so that problem-solving skills are one of the must-have capabili-
ties students in the 21st century [3]. Currently, the focus of math-
ematics education is to ensure students can apply the knowledge
and skills they learn to everyday life, and students are expected to
develop their problem-solving skills to cope with obstacles by
adopting multiple points of view [4]. Problem-solving skills are
central to the mathematics curriculum [5], and NCTM puts prob-
lem-solving skills as one of the primary goals of mathematics
education [6]. Problem-solving is part of an essential mathemati-
cal curriculum because, in the learning and completion process,
students use the knowledge and skills they need to apply to solve
problems [7]. Ulya, Kartono, & Retnoningsih stated that mathe-
matics could not separate from problem-solving [8].

Student problem-solving abilities in Indonesia in international
study, the Program for International Student Assessment (PISA) in
2015 showed not good results and was below the global average
[9]. The level of problem-solving ability of Indonesian students is
still weak in solving a non-routine problem or high level [10]. One
of the factors that cause the students to have difficulty in solving
the problem that is students have not been able to master the con-
cept and have not been able to find the right strategy in solving
math problems [11]. Rohmah & Sutiarso stated that the student's
error factor is not absorbing information well, not understanding
problem transformation, not following the material thoroughly and
understanding mathematically from a weak concept [12]. Mathe-

matical problem-solving tests should often be tested to students so
that students become accustomed to solving problems of mathe-
matical problem solving and students are always reminded to re-
solve existing issues according to troubleshooting indicators con-
sisting of understanding, planning, completing and re-examining
[13].

Efforts to improve all that can do with the selection of appropriate
and innovative learning models. One of the proper learning mod-
els for learning is Problem Based Learning. Problem Based Learn-
ing is a centered instructional approach that empowers learners to
conduct research, integrate theory and practice, apply knowledge
and skills to develop appropriate solutions to defined problems
[14], instructional strategies that claim to support high-level learn-
ing as students attempt to solve unstructured problems [15]. Prob-
lem Based Learning is student-centered learning [16] and can
create a more innovative and effective education because students
are more geared toward thinking skills and play a more active role
during the learning process, seen when students face problems
related to daily life and more effort looking for solutions when
learning or discussing [17]. Problem Based Learning has problem
centered characteristics that are needed to support learning in solv-
ing problems [18], and problem-based learning can improve learn-
ing activities, students' math problem-solving skills [19], the stu-
dent's answer process taught through problem-based learning bet-
ter understanding, planning, problem-solving, and examine the
answers [20], and there are significant effects on students' self-
learning abilities [21]. Wilder says problem-based learning not
only fosters the development of content knowledge, but also vari-
ous skills, such as communication and collaboration skills, prob-
lem-solving, decision-making, critical thinking, and self-study
[22].
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To implement problem-based learning more effectively requires
learning resources that can support learning such as Student
Worksheet. Student Worksheet is a guide that students use to con-
duct learning activities [23]. Student Worksheet contains a set of
necessary actions that must be done by students to maximize un-
derstanding in the effort of forming essential skills following indi-
cators of achievement of learning outcomes. Student Worksheets
are part of teaching aids intended to facilitate teaching and learn-
ing activities and make it easier to understand the concepts of
learning. The purpose of this research is to develop the design of
Student Worksheet Problem Based Learning to improve the prob-
lem-solving ability of eighth-grade junior high school students.

2. Method

This type of research is development research. The product devel-
oped in the study is a student worksheet Problem-Based Learning
to improve students problem-solving abilities. The research model
uses Four-D development model. Development of this article re-

fers to four stages: define, design, develop, and dissemination [24].

The subjects of the study were the eighth-grade students' junior
high school 9 Yogyakarta, Indonesia. The object of this research is
curriculum, student characteristics and evaluation of teaching
materials. Data collection instruments include questionnaires,
observation guides, interview guides, and questions. Observation
guidelines are conducted to extract curriculum data and student
characteristics. Interview guidelines are used to retrieve teaching
resource evaluation data. The questions are used to look at stu-
dents' abilities. Data analysis uses Miles and Huberman consisting
of data reduction, display, and conclusions. The development flow
can see in Figure 1. This research is carried out until the design

stage.
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Fig. 1: Development flow
3. Result and Disscusion

3.1. Define Stage

The entire document should be in Times New Roman. The font
sizes to be used are specified in Table 1. Development of Student
Worksheets using Four-D development model begins with the
define stage. Previously this problem analysis phase was so done
that the required student worksheet based PBL to improve the
problem-solving ability to the eighth grade even semester of junior
high school. Based on discussions with teachers of mathematics in
junior high school 9 Yogyakarta obtained information that teach-
ers have not developed teaching materials such as student work-
sheet. The results of the researcher's discussion with the teacher
indicate that the student worksheet used by teachers and students

is the student worksheet purchased from the publisher. Based on
the results of conversations with teachers, there are some weak-
nesses of the Student Worksheet of the publisher among them is
not cover all the indicators of achievement of competence com-
posed by the teacher, the order of presentation is not based on the
request from easy to challenging, and does not lead to students
more active in learning. The tests or competency tests performed
so far do not contain problem-solving steps. Furthermore, in the
definition phase it is shown starting with (a) curriculum analysis,
(b) analysis of receiver characteristics, (c) material analysis, and
(d) formulating objectives [25]. The curriculum used is the curric-
ulum 2013, a study of the components of students that include
competence, attitudes toward learning tools, media, format and
language that students want on learning devices. The level of
competency of eighth graders A and eighth grade B junior high
school 9 Yogyakarta as a test subject belongs to the medium cate-
gory. It can see from the average value of daily math tests for both
classes 75 and 76. Student competence in mathematics subjects is
quite heterogeneous divided into categories high, low and medium.
Based on discussions with teachers and students obtained infor-
mation that students love learning by using the student worksheet.
Students, however, expect the student worksheet that can lead
them to work on math problems actively. Also in the student
worksheet of the publisher, many routine questions that have fre-
quently been found and required in this student worksheet is a
non-routine problem to train students' math problem-solving skills.
Students need the student worksheet with the difficulty level for-
mat from low to complicated and the language in student work-
sheet that is clear and easy to understand by students and student
worksheets with an exciting appearance. In the defining stages, a
compilation of competency achievement indicators, a material
analysis will be taught, and the preparation of the objectives of
junior high school mathematics learning in eighth grade.

3.2. Design Stage

The next stage is the design stage. This stage does by designing
the product of the student worksheet according to the analysis
result in the define stage. The student worksheet composed con-
tains the component (a) of the cover, (b) the introduction, (c) the
table of contents, (d) the instruction manual, (e) basic competence
(f) the supporting information, (g) the action steps, and (h) the
exercises. Activity steps based on Problem Based Learning. In the
student worksheet, there are activities that students do in groups
and provide opportunities for students to find their concepts to be
learned. The result of the initial design is called draft 1.

(@) Cover

Cover Worksheet Mathematics students are entitled "LKS Prob-
lem Based Learning." LKS is designed based on Problem Based
Learning learning for Opportunity material and used for the eighth
grade. The cover can see in figure 2.

Fig. 2: Cover

(b) Introduction
The introduction serves to deliver the reader to the content or de-
scriptions contained in the LKS. The presentation not only in-
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cludes a thank-you to God and the people who helped write and
apologize, but the opening also consists of an overview of the
subject and comes with a description that encourages others to
read LKS. The introduction can see in Figure 3.

Fig. 3: Intrroduction
(c) Table of Contents
Table of contents serves to make it easier to find the material you
want to learn. The table of contents is organized in order of order
on the pages in the LKS. Table of contents can see in figure 4.

Fig. 4: Table of Contents

(d) Instruction Manual

A clue is a way of explaining something to show the direction of
how something should do. This instruction manual describes how
students use LKS. The instruction manual can see in figure 5.

&v

Fig. 5: Instruction Manual

(e) Basic Competence

Basic competence is the result of curriculum analysis that contains
achievement of learning outcomes that must be achieved by stu-
dents. It can see in figure 6.

Fig. 6: Basic Conmpetence

(f) Supporting Information

Figure 7 is a sample of the Supporting Information, is additional
information that can complement the teaching materials so that
students more easily to master the knowledge to be gained. The
supporting information contains articles on the best-prepared op-
portunities to make it easier for students to understand the material.

sampel ! 1

Fig. 7: Supporting Information

(g) Action Steps

Actions steps contain some procedural steps that students must do
in learning the material and the problems presented. In the opera-
tion of the activity consists of the issues presented for the work of
students in groups, the steps of processes based on the stages of
learning Problem Based Learning. Actions steps can see in figure
8.
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Fig. 8: Actions Steps

(h) Exercise

An exercise is a form of an assignment given to the students to
practice skills after learning the teaching materials. Questions used
to determine the level of mastery of students material and to
measure students' problem-solving skills after following the learn-
ing process and in the workout of the exercise has immediate steps
problem-solving. It can see in figure 9.

Fig. 9: Exercise

4. Conclusion

This research resulted in the design of student worksheet Problem-
Based Learning to help improve students problem-solving ability.
Student worksheet design has the potential to improve student
problem-solving skills. The defining result is that students prefer
learning by using students worksheets, but students expect stu-
dents' worksheets that can lead them to work on mathematical
problems actively. Also in the student worksheet of the publisher,
a lot of routine questions that have been found and required in the
student worksheet is a non-routine problem to train students' math
problem-solving skills. Students want the worksheet with the dif-
ficulty level format from low to hard, explicit language and easy
to understand by students and have an attractive appearance.

The results of the design obtained components of the student
worksheet consisting of (1) a cover, (2) introduction, (3) table of
contents, (4) instruction manual, (5) basic competence (6) support-
ing information, (7) action steps, and (8) exercises. The next re-
search steps will proceed to the stage of development and dissem-
ination

5. Suggestion

The design worksheet student Problem-Based Learning is de-
signed to improve the problem-solving abilities of eighth-grade
high school students. This research can be developed in the devel-
opment stage and to the field testing phase to determine the practi-
cality and effectiveness of the student worksheet
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