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 Worksheet Development Design To Improve 
Student Problem Solving Ability And Learning 

Motivation 
 

Ika Amirin, Suparman 
 

Abstract: This study aims to develop the design of student worksheets with the CTL Approach to improve students' problem 
solving skills and learning motivation in Indonesia. This research is a development research with the ADDIE development model. 
The steps with the ADDIE development model include analysis, designing, developing, evaluating, and implementing. The 
subject of this study was second grade students of Muhammadiyah 3 Wates Vocational School, Indonesia. The object of this 
research is curriculum, student character in school, and evaluation of teaching materials. The data analysis technique used in 
this study uses data reduction, presentation, and conclusions. This study resulted in the results of the Student Worksheet needs 
analysis using the CTL approach that was in accordance with student characteristics, the curriculum used in the school, and the 
material and learning objectives to improve students' problem solving skills and learning motivation. The results of the design of 
the student worksheet consist of cover parts, Core Competencies, Basic Competencies, Competency Achievement Indicators, 
learning objectives, learning instructions, sample questions, and steps of activities as exercises. This research can be developed 
into the stages of development, implementation and evaluation. 
 
Index Terms:Problem Solving Skill, Student Worksheet, Learning Motivation   

——————————      —————————— 

1 INTRODUCTION                                                                     

In the 21st century, problem solving abilities occupy important 
positions in life. One proof of the importance of problem 
solving skills is clearly seen in learning in schools [1-3].  
Problem solving abilities are important in learning because 
problem solving skills are needed to build up new 
mathematical knowledge, to create many ideas, to solve the 
mathematics problems  and another problems, to solve the 
problems with various problem solving strategies, to monitor 
and to reflect on mathematical problem solving processes [4-
7]. In addition, problem solving abilities are also important in 
everyday life. In this era, technology development also 
requires high problem solving capabilities [8]. Learning that is 
done by utilizing problem solving algorithms not only increases 
students 'mathematical thinking skills, but also increases 
students' skills in the field of engineering which ultimately can 
increase their potential in the workforce [9]. As a result, 
students who have high problem-solving abilities will naturally 
get good achievements [9-10]. In addition to problem solving 
abilities, student learning motivation also plays an important 
role in learning. Efficient learning is very dependent on student 
learning motivation. [11]. A student's learning motivation is 
indicated by the desire for student participation in various 
learning and training activities [11]. Therefore, students who 
have high learning motivation have a higher ability to solve 
problems compared to students who have low learning 
motivation [12]. The results of observations conducted by 
researchers at Muhammadiyah 3 Wates Vocational School 
showed that existing learning resources were not maximally 
utilized. 
 
 
 
 
 
 
 
 

 
 This is because the learning resources are not in accordance 
with the curriculum used. Learning resources do not include 
learning materials that are in accordance with Core 
Competencies/Basic Competencies. Learning resources for 
first grade class only contain some material that must be 
delivered in first grade class. In addition, the results of 
research that conducted in first grade class of Muhammadiyah 
3 Wates Vocational School on Linear Program material gives 
information that first grade students of Muhammadiyah 3 
Wates Vocational High School had problem solving skills and 
low learning motivation. This is indicated by: (1) Some 
students did not do the tasks that given by the teacher, (2) 
Some students are unable to make mathematical models, (3) 
Some students can make mathematical models, but they can 
not solve the questions given by the teacher, (4) No students 
can solve the questions correctly, and (5) Some students do 
not take part in the learning that directed by teacher. Linear 
Program material is appropriate if delivered with the 
Contextual Teaching and Learning Approach (Contextual 
Approach). This is because contextual learning connects the 
lesson material with the daily activities students in their family, 
community, environment, and the working world. So students 
can make connections between knowledge and their everyday 
life [13]. Eight components of contextual learning are: (1) 
making meaningful relationships; (2) free learning; (3) carrying 
out meaningful work; (4) work together; (5) critical and creative 
thinking; (6) help someone to grow and develop; (7) 
achievement with high standards; (8) use authentic 
assessment [14]. Meaningful learning will provide 
opportunities for students to solve their own problems. 
Learning resources are something that must be exist in 
learning activities in school. Without learning resources, 
learning activities will not be directed because they do not 
have clear standards. Moreover, if learning resources are 
available in schools, but the utilization of existing learning 
resources is not optimal. It also will not be effective to improve 
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student learning skills, especially the ability to solve problems 
and student motivation. One form of learning resources is the 
Student Worksheet. Student Worksheet consists of 
instructions and steps to complete the tasks that can built 
students conceptual understanding [15-16]. Indirectly, Student 
Worksheet can improve problem solving skills and low student 
motivation because students are given guidelines to solve the 
problems given. In this study, researchers used the ADDIE 
learning method. ADDIE learning methods are also used to 
design Student Worksheet to improve mathematical 
connection skills [17-18]. Furthermore, this research is used 
by researchers as the basis for using the ADDIE learning 
method in designing Student Worksheets to improve students' 
problem solving skills and learning motivation. 

 
2 METODS 
This type of research is development research. The research 
method used in this study is ADDIE. The first phase used in 
this model is analysis, the second phase is design, the third 
phase is development, the fourth phase is implementation and 
tje last phaase is evaluation [19]. The research method used in 
this study can be seen in Figure 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1. ADDIE Model Phase 

 
In Figure 1 it can be seen that the ADDIE model phase consist 
of analysis, design, development, implementation, and 
evaluation. In the analysis phase, researchers analyze existing 
problems and determine student needs to solve existing 
problems. In the design phase, researchers design learning 
resources (Student Worksheets) that students need to improve 
students' problem solving skills and learning motivation with 
the CTL approach. At the development stage, Student 
Worksheets are presented in more detail. In the 
implementation phase, the researchers tested the product on a 
small scale. Finally, at the evaluation stage the researcher 
received feedback from the results of the trial. Next the 
researcher updates the worksheet according to the results of 
the feedback. The subjects of this study were second class 
students of Muhammadiyah 3 Wates Vocational School, 
teachers, material experts, and media experts. The 
instruments used in this study include validation sheets, tests, 
questionnaires, interview guide guidelines, and observation 
sheets. A validation sheet is destined to material experts and 
media experts. Tests are used to determine problem solving 
abilities before and after using Student Worksheets. This test 

is used to determine whether there is an increase in students' 
problem solving abilities. Questionnaires are used to 
determine student learning motivation before and after using 
Student Worksheets. With this questionnaire it is known 
whether there is an increase in student motivation or not. 
Interview guidelines and observation sheets are used to 
determine the curriculum and character of students in the 
school. The data analysis technique used in this study is 
research that uses data reduction [20]. Data that obtained from 
observations and interviews are summarized and concluded. 
From the results of the analysis obtained a clear picture of the 
things that need to be done in the development of student 
worksheets. After data reduction, the next technique is 
presentation and conclusions. 
 

3 RESULT AND DISCUSSION 
 
3.1 Analysis 
There are several stages in the analysis of the ADDIE model. 
Stage 1: Curriculum analysis, used to determine the 
competencies or content that will be developed in the student 
worksheet on the Linear Program material. The curriculum 
used is the 2013 curriculum which refers to Indonesian 
government rules about Core Competencies - Basic 
Competencies in Mathematics at Vocational High Schools. 
Stage 2: Validate the questions used to measure students' 
problem solving skills and learning motivation. Stage 3: 
Determine the objectives of the activities to be achieved. In 
this research, the author developed teaching materials. It is 
Student Worksheets. Stage 4: Material analysis, activities 
identifying, detailing and compiling the lesson material to be 
written in the student worksheet. The final result in this study is 
the Student Worksheet on the Linear Program material that is 
valid in the odd semester on first grade. Based on the results 
of interviews with the teacher, we get information that Student 
Worksheet was not developed by the teacher. Students also 
do not use Student Worksheets in learning. This is because 
the Student Worksheets offered by schools from publishers 
unmatch with Core Competencies and Basic Competencies 
that have to learn. Students only use textbooks provided by 
schools whose numbers unmatch with the number of students. 
The curriculum used in Muhammadiyah 3 Wates Vocational 
School is the 2013 Curriculum. In the 2013 Curriculum 
students are required to be able to solve contextual problems 
related to daily life. Therefore students' problem solving 
abilities are important things for students to master in learning. 
Based on the results of the problem solving ability test, first 
grade students of Multimedia program are still classified in low 
ability. For this reason, student worksheets that use the CTL 
approach that can improve students' problem solving skills are 
needed by students. In the classroom, most students do not 
pay attention to what is conveyed with the teacher. Many 
things are done by students besides following the lessons 
taught by subject teachers. There are students who form their 
own discussion forums in the classroom, the hermitage with 
friends, play cellphones, even those who sleep. This shows 
that student learning motivation is very low. Therefore the 
Student Worksheet that will be formed must also be able to 
increase student learning motivation. The characteristics of 
student worksheets expected by students are student 
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worksheets that are arranged in simple language but can 
provide more understanding to students 
 
3.2 Preface 
One of the parts that composes the Student Worksheet is the 
Preface. The Preface consists of 4 paragraphs. First 
paragraph contains thanks giving to God, second paragraph 
contains a gratitudes to the parties who have helped to finish 
the Student Worksheet, third paragraph contains apologies for 
all fraud, and the last paragraph contains expectations that 
Student Worksheet can be beneficial for all parties. The 
Preface can be seen in Figure  3.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Preface 
 

In Fig. 3 It can be seen that the Preface not only expresses 
gratitude to God and the people who helped the author in 
completing the Student Worksheet, but also apologizes for any 
shortcomings accompanied by descriptions that encourage 
others to read the Student Worksheet. 
 
3.3 List of Content 
The purpose of the list of contents is to make it easier for 
students to find the material that they want to learn. The table 
of contents is arranged based on the page order in the 
Student Worksheet. The table of contents can be seen in 
Figure 4.  

.  
Fig.4. List of Content 

 
In Figure 4 it appears that there are five core parts of the 
Student Worksheet compiled. The five sections are Core 
Competencies, Basic Competencies, Competency 
Achievement Indicators, Learning Objectives, and Student 
Worksheet. The Student Worksheet is divided into several part 

of Student Worksheet, where each part of Student Worksheet 
contains Learning Guidelines, Basic Competencies, 
Competency Achievement Indicators, Learning Objectives, 
examples of questions, learning steps, and assessments on 
the part of Student Worksheet to be studied. 
 
3.4 Core Competencies and Basic Competencies 
The purpose of Core Competencies and Basic Competencies 
delivered in the Student Worksheet is to provide information to 
readers regarding the minimum abilities that must be 
possessed by students after studying the Linear Program 
material. Core Competencies and Basic Competencies that 
will be studied in general are presented in Figure 5. 

 
Fig. 5. Core Competencies and Basic Competencies 

 
In Figure 5 It can be seen that Core Competencies and Basic 
Competencies that must be mastered by students in the 
Linear Program material include knowledge and skills.  
 
3.5 Competency Achievement Indicators and Learning 
Objectives 
Student Worksheet contains the Competency Achievement 
Indicators as a minimum indicator that must be mastered by 
students. In addition, the Student Worksheet also included 
learning objectives after students studied the Linear Program 
with the CTL approach. Competency Achievement Indicators 
and Learning Objectives in general can be seen in Figure 6. 
 

  
Fig. 6. Competency Achievement Indicators dan Learning 

Objectives 
 
In Figure 6 It appears that the Competency Achievement 
Indicators for Basic Competencies number 3.4 and 4.4 has the 
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same number as the proposed learning objectives. Three 
points for knowledge and one point for skills. 
 
3.6 Student Activity Sheet 
The Student Activity Sheet contains general information, 
namely material, class/semester, and time allocation. In 
addition, the Student Worksheet also contains Learning 
Instructions, Basic Competencies, Competency Achievement 
Indicators, Learning Objectives, sample questions, learning 
steps, and assessment. Student Worksheet contains the 
learning syntax with the CTL approach because the Student 
Worksheet was developed using the CTL approach. In 
addition, the Student Worksheet was also developed by 
developing students' problem solving skills and learning 
motivation. The initial page of the Student Worksheet is shown 
in following Figure 7. 
 

.  
 

Fig. 7. First Student Worksheet  
 
In Figure 7 it is known that First Student Worksheet contains 
Basic Competencies and Competency Achievement Indicators 
which will be studied in the Linear Program submersion. In 
Fig. 8 the following is known that First Student Worksheet also 
contains learning objectives and sample questions in the sub-
material of the Linear Program. 
 

 
 

Fig. 8. Learning Objectives and Question Example  
 
In Figure 8 it appears that in the question example it contains 
the CTL syntax in the form of modeling.At the Learning Step 
students can know the CTL learning syntax and indicators of 
problem solving abilities that are passed. Part of First Student 
Worksheet in the form of Learning Steps is presented in 
Figure 9. 

 
 

Fig. 9. Learning Steps 
 
 
In Fig. 7 it is known that the syntax of the CTL approach 
(learning society, constructivism, questioning, and inquiry) and 
problem solving abilities (understanding problems) are included 
in the learning step. Design this step of learning is realized on 
two pages. On the second page, the syntax of the CTL 
approach and indicators of problem solving ability are 
presented. The second page of this Learning Step is presented 
in Fig. 10. 

 
 

Fig. 10. Authentic Assessment 
 
In Figure 10 it is known that the Student Worksheet contains 
the syntax of the CTL approach (authentic reflection and 
assessment) and one indicator of problem solving ability 
(looking back). A good Student Worksheet requirement is to 
include a bibliography. In preparing the Student Worksheet, the 
compiler must use learning resources that are in accordance 
with the readability level of First Grade Class Vocational School 
students. The reading sources used as the basis for the 
preparation of the Student Worksheet are presented in Figure 
11. 

 
Fig. 11. Bibliography 
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In Fig. 11 submitted the Bibliography form which will be filled 
with information about reading sources that form the basis of 
the preparation of the Student Worksheet. One of the abilities 
that will be improved after students use Student Worksheet is 
learning motivation. In this Student Worksheet Design 
indicators of student learning motivation are not included in 
writing such as indicators of problem solving abilities. However, 
indicators of learning motivation will be manifested in the 
appearance of attractive Student Worksheet designs so as to 
increase students' learning motivation. The Student Worksheet 
design that the author composed was then validated. Validation 
was conducted to find out how valid the design of the Student 
Worksheet was developed. The lattice of instrument design 
validation sheet can be seen in Table 1. 

 
TABLE 1 

GRID OF DESIGN INSTRUMENT 
 
 
 
 
 
 
 

 
Based on Table 1 it is known that there are five things that 
must be in the Student Worksheet design, including material, 
design, learning approach, and ability to be measured. 
Validation is carried out by experts. In this case the validator 
are Ms. Marlina Budi Wahyuni, S.Pd. as Teacher of 
Mathematics Subject of Muhammadiyah Wates High School 
and Mr. Adil Wicaksono, S.Pd as Teacher of Mathematics 
Subject of Muhammadiyah 3 Wates Vocational School. The 
comments and suggestions that the validator provides for the 
development of Student Worksheet are summarized in Table 2. 

 
TABLE 2 

VALIDATOR COMENT 
 
 
 
 
 
 
 
 

 
Based on comments and suggestions from the validator, the 
Student Worksheets was subsequently revised to obtain a valid 
and appropriate Student Worksheets to be used to improve 
students' problem solving skills and learning motivation. The 
eligibility criteria for the Student Worksheet design are 
assessed from the results of the questionnaire calculations by 
the material experts. The results of design validation 
calculations are shown in Table 3 below. 

 
TABLE 3 

CALCULATION RESULT DESIGN VALIDATION 
 
 
 

 
Based on Table 3, it can be seen that the average score of 

the Student Worksheet design is 32.5. So it can be concluded 
that the design of the developed Student Worksheet belongs to 
the excellent category. 

 

4 CONCLUSION 
This study resulted in the design of Student Worksheets 
learning mathematics with the CTL approach to improve 
students' problem solving skills and learning motivation. The 
expected results are that students have high problem solving 
abilities and students can be motivated to learn mathematics, 
especially in linear program material. The results of this study 
are the revised Student Worksheet design according to the 
comments and suggestions given by the validator. 
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