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ABSTRACT 

This study aimed to describe the effectiveness of Problem-Based Learning in terms of learning achievement, problem-

solving, and student confidence in the Statistics course. The stages of the problem-based learning model are (1) 

finding the problem; (2) building a work structure; (3) defining the problem; (4) collecting various information; (5) 

formulating solutions; and (6) evaluation. This study is a quasi-experimental research. The subjects in this study were 

34 students of the Mathematics Education Study Program at Cenderawasih University. The instruments used in this 

study consisted of learning achievement test instruments, problem-solving ability tests, self-confidence questionnaires, 

and learning implementation observation sheets. Descriptive analysis and statistical analysis are data analysis 

techniques used in this study. Statistical analysis using the z proportion test at a significant level of 95%. The results 

showed that problem-based learning was effective in learning achievement, problem-solving skills, and self-

confidence. 
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1. INTRODUCTION

Education is one of the primary capital essential to 

building quality human resources. In general, instruction 

is translated into a curriculum so that it is easy to 

implement to achieve education goals. It is necessary to 

profile the qualifications of graduates' abilities to 

achieve the national education goals. The profile is 

contained in the competency standards of graduates 

based on Law Number 20 of 2003 concerning the 

National Education System in Indonesia. Therefore, the 

curriculum plays a fundamental role in realizing 

educational goals. 

Today, the curriculum that applies at universities in 

Indonesia is the Indonesian National Qualifications 

Framework-based curriculum. The competency 

standards of graduates based on the Indonesian national 

qualification framework are then translated into aspects 

of attitudes, knowledge, and skills. The competencies 

empower potential and assist students in improving their 

attitudes, knowledge, and skills [1]. 

Students in the Mathematics Education Study 

Program are future mathematics teachers. Therefore, as 

prospective mathematics teachers, mathematics 

education students must master mathematical concepts 

well, especially statistical concepts, to support a 

teacher's professionalism [2]. Professional teachers can 

assist students in achieving their learning goals [3]. The 

mastery of the teacher's material with learning 

achievement has a positive relationship [4]. Learning 

achievement shows understanding and skill of the 

material being studied as evidence of achieving learning 

objectives [5],[7]. It indicates that the importance of 

mastery of knowledge. 

Prospective teachers are expected to master both 

knowledge competencies and skill competencies. One of 

the crucial skills in everyday life that must be mastered 

is problem-solving skills. Problem-solving is a practical 

skill that is quite common and can be learned because it 

involves various thought processes, including analysis, 

interpretation, reasoning, prediction, evaluation, and 

reflection. Problem-solving skills include four phases of 
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skills, namely (a) understanding the problem 

(objectives, known and unknown information); (b) 

developing a plan or approach solution; (c) 

implementing the plan and confirming the correctness of 

its implementation; and (d) examining solutions, 

confirming the results and considering whether there are 

other possible alternatives [8], [10]. 

Prospective teachers are expected to master the 

aspects of knowledge and skills and master the elements 

of attitude. Student-teacher candidates must have good 

self-confidence so that their duties as teachers can run 

well in the future. Self-confidence is one of the reasons 

a person can complete his duties well in society [11]. 

Self-confidence is a person's belief in his abilities 

without being dependent on others, so he can be 

optimistic in acting and being responsible for the 

consequences of his actions [12]. Apart from that, with 

self-confidence, students can take appropriate and 

effective steps in various situations, even if they arise 

from themselves or others [13]. So that self-confidence 

affects one's learning achievement and affects daily 

interactions in the social environment of society. 

In problem-based learning, a stimulus is given using 

contextual problems. Through problem-solving 

activities, it is hoped that students' learning skills, self-

confidence, and achievement in education can increase. 

Problem-based learning, which is identical to using non-

routine problems in learning activities, can develop 

problem-solving skills, materials, and self-regulation 

[14]. It can be formed through the process of each stage 

of learning, namely: (1) finding problems; (2) building a 

work structure; (3) defining the problem; (4) collecting 

various information; (5) formulating solutions; and (6) 

evaluate [11], [15-19]. 

Suppose a student has a good understanding of a 

concept. The student can relate the concept to other 

concepts, both in mathematics and outside of it, as an 

independent form of learning [20]. It can increase their 

knowledge as prospective teachers and their students' 

ability in the future. For example, a good mastery of 

statistical concepts will enable a student to relate the 

roles of descriptive statistics and inferential statistics to 

solving problems related to statistics. So, when there are 

problems in everyday life related to statistical concepts, 

a student can solve these problems more efficiently. 

In addition to a good understanding of the teaching 

material, students must have good self-confidence as 

prospective mathematics teachers. Self-confidence is 

essential so that a person can carry out his duties well in 

society [11]. Confidence is needed by students when 

they become teachers and when they are in college. The 

importance of self-confidence in lectures is that students 

have independence in doing their tasks. Freedom will 

make students not dependent on others in doing their 

duty. With independence, students will be more 

confident in their ability to overcome a problem. With 

good self-confidence, students can carry out all the 

exercises to become good teachers, for example, 

carrying out learning practices at school or explaining 

their thoughts in class discussions. 

Confidence is needed for a teacher to convey 

information correctly and adequately in front of 

students. In addition, good self-confidence will allow a 

teacher to produce creative ideas in managing learning 

activities and have a sense of optimism about the 

success of the actions he takes. High self-confidence 

from a teacher is expected to emit a positive aura 

through his words and efforts to increase student's 

motivation to learn the material, especially mathematics. 

If students have high motivation to learn the material 

and are accompanied by positive advice from the 

teacher, their confidence in learning the material will 

increase. It is expected to reduce the fear of students in 

learning mathematics, especially in working on complex 

mathematical problems.  

Some of the explanations above illustrated the 

importance of self-confidence for prospective 

mathematics teacher students. Everyone's confidence 

level is different; some have low, medium, high, and 

very high self-confidence. In this study, the criteria for 

good self-confidence are high or very high. Not all 

students in the class have high or very high self-

confidence. Therefore, the student's self-confidence 

needs to be increased through the lecture process, which 

can increase self-confidence to achieve high or very 

high criteria. 

Therefore, this study aims to describe the 

effectiveness of the problem-based learning model in 

terms of learning achievement, problem-solving skills, 

and self-confidence of prospective mathematics teacher 

students. 

2. METHOD 

This study is a quasi-experimental design. The 

population in this study were prospective mathematics 

teacher students at the Mathematics Education Study 

Program at Cenderawasih University. The sample in this 

study was Class B students, randomly selected from two 

classes, where the two classes had relatively the same 

level of knowledge. Figure 1 shows the research design 

used in this study [21]. 

 

Figure 1. Research Design 

The data in this study were collected using test and 

non-test techniques. The test is used to measure student 

achievement and problem-solving skills, while the non-

test measures students' self-confidence. The instruments 

include learning achievement questions, problem-

solving skills questions, student self-confidence 
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questionnaires, and problem-based learning 

implementation observation sheets. 

The expert's assessment shows that the content 

validity of the test instruments and questionnaires is 

feasible to use. In terms of construct validity, based on 

the confirmatory factor analysis results on the self-

confidence questionnaire, and obtained a KMO value of 

0.58. The result of factor analysis shows that there are 

five components in self-confidence. The results of the 

exploratory factor analysis follow the theoretical 

studies. The overall learning devices and instruments 

have met the validity criteria and are suitable for the 

learning process. 

Furthermore, the instrument reliability estimation is 

carried out. The instrument is declared reliable if the 

minimum estimated reliability value obtained is 0.65 

[22]. Based on the results of the reliability estimation, 

the three tools are reported reliable. Instrument 

reliability results are presented in Table 1. 

Table 1. Estimation of research instruments reliability 

Instrument Reliability 

Learning achievement 0,774 

Problem solving 0,725 

Self confidence 0,660 

 

The analytical technique used is not only descriptive 

analysis but also statistical analysis. The data is 

described based on the average, maximum, and 

minimum scores. Statistical analysis using the 

proportion test. The data used in the statistical analysis 

is posttest data. The proportion test is used to analyze 

whether problem-based learning is effective in learning 

achievement, problem-solving skills, and self-

confidence. However, before carrying out statistical 

analysis, it is necessary to prove the assumptions first; 

the data comes from a normally distributed population. 

The data analysis technique used is normality test and 

hypothesis testing. Normality test using Chi-Square 

criteria c2 [23], with value criteria 𝑑𝑖2< 𝒳2(0,5) close 

to 50% of the data can be said to be normally 

distributed. The normality test is used to determine 

whether the data comes from a population that is 

normally distributed or not. Furthermore, hypothesis 

testing aims to assess the effectiveness of problem-

based learning in terms of learning achievement, 

problem-solving skills, and student self-confidence. 

Problem-based learning model can be declared 

effective if the proportion of prospective teachers who 

have achieved a learning achievement score of 70 is 

more than 75%. On the other hand, the proportion of 

students who have completed a problem-solving skill 

score in the minimum good category is more than 75%. 

The ratio of students who have achieved a confidence 

score in the minimal category "well " is more than 75%. 

Statistical testing was carried out at the significant level 

= 5%, and the test statistics were as in the following 

formula equation. 𝑍 =

𝑥

𝑛−𝜋0

√
𝜋0−𝑞0

𝑛

 

where x is the number of teacher candidates who meet 

the specified criteria, 0 is the proportion of the 

hypothesized sample, q0 = 1 - 0, and n is the number of 

students [24]. 

3. RESULTS AND DISCUSSION 

3.1. Results 

The mathematics learning achievement test was 

given to 34 students who were the research subjects. 

The results of the description analysis related to learning 

achievement are summarized in Table 2. 

Table 2. Learning achievement test results 

Styles Shortcuts 

Description 95 

The highest score 50 

Lowest Value 23 

Completed student 5 

Student not finished 82,14% 

Based on the data collected from the research results, 

the Z proportion test is carried out. Problem-based 

learning is declared effective if the proportion of 

student-teacher candidates who achieve a learning 

achievement score of 70 is more than 70%. Based on the 

sample data obtained, Z= 1.986 and Z0.05 = 1.645 

means Z > Za. It shows that the proportion of student 

scores who have achieved a score of 70 is more than 

70%. Based on the effectiveness criteria, problem-based 

learning is declared effective in learning achievement. 

Then the problem-solving skills test results also 

determine the criteria for the effectiveness of the 

implementation of problem-based learning. The 

descriptive analysis of problem-solving skills results is 

summarized in Table 3. 

Table 3. Problem solving ability test results 

Description Score 

The highest score 90 

Lowest Value 45 

Completed student 22 

Student not finished 6 

Completeness presentation 78,,5% 

 

Based on the data that has been collected from the 

results of the study, then a Z proportion test is carried 

out. Problem-based learning is declared effective in 

terms of problem-solving skills if the proportion of 

students who achieve a minimum good category is more 

than 70%. 

Based on the sample data, it is obtained the value of 

Z = 1.782, and because Z0.05 = 1.645, Z > Za. It can be 

concluded that the proportion of student scores who 

have achieved a problem-solving skill score in the 
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minimum good category is more than 70%. Based on 

the effectiveness criteria, problem-based learning is 

declared effective in problem-solving skills. 

The following hypothesis test tests the effectiveness 

of problem-based learning in student self-confidence. 

The descriptive analysis of students' self-confidence 

results are summarized in Table 4. 

 Table 4. Results of the confidence questionnaire 

Category Score 

 Before After 

Very good 0 5 

Well 10 20 

Enought 14 3 

Not enought 4 0 

Veryless 0 0 

 

Based on the data obtained, a test was first conducted to 

determine whether the average score of the 

questionnaire after learning was more than the average 

score of the questionnaire before learning. 

This test was conducted using the Paired Samples 

Test. The decision criterion is that 𝐻0 is rejected if the 

significance is less than 0.05. From the test results, 

obtained a significance = 0.012. It means that the 

average self-confidence score after the implementation 

of problem-based learning is more than the average self-

confidence score before the application of problem-

based learning. Problem-based learning is declared 

effective if the proportion of students who have 

achieved a confidence score in the minimum good 

category is more than 75%. From the sample data, the 

calculation results are Z = 2.898, and because Z = 1.645 

means that Z > Za. The proportion of students who get a 

confidence score in the minimum good category is more 

than 75%. Based on the existing effectiveness criteria, 

problem-based learning is effective in student self-

confidence. 

3.2. Discussion 

Today's mathematics learning is in dire need of 

innovation. One of the innovations in learning that can 

be chosen is applying a learning model that supports the 

development of thinking skills to support independent 

learning. However, in reality, an existing learning model 

does not necessarily guarantee that it effectively applies 

to every material or concept in mathematics. Therefore, 

it is necessary to prove in the form of experiments. This 

study applied a problem-based learning model to the 

statistics course. 

Based on the results of the research results described 

previously, the results obtained that learning using a 

problem-based learning model is effective in terms of 

each aspect studied, namely learning achievement, 

problem-solving skills, and self-confidence. Problem-

based learning is a series of stages of the learning 

process that uses non-routine problems as a focus to 

develop problem-solving skills, mastery of the material, 

and self-regulation [14]. The steps in problem-based 

learning are as follows: a) finding the problem; b) 

building a work structure; c) defining the problem; d) 

collecting various information; e) formulating solutions; 

and f) evaluation [11], [14-18]. 

The first step is to find the problem. At this stage, 

students are facilitated to understand the issues 

presented. The problems presented are non-routine 

problems related to statistical concepts. Thus, students 

can realize that the problem is essential and requires 

time and attention to be solved. The second and third 

steps are to build a work structure and define the 

problem. In this step, students build a work structure by 

expressing what they know about the existing situation 

and what ideas can solve it.. The problem is then 

packaged in the form of a problem formulation. The 

fourth step is collecting and sharing information. This 

step encourages students to collect and share the 

necessary information with their group mates to solve 

problems. The last step is to formulate a solution and 

evaluate. Students in groups develop solutions for 

solving the issues they face. Formulating solutions is 

done collaboratively and cooperatively by emphasizing 

aspects of effective communication in groups. At this 

stage, students look enthusiastic in the problem-solving 

process. Each step in problem-based learning is 

beneficial in developing problem-solving skills and 

indirectly supports the development of student 

confidence as prospective teachers. 

In terms of learning achievement, it can be stated that 

problem-based learning is effective. Problem-based 

learning steps can facilitate students in understanding 

the material. In the problem-solving step, the 

information that students have obtained during learning 

activities can be applied by students to analyze and 

review the problems. Achievement refers to an 

individual's obtaining information, especially 

concerning academic progress [25]. In addition, the 

student worksheets have provided activities for students 

to understand the material and process information. It 

certainly has a positive impact on student achievement. 

At the end of the lesson, students are allowed to 

express their experiences, difficulties or obstacles, while 

working on problems. This opportunity facilitates 

students to continue improving the product to be even 

better. In addition, the teacher reflects on the learning 

done by asking several questions such as whether 

problem-based learning is fun, what makes them 

interested in this learning, what is impressive during the 

problem-solving process, and so on. This activity can 

also have a positive impact on student self-confidence. 

Problem-based learning used in this study begins with 

finding problems, analyzing problems, building work 

structures, defining problems, collecting various 

information, formulating solutions, and evaluating. 

Based on the explanation from the previous paragraph 

that in problem-based learning, students can develop 

initiative in work, motivate internally to learn, and 

develop interpersonal relationships in group work. 
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The effectiveness of problem-based learning is 

measured by learning achievement, problem-solving 

skills, and student self-confidence. Problem-based 

learning encourages students to be actively involved in 

constructing their knowledge so that student-centered 

learning activities become more meaningful. Problem-

based learning teaches students not only content but also 

skills [26]. Thus students can build and construct their 

knowledge and retain more information when they learn 

by doing [27]. In terms of problem-solving skills, 

problem-based learning is also effective. Problem-based 

learning steps can train students' problem-solving skills. 

In the design step of solving problem steps, students try 

to design the process that will be taken in finding 

solutions and try to solve a problem and challenge, 

which is then directed to make their own decisions. In 

this activity, students are trained to use problem-solving 

skills. In addition, in problem-based MFIs, problem-

solving exercises encourage students to find solutions to 

the problems given. 

In terms of self-confidence, problem-based learning 

has also proven to be effective. Problem-based learning 

encourages the student to discuss to find solutions to the 

problems encountered. This activity can train students to 

increase their self-confidence because students practice 

looking calm and have no fear when dealing with 

crowds and train students to be responsible for their 

tasks. Students are trained to believe in their abilities in 

conveying their ideas during discussions and develop 

them into a solution formulation so that students can be 

optimistic about the solutions they produce. Someone 

who believes that he can solve problems, achieve goals, 

or perform tasks competently shows that he has self-

confidence [28]. In addition, confidence in self-ability, 

optimism, and responsibility support students in 

increasing self-confidence. Lauster also said the same 

ideas [12], that belief in self-ability, optimism, and 

responsibility are aspects of self-confidence. The results 

of this study support previous research that states that 

problem-based learning is effective in learning 

achievement, problem-solving skills, and student self-

confidence [29]. Then the results of other studies also 

show that problem-based learning is effective for 

improving higher-order thinking skills and is also 

effective in terms of attitude, namely self-confidence. 

[17]. Thus problem-based learning is proven to improve 

student achievement, problem-solving skills, and 

student self-confidence. 

4. CONCLUSION 

The results show that the proportion of student-

teacher candidates whose learning achievement reaches 

70 is more than 70%. In comparison, the proportion of 

student-teacher candidates with problem-solving 

abilities in the "good" category is more than 70%. The 

proportion of student-teacher candidates who have self-

confidence in the "good" category is more than 75%. 

Therefore, it can be concluded that problem-based 

learning is effective in learning achievement, problem-

solving skills, and self-confidence. 
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