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Abstract—Problem solving ability is one of the 

important abilities for students. But in fact problem 

solving ability is still low. Problem Based Learning 

(PBL) is one of the models that can develop problem 

solving abilities. Learning tools is one important 

component in learning. The Learning Tools used has not 

yet been seen to develop student problem solving 

abilities. The purpose this research to know the 

characteristics of learning tools based on PBL using 

Plomp model. The result of this research is learning 

device has valid. 

Keywords—Learning Tools, Problem Based Learning, 

Problem Solving Ability 

I. INTRODUCTION  

Mathematics is one of the sciences that is always learned 
at every level of education, from elementary school, high 
school to college. Mathematics is one of the conditions in 
determining student graduation. Mathematics is also a basic 
knowledge needed to support students' success in higher 
education. This shows that mathematics has a very important 
role in the world of education. In general, there are five 
aspects of standard abilities that students should have in 
learning mathematics. Five aspects of the ability of these 
standards are generally  is problem solving, reasoning  
,communication skills,the ability of the connection,and the 
ability of representation[5]. 

Problem solving ability is one of the mathematical 
abilities that has an important role in the success achieved by 
students. The problem solving has been the main focus of 
mathematics education reform for more than 20 years[7]. In 
survey of  mathematics and science education in Bandung 
sponsored by JICA explained "mathematical problem 
solving is one of the important mathematical activities by 
teachers and students at all levels from elementary school to 
High school "[8].  

Similar things are explained "problem solving is a skill 
that needs to be taught, and the math teacher must make an 
effort for it"[9]. But the reality is very different. Many 
teachers still have difficulty organizing learning so that 

students have problem-solving skills, many students 
experience difficulties in solving mathematical problems[4].   

In line with the above opinion, things that are not much 
different from the authors found in the field when carrying 
out observations at SMPS Naga Sakti, Tapung Hilir 
Subdistrict, Kampar Regency. In terms of students, it was 
concluded that students had difficulties when faced with 
high-level thinking problems such as problem solving. 
Students often do not understand the true meaning of a 
problem, so students cannot plan the problem solving 
strategy appropriately. Therefore the solutions obtained by 
students are also inappropriate. 

Mathematical learning that occurs has not emphasized 
the effort to construct students' knowledge. Learning is still 
dominated by teachers, the learning steps carried out are 
routine steps, such as: the teacher gives a concept 
accompanied by examples of questions, then students are 
asked to work on the exercises contained in the Student 
Worksheet. During the learning process, it can be seen that 
the teacher does not get used to learning problems that 
present problem solving. Teachers still have not utilized 
problem solving abilities as targets in mathematics learning. 

When given a test question to see problem-solving 
abilities, there are still few students who are able to achieve 
the ideal score of each problem solving indicator. This shows 
that the students' mathematical problem-solving abilities 
represented by these indicators are still low and need to be 
improved. To overcome the low problem solving ability, a 
learning model is needed, where the characteristics and steps 
of the model must be able to teach students mathematical 
problem solving skills. One of the suitable learning models 
to overcome the problems is Problem Based Learning (PBL). 

PBL is learning that encourages deeper understanding of 
the material and is also a problem based learning where 
students not only get basic knowledge when learning but also 
experience how to use their knowledge to prove real-world 
problems [1].  PBL aims for students to get autonomous 
learning, independent learning, inquisition and problem 
solving skills, where individuals are faced with situations 
such as those they face in their daily lives and are 
encouraged to study individually through self-study and 
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research [3]. Hmelo-Silver et al. [2] states that PBL is a set 
of teaching models that use problems as a focus for 
developing problem solving, material, and self-management 
skills. PBL has three characteristics, namely (1) learning 
focuses on problem solving, (2) the responsibility to solve 
problems rests on students, and (3) the teacher supports the 
process when students work on problems [2].   

The material in the mastery process requires problem 
solving ability, one of which is social arithmetic material. 
The material of social arithmetic is one of the material in the 
competency standard of grade VII of the first semester of 
junior high school which is very close to its daily life. This 
material needs to be studied to develop students' ability to 
solve daily life problems, especially in economic activities 
(trade). Learning this social arithmetic material should be 
done constructively in accordance with the changing 
paradigm of today's learning. PBL is a learning model based 
on constructivist learning theory. In constructivist learning 
theory students connect new knowledge with prior 
knowledge and construct new meanings. Thus, relevant 
social arithmetic material is taught with PBL.  

The implementation of graderoom learning basically 
requires a learning tool for its operation. For the 
implementation of learning, a Lesson Plan (LP) is needed as 
well as a Student Worksheet (LKS) which must be adapted 
to the life context faced by students and strived to be able to 
facilitate students in expressing their thinking abilities. But in 
reality in the field, based on the analysis of researchers on 
the LP that was compiled and used by teachers, there were 
still some weaknesses. LP used by the teacher has used a 
model or approach to learning but the steps and learning 
activities have not specifically described the learning process 
in the material that being taught. In the LP, activities that 
activate students have not been shown, and have not been 
seen to teach students problem solving skills.  

Another component of Learning Tools that have no less 
important role as LP is LKS. LKS should be designed so that 
it makes students more active and can work independently to 
explore their abilities. In reality, the worksheets used in 
schools are ready-made worksheets that are widely traded 
and the contents are more directed to the conclusion of the 
material rather than student activities or activities. Besides 
that, between LP LKS is less synchronous, the LKS should 
be used referring to the LP made by the teacher. The 
worksheets used contain practice questions not contain 
problems that can train students' thinking skills. LKS has not 
been able to activate students and train students to work 
independently. 

II. RESEARCH METHOD 

The study is a research & development (Research and 
development). The model used is a model development 
Plomp which consists of three phases, namely: a preliminary 
analysis phase, phase of development or manufacture of 
prototypes and assessment phase [6]. In the phase of the 
preliminary analysis carried out a needs analysis, curriculum 
analysis, concept analysis, and analysis of the students. The 
results of the preliminary analysis phase of analysis used as 
the basis for development PBL based learning device. In the 
prototype phase of development or manufacture to design 
learning device, evaluation and revision of the prototype 
through formative evaluation stages comprising its own 
evaluation, assessment specialists or experts, individual 

evaluation, and the evaluation of the small group. Later in 
the assessment phase conducted field tests to look at the 
practicalities and effectiveness.  

This study is only done through development or 
prototype namely the validity stage. Because the goal of this 
study to determine the validity of the learning device based 
Problem Based Learning (PBL). Instruments used in this 
study is guideline interviews, checklists, questionnaires, 
evaluation sheets and sheets validas experts themselves. 
Before the instrument is used, each instrument validated by 
experts. The valid instrument used in the study. The results 
were analyzed according to the type of data. The Qualitative 
and quantitative data were analyzed and categorized so it can 
be taken qualitative conclusions. 

III. RESULTS AND DISCUSSION 

1. Preliminary Reseacrh 

Learning based on Problem Based Learning (PBL) tools 
are prepared based on preliminary analysis or preliminary 
investigation. The preliminary analysis activity begins with 
conducting needs analysis, curriculum analysis, concept 
analysis and student analysis. Needs analysis is done to 
collect the information needed in development of 
mathematics Learning Tools based on Problem Based 
Learning (PBL). Information was collected at Naga Sakti 
Public High School in Tapung Hilir Subdistrict through 
observes activities, interviews with mathematics teachers and 
gives student questionnaires.  

Based on observations and interviews conducted on the 
seventh grade mathematics teacher at SMPS Naga Sakti, 
some information was obtained, namely: in the process of 
mathematics learning carried out still dominated by the 
teacher, the learning steps carried out were routine steps, 
such as: teacher give concepts accompanied by examples of 
problems, then students work on the exercises contained in 
the LKS. The teacher does not get used to presenting 
questions to train students' problem solving skills. So that 
students experience difficulties when faced with problem 
solving problems. 

Learning tools used in the learning process in the form of 
LP, textbooks and worksheets are ready to use which are 
obtained from certain institutions. The lesson plan used by 
the teacher has not specifically described the learning steps 
in the material being taught. In LP, activities that activate 
students are not yet illustrated, and have not been seen to 
teach students problem solving skills. In other words, the LP 
prepared by the teacher has not been conditioned by the 
needs of students. The worksheets used in the school are 
more directed to the conclusion of the material rather than 
the activities or activities of students. The LKS used contains 
practice questions not containing problems whose 
completion steps can train students' thinking skills. LKS also 
has not been able to activate students and train students to 
work independently. In addition the stages in the LKS are not 
in accordance with the stages of learning activities in the LP 
that the teacher makes. 

The information obtained further is about students' 
understanding of the material that has been learned. 
According to the teacher, students 'abilities are very diverse, 
students' understanding of the material depends on their 
interest and attention during the learning process. There are 
still many students who consider mathematics difficult 
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because many formulas are used. According to the teacher's 
explanation, some students could not understand the material 
well, but they did not dare to ask questions about the subject 
matter they did not understand because they felt embarrassed 
and afraid to ask questions. 

At the stage of curriculum analysis a review of the 
education unit level curriculum (KTSP) was applied in 
schools for mathematics subjects in grade VII SMP on social 
arithmetic material. Curriculum analysis is done by 
observation using an instrument in the form of a checklist. 
This analysis is in the form of determining indicators of 
social arithmetic materials that will be developed in LP and 
Student Workseet. Explanation of Standard Competence 
(SC), Basic Competence (BC), and indicators of 
achievement of competency into consideration to determine 
the concepts needed in learning mathematics and measuring 
the achievement of SC and BC. The results of the SC and BC 
analysis contained in the content standard are translated into 
indicators of achievement of competence. The results of the 
elaboration of competency achievement indicators for basic 
competencies in social arithmetic materials can be seen in 
Table 1. 

TABLE 1.  INDICATORS OF COMPETENCE ACHIEVEMENT IN SOCIAL 

ARITHMETIC MATERIALS BASIC 

Basic 
Competencies 

Indicators of Achievement of 

Competencies 
Resolving 
problems 

related to social 

arithmetic 
(sales, 

purchases, 

profits, losses , 
discount, gross, 

tara, net, single 

interest, and 
tax). 

1. Understand the concept of overall 
value, unit value, and partial value. 

2. Resolve problems related to overall 

value, unit value, and partial value. 
3. Understand the relationship between 

sales prices, purchase prices, profits, 

and losses. 
4. Resolve problems related to sales 

prices, purchase prices, profits, and 

losses. 
5. Resolve problems related to profit and 

loss percentages. 

6. Determine the concept of rebates 
(discounts). 

7. Resolve problems related to rebates 

(discounts). 
8. Determine the concepts of gross, tara, 

and net. 

9. Resolve problems related to gross, tara, 
and net. 

10. Determine the concept of single interest 

and taxes in economic activities. 
11. Resolve problems related to single 

interest and taxes. 

 

The description of competency achievement indicators is 
done so that the social arithmetic material that will be taught 
can be explained in order so that it is easily understood by 
students. Based on the elaboration of SC and BC it is 
arranged a mathematics learning device based on Problem 
Based Learning (PBL) in the form of LP and LKS. 

The next stage is concept analysis, this analysis aims to 
determine the content and subject matter needed in the 
development of learning tools, by identifying the main 
concepts taught, detailing and compiling them 
systematically. Concept analysis is done by observing using 
an instrument in the form of a checklist. The results of 
concept analysis are arranged in the form of concept maps as 
in Fig. 1 below. 

 

Fig. 1 Concept Map of Social Arithmetic Materials 

 

The last stage carried out in the preliminary analysis 
activity is student analysis. This analysis is conducted to 
examine students by identifying the characteristics of 
students so that the Student Worksheet is designed according 
to what students want. In this analysis phase the researcher 
distributes questionnaires relating to the implementation of 
mathematics learning, students' tendency to follow learning, 
learning resources, and other things that describe the 
characteristics of students.  

The questionnaire results show that students consider 
mathematics a useful lesson for everyday life, but students 
have difficulty understanding the topic and solving problems 
in the form of story problems. Students prefer the group 
learning system, are more likely to ask friends than to ask the 
teacher, more dominantly love the learning resources student 
worksheet which are green and blue with the size of the 
student worksheet such as the size of the ordinary worksheet, 
namely A4 and accompanied by an interesting picture 
according to the material. The implementation of the stages 
or steps of learning in the worksheet is detailed and clear, so 
that students in groups can understand and remember the 
material being studied well, and if students experience 
difficulties the teacher is ready to help. 

Based on the analysis, the researcher develops learning 
tools that can support learning activities that enable students 
to be active and facilitate habits and accommodate the 
characters possessed by students in improving their abilities, 
especially problem solving abilities.  

PBL-based Learning Tools begins by presenting 
problems to students so that students can practice their 
thinking skills in solving problems. Worksheets contain 
student activities in understanding concepts through 
questions that guide and direct students to the material being 
studied. Students will follow instructions based on answers 
to questions students make, so students can understand the 
concepts being studied in their own way or discuss with 
friends. After the group discussion is over the students are 
given the opportunity to present their work by presenting it 
in front of the grade, so that students are trained in 
expressing their opinions. At the end of the activity students 
are asked to make conclusions about the material that has 
been learned. 

2. The development phase or Prototyping Stage  

a. Results Design Prototype 

Based on a needs analysis, curriculum analysis, analysis 
of the concept and analysis of the students, then designed 
devices based learning Problem Based Learning (PBL), 
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which is implemented in the 1st half of the grade VII social 
arithmetic material. This learning device is designed based 
on the characteristics of learning based on Problem Based 
Learning. 

1) Design of Lesson Plans (LP) 

Lesson Plans (LP) are designed as guidelines for teachers 
in carrying out learning activities. The LP is systematically 
designed which contains the components of writing LP in 
accordance with the standards of basic and secondary 
education processes. LP is designed by paying attention to 
the linkages and integration between SC, BC, indicators of 
competency achievement, learning objectives, teaching 
materials, learning methods, learning resources, learning 
activities, and assessment to be a whole learning experience 
for students.  The steps of learning activities consist of 3 
activities, namely preliminary activities, core activities, and 
closing activities. The core activities presented in the lesson 
plan refer to PBL-based learning which consists of five 
phases of activity, namely orienting students to problems, 
organizing students to study, guiding individual or group 
investigations, developing and presenting work, and 
analyzing and evaluating the problem solving process. 
Activities in this LP are also integrated in PBL-based LKS. 

2) Designing Student Worksheets (LKS) 

The LKS design includes didactic aspects, content 
aspects, graphic aspects or appearance, and aspects of 
language. The presentation of worksheets begins with 
providing problems related to daily life in accordance with 
the material being studied. Presentation of the problem is 
accompanied by an image that matches the problem. 
Students are asked to read and understand the problem given. 
Examples of presentation can be seen in Fig. 2. 

 

 
Fig. 2 Example of Design Student Orientation Activities Problems on 

Student Worksheet PBL 

 

In the activity of guiding individual or group 
investigations, students are asked to discuss with the aim of 
obtaining the information needed to find solutions to the 
problems given. Examples of presenting activities to guide 
individual or group investigations can be seen in Fig. 3. 

 

 

 
Fig. 3 Examples of Design Activities Guiding Individual and Group 

Investigations in LKS 

 
In developing and presenting work, students were asked 

to present the results of their group discussions in front of the 
grade. This activity is also accompanied by a grade 
discussion to provide responses related to the results of the 
group presentations that appear and complete information 
that has not been conveyed. Examples of activities to 
develop and present the work can be seen in Fig. 4. 

 

Fig. 4 Examples of Activity Design Developing and Presenting Work on 

LKS PBL 

Next, students are asked to solve problems (exercises) in 
the training section. This activity aims to make students 
better understand the material they have learned. Examples 
of the problems given in the let's section practice as shown in 
Fig. 5 below. 
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Fig. 5 Example of a Let's Practice Activity on LKS PBL 

 

Problems and activities presented on worksheets 
correspond to indicators of achievement of competencies. 
Kegrafikaan aspect or appearance of worksheets designed 
made include: a cover page /cover,writing and drawing. The 
cover /cover page contains the identity or title of the 
worksheet based on Problem Based Learning PBL, subjects, 
and the student identity column as the owner of the LKS. In 
addition, in the cover there are also several images related to 
mathematics. The color chosen for Cover LKS is dominant 
in green. This color selection is in accordance with the 
results of the analysis of students who like green, using A4 
paper (size 29.7 cm × 21 cm).design cover PBL based LKS 
can be seen in Fig. 6. 

 

 

Fig. 6 Design of Cover LKS based on Problem Based Learning (PBL) 

 

LKS designed using standard language in accordance 
with enhanced spelling (EYD). LKS uses simple and 
communicative language and is in accordance with the level 
of understanding of grade VII students of junior high school 
so that the presentation of student worksheets can be 
understood by students well. After the PBL-based learning 
device design is complete, proceed to thestage self evaluation 
to check the completeness, needs and errors in the device 
made. Designed by the learning device at this stage is 
prototype I. 

b. Results of Self Evaluation 

The first activity undertaken after designing the learning 
device is a self-evaluation (evaluation itself). Before 
consulting and discussing with experts, self-evaluation is 
conducted on the learning tools that have been designed. In 
LP there are several aspects that are evaluated, including 

typing errors, accuracy of the use of punctuation, and 
accuracy of the use of words or terms. Aspects that are 
evaluated on the LKS include typing errors, accuracy of 
punctuation, accuracy of the use of words or terms, accuracy 
of writing size. In general, many errors occur in typing words 
and accuracy of punctuation.  

After self evaluation, revisions were made to learning-
based devices PBL that has been designed. Then the results 
of improvements from the prototype I were consulted and 
discussed with competent experts or experts to be validated. 

c.  Validation Results of Expert Learning Tools The 

LP validation was carried out by three experts, namely 
two mathematics lecturers and one Indonesian lecturer. 
During the validation process there are several revisions 
suggested by the validator. The validation results of LP PBL 
as a whole have met valid criteria with an average validity 
index of 0.96. 

Worksheet validation based on Problem Based Learning 
was  carried out by four experts, namely two mathematics 
lecturers, one Indonesian lecturer, and one educational 
technology lecturer. During the LKS validation phase there 
are several revisions made based on suggestions from the 
validator. The LKS validation results show that the PBL-
based worksheets developed have an average validity index 
of 0.94 for didactic and material aspects, 0.67 for linguistic 
aspects, and for graphic or display aspects have an average 
validity index of 0.67 with a valid category . Overall the 
validation results of LKS based PBL have met valid criteria 
with an average validity index of 0.76. So it can be 
concluded that the learning tools in the form of LP and LKS 
based on Problem Based Learning (PBL) developed are 
valid. 

CONCLUSION 

Based on the research that has been carried out, the 
results show that the mathematics learning device based on 
Problem Based Learning (PBL) is developed for students 
grade VII who in the first semester have met valid criteria. It 
is expected that there will be further testing in other schools 
to see the practicality and effectiveness of Learning Tools 
based on Problem Based Learning (PBL). 
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