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Abstract—This research is motivated by conditions in the field which indicate that worksheet circulating in elementary schools contains learning activities that do not encourage students' thinking abilities to solve various contextual problems and provide subjectivity experiences to develop their attitudes. Therefore, a research was carried out that aims to develop problem-based learning (PBL) model worksheet in force material to improve problem-solving skills, self-confidence, and responsibility of students. This research method uses ADDIE (Analyze, Design, Develop, Implement, Evaluate) development method. The validated worksheet was tried out limited to one class. Participants in the study were 33 fourth grade students in the elementary schools in Dayeuh kolot District, Bandung Regency Indonesia. The data was collected using test instruments, validation sheets, and observation sheets that had been tested by experts. Data analysis using N-Gain. Based on the research results, it can be concluded that the problem-based learning model worksheet the topics of force developed can improve problem solving skills, self-confidence, and responsibility of students.
Keywords— worksheet, problem-based learning model, problem-solving skills, self-confidence, responsibility.　　　　
 I. INTRODUCTION

During life, students will always be faced with various problems that are constantly changing and increasingly complex. Therefore, according to Karhami and Supriyati (2019)
 it is very important for students to have skills that are significantly able to solve the various problems they face. This is in line with the opinion expressed by Berkowitz and Bier (2007, p. 38), that a person's positive attitude affects his skills in solving the problems he faces. One effort that can be made to equip problem-solving skills and attitudes of students is through the educational process in schools. In the 2013 Curriculum, attitude competence is the top priority and gets the greatest proportion that must be developed in learning in elementary school.

Among the disciplines taught in elementary school, Natural Sciences is a discipline whose main objectives include teaching students to think at higher levels to solve real problems and develop positive attitude values. According to the National Education Standards Agency (2007), this is because science learning is oriented towards the involvement of students in scientific investigation activities which include preparing hypotheses, designing experiments, evaluating, measuring, and drawing conclusions for solving various contextual problems.

The formulation of the problem in this study are, how are the characteristics of the worksheet used in elementary schools, how to design worksheet for problem-based learning models in force materials to improve problem-solving skills, self-confidence, and responsibility of students, What are the characteristics of worksheet for problem-based learning models in developed worksheet the topics of force to improve problem solving skills, self-confidence, and responsibility of students, how the feasibility of worksheet problem-based learning models on the topics of force to improve problem-solving skills, self-confidence, and responsibility of students based on expert judgment, How to implement learning using problem-based learning model worksheet in the topics of force to improve problem solving skills, self-confidence, and responsibility of students, How to improve students' problem solving skills through learning using problem-based learning model worksheet on  the topics of force, How is the profile of increasing the confidence and responsibility of students through learning using problem-based learning model worksheet on the topics of force ?

II. RESEARCH METHODS 
The research location is located in one of the elementary schools, Dayeuhkolot District, Bandung Regency. While the participants in this study were Class IV of the 2018/2019 academic year, totaling 33 students.

This study uses the ADDIE (Analysis, Design, Development, Implementation, Evaluation) development method. ADDIE is a product development concept that serves as a guiding framework for complex situations, very suitable for developing educational products and other learning resources (Banch, 2009, p. 2). In this study, the product developed was worksheet with problem-based learning models in the topics of force to improve problem-solving skills, self-confidence, and student responsibility. The ADDIE method development stages according to Branch (2009, p. 2) consist of analyze, design, develop, implement, and evaluate, which are presented in Figure 1.
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Fig. 1 The ADDIE Method Stages (Branch, 2009)

Meanwhile, the research procedure is described in Figure 2.
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Fig. 2 Research Procedure

	Statistical Parameters
	Pretest
	Posttest
	N-Gain

	Ideal Maximum Score
	74,00
	74,00
	0,71

	Maximum Score
	26,00
	71,00
	

	Minimum Score
	11,00
	35,00
	

	Average
	18,94
	57,97
	

	Standard Deviation
	3,52
	10,26
	


III. RESULT AND DISCUSSION 
The results of the research and discussion in this study are presented based on the results of the analysis of the research conducted.

1. Based on the interview
Information was obtained that the Student Book published by the Ministry of Education and Culture in 2017 is the main teaching material for grade IV students as a guide for learning activities to make it easier for students to master competencies. The Student Book is divided into nine themes, each theme consisting of three sub-themes where each sub-theme consists of six lessons. One lesson is carried out in one day (± 6 x 35 minutes). Science learning in the Student Book is integrated with other subjects which are tied together in one theme.

2. The design of worksheet 
Based on the steps for drafting worksheet from the Ministry of National Education (2008), which includes: 1) curriculum analysis, namely analyzing themes, materials, core competencies, basic competencies and then translated into objectives and indicators of competency achievement; 2) compiling worksheet needs which include determining tools, materials, and procedures for learning activities; 3) set the title; 4) compiling worksheet which is designed with due observance of content suitability, didactic, construction, and technical aspects. The components in the worksheet in this study include a cover containing the title and identity of students, core competencies and basic competencies, learning objectives, learning instructions, and learning activities for the implementation of problem-based learning model steps.

3. To assess the feasibility of the worksheet
Three expert lecturers were validated for the worksheet, show in the table. 1.

Table. 1 Worksheet Validation Results

	Number
	Aspect
	Percentage value
	Category

	1
	Material suitability
	82.22
	Very Good

	2
	Compliance with didactic requirements
	79.45
	Good

	3
	Worksheet conformity with conditions
	79.63
	Good

	4
	Construction
	81.48
	Very Good

	
	Worksheet conformity with technical requirements
	80.70
	Very Good


4. Implementation of problem-based learning model 
Implementation of problem-based learning model the topics of force to problem solving skills of students given pretest and posttest problem solving skills to participants presented show in the table. 2.

Table. 2 Acquisition of Pretest, Posttest, and Average N-

	Statistical Parameters
	Pretest
	Posttest
	N-Gain

	Ideal Maximum Score
	74,00
	74,00
	0,71

	Maximum Score
	26,00
	71,00
	

	Minimum Score
	11,00
	35,00
	

	Average
	18,94
	57,97
	

	Standard Deviation 
	3,52
	10,26
	


Based on Table. 2, it can be seen that the problem solving skills of class IV students have increased the average score. Thus it can be concluded that, learning using the problem-based learning model worksheet can improve the problem solving skills of students. Increasing indicators of problem solving skills through learning using worksheet based on problem-based learning models on the topics of force obtained from the difference in pretest and posttest scores and the ideal score of each indicator of problem solving skills can be seen in the table. 3.

	Indicator
	Average 
	Ideal Maximum Score
	N-Gain
	Category

	
	Pretest
	Posttest
	
	
	

	Defining problems
	6,64
	19,61
	24,00
	0,75
	high

	Making various choice of solutions
	3,00
	5,36
	6,00
	0,78
	high

	Making decisions
	2,12
	9,39
	12,00
	0,74
	high

	Implementation of the solution
	5,91
	17,87
	24,00
	0,66
	medium

	verifying the solution
	1,27
	5,72
	8,00
	0,66
	medium


Table. 3 Acquisition of Score for Pretest, Posttest, and N-Gain Indicators Problem Solving Skills

Table. 3 shows that there is an increase in each indicator of students' problem solving skills, based on the pretest and posttest after the application of problem-based models in science subjects. The increase in the high category is in the indicators of defining problems, making various choice of solutions, and making decisions. Meanwhile, the other two indicators, namely the implementation of the solution and verifying the solution are in the medium category. However, both indicators still show an increase in scores after learning. Therefore, it can be concluded that the use of problem-based learning model worksheet on the topics of force can improve every indicator of problem solving skills.

5. The profile of increasing students

Meanwhile, the profile of increasing students 'self-confidence and responsibility through learning using the problem-based learning model worksheet on the topics of force is presented respectively in Figure 3. and Figure 5. It is known that the increase in students' self-confidence through learning using problem-based worksheet, can be seen in Figure 3.
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Figure 3. The Profile of Increasing Confidence Attitude

Based on Figure 3. it can be seen that the students' confident attitude has increased from meeting to meeting. The lowest average score for self-confidence is at the 1st meeting. Meanwhile, the highest average score of self-confidence was at the 6th meeting. The chart pattern rose sharply at the 1st meeting towards the 2nd meeting. That is, at the second meeting, the students' self-confidence has increased significantly through problem-based learning. Thus, it can be concluded that the worksheet problem-based learning model developed and used in learning the topics of force can increase students' self-confidence.

The profile of increasing students' self-confidence in each indicator, namely the courage to express opinions and dare to appear in front of the class can clearly be seen in Figure 4.
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Figure 4. The Profile of Increasing Confidence in Each Indicator

Figure 4. shows that there is an increase in the average score of students' self-confidence both on the indicators of the courage to express opinions and dare to appear in front of the class at every meeting. The lowest average score on both indicators occurs at the 1st meeting while the highest average occurs at the 6th meeting. The average score of the first meeting on the indicator for the courage to express an opinion is 2.42 and on the indicator for the courage to appear in front of the class is 2.48. Meanwhile, the average score at the 6th meeting on the indicator for the courage to express an opinion was 3.61 and on the indicator for the courage to appear in front of the class was 3.52. A sharp increase occurred at the second meeting, while at subsequent meetings the increase occurred dynamically. Thus, it can be concluded that the worksheet developed problem-based learning model can increase self-confidence in indicators of the courage to express opinions and dare to appear in front of the class at every meeting.

During the implementation of learning using worksheet, the problem-based learning model of the topics of force was also carried out by observing the responsibility attitude of students by two observers who were teachers of the research subject schools. Observed responsibility indicators include completing assigned tasks on time, carrying out tasks that are their responsibility, and participating in groups. Thus, it can be seen that the increase in responsibility attitudes of students through learning using problem-based worksheet whose profile of improvement can show in Figure 5.
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Figure 5. Profile of Increasing Responsibility Attitudes

Based on Figure 5. it can be seen that the responsibility attitude of fourth grade students has increased from meeting to meeting. The lowest average score of responsibility attitudes is found at the 1st meeting. Meanwhile, the highest average score of responsibility attitudes was found at the 6th meeting. The chart pattern rose sharply at the 1st meeting towards the 2nd meeting. This means that at the second meeting students almost fully have the responsibility of completing the assigned tasks on time, carrying out the tasks that are their responsibility, and participating in groups. Thus, the problem-based learning model worksheet used in learning can increase the responsibility attitude of students.

The indicators of responsible attitudes observed in this study include completing assigned tasks on time, carrying out tasks that are their responsibility, and participating in groups. The profile of increasing the attitude of responsibility on these three indicators can be seen clearly in Figure 6.
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Figure 6. Profile of Increased Responsibility for Each Indicator

Figure 6. shows that there is an increase in the average score of the responsibility attitude of students both on the indicators of completing the assigned task on time, carrying out the tasks that are their responsibility, and participating in groups at each meeting.

IV. SUMMARY 
It is known that the Student Book and worksheet only contain material and evaluation questions that only emphasize the knowledge ratios of students, without containing a series of learning activities that give students experience to construct their knowledge through scientific investigation activities to solve daily problems. Curriculum analysis in worksheet design is carried out by taking into account the characteristics of the curriculum that is being used in a school. This is done so that the development carried out can be in accordance with the demands of the applicable curriculum, to what extent the themes and materials have been given to students, what material will be taught, what competencies must be developed, and the learning objectives and indicators to be achieved.

Based on the material suitability validator assessment consisting of the suitability of the material with basic competencies, the correctness of the material, and the timeliness of the presentation of the material according to the core competencies, basic competencies, indicators, and learning objectives set out in the 2013 Curriculum. which is in accordance with the needs where the breadth and depth of the material contained is in accordance with the curriculum. Regarding the correctness of the material, based on the validator's assessment, the learning materials contained in the worksheet are in accordance with the material concepts of friction and magnetic forces presented in the supporting information in the worksheet. Based on the worksheet characteristics that are presented in the research results, it can be seen that the activity steps in the worksheet are adjusted to problem-based learning steps consisting of problem orientation, formulating problems, individual and group investigations, making and presenting reports, and analyzing and evaluating the results. The implementation of the worksheet was observed by two observers from the school who were the research subjects. Based on the results of the research, it shows that all learning activities from preliminary to closing activities have been carried out in accordance with those contained in the worksheet. Activities in the problem-based learning model in science learning provide environmental conditions that encourage the imagination and curiosity of students (Karhami and Supriyati, 2019). The steps of the problem-based learning model in worksheet facilitate students to improve problem solving skills. This learning model has learning steps that are similar to the problem solving process so that it can improve problem-solving skills (Barrows and Tamblyn, 1980). The model also enhances critical and creative thinking as keys to solving effective problem-solving tasks (Hmelo-Silver 2009; Hung, 2009, p. 119). They are thus trained to be active problem solvers.

When students apply a problem-based learning model they are trained to learn independently, set their own goals, and describe their own process for learning (Maggi Savin-Baden, 2003). This is because they are in charge of their own learning process in planning, controlling, directing, application, and assessment of learning processes and outcomes (Grabinger, et al., 2012, p. 6). The teacher as a facilitator tries to encourage students to accept more responsibility for their learning experience (Barrows, 1986; Hmelo-Silver, 2009). This creates an attachment to learning, self-confidence as a learner, openness to challenges and acceptance of responsibility for learning (Barron et al., 1998, p. 273; Davis and Harden 1999, p. 133; Sockalingam et al. 2011, p. 2; Eun and Young, 2017; Karhami and Supriyati, 2019, p.64). In other words, the situations and conditions (habituation) in the problem-based learning model allow students to get used to behaving according to values and into attitudes (Budimansyah, 2019, p. 67). The existence of discussion, question and answer, and presentation activities can familiarize students with confidence in giving opinions and taking in front of the class. Thus, it can be concluded that the implementation of the problem-based learning model worksheet develops all the potential and competencies of students both in the aspects of knowledge, attitudes, and skills.

Based on the results of observations, there were several obstacles faced by students during the implementation of learning using the problem-based learning model worksheet in the form of a lack of answer columns available in the worksheet in writing information and making questions into corrective materials for the developed worksheet.

Based on the research results, it can be seen that the problem solving skills of students have increased through the use of worksheet problem-based learning models in science learning. This is in accordance with the results of research conducted by Akınoğlu and Tandoğan (2007), that there is a significant difference in the problem-solving abilities of students between the implementing class and the class that does not apply the problem-based learning model. In addition, this is supported by the results of research by Hala and Taiyeb (2016) showing that the learning activities of participants, student learning outcomes, and the abilities of students after being taught by learning using worksheet increased in the high category. Increased problem solving skills of students due to the problem-based learning model worksheet encourages students to think independently in decision making for problem solving (Beckman and Weber, 2016). This learning model uses unstructured problems as the first step of learning to stimulate students to actively build knowledge (Dolmans and Schmidt, 2000, p. 535; Hmelo-Silver, 2009, p. 235).

V. CONCLUSION 
The design of the worksheet for the problem-based learning model in this study includes curriculum analysis, compiling the needs of the worksheet which includes determining tools, materials, and procedures for learning activities, assigning titles, compiling worksheet which are designed to pay attention to aspects of content suitability, didactic, construction, and technical aspects.

The feasibility of worksheet for problem-based learning models on force materials based on expert judgment reached 80.70% with a very good category. Thus, the developed worksheet is feasible to be implemented.

The characteristics of the worksheet of the problem-based learning model in the force material developed in this study have the steps of a based learning model, namely problem orientation, formulating problems, individual and group investigations, creating and presenting reports, as well as analysis and evaluation of results. Thus, each learning activity in worksheet is designed to practice problem solving skills, self-confidence, and responsibility of students.

Implementation of learning using the problem-based learning model worksheet consists of preliminary activities, core activities, and final activities. The core activities consist of problem orientation, problem formulation, individual and group investigations, creating and presenting reports, and analysis and evaluation of results.

Improved problem solving skills of students in the high category after learning using worksheet problem-based learning models on the material of friction and magnetic forces. This is because each stage in the worksheet trains students in problem solving activities.

The increase in self-confidence and responsibility of students, students are in the medium category after learning using worksheet problem-based learning models on the topics of force. This is because the activities at worksheet allow students to get used to behaving according to the values of self-confidence and responsibility.

While the implementation of this research has implications for elementary school teachers, as a matter of consideration using worksheet problem-based learning models on the topics of force to improve problem-solving skills and attitudes of students, as well as providing new experiences using worksheet problem-based learning models on the topics of force and developing solving skills. problems, self-confidence, and responsibility. Meanwhile for other researchers, it can provide insight and conduct further research on the development of problem-based learning model worksheet on other materials and the competencies of other students.
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passive, singular modes of design, and instead move toward designs that facil-
itate active, multi-functional, situated, inspirational approaches to learning.
The goals of this book are to first present the ADDIE concept (Fig. 1), and
second, use ADDIE as a way to organize the common procedures associated
with instructional design (Fig. 2).

Fig. 1 The ADDIE concept
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