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Abstract. This study aims to determine the effect of using the Problem Solving learning model 

on Self-Confidence and student learning outcomes on the topic of reduction-oxidation. The 

research design used was Quasi-Experimental Design with Pretest-Posttest Control Group 

Design. The sample of this study amounted to 58 students, where 29 students in the 

experimental class and 29 students in the control class. In the experimental class, the Problem 

Solving learning model was applied while in the control class conventional learning models 

were applied. Data analysis for hypothesis testing using a separated variant t-test. The results 

of the data analysis showed that self-confidence at a significant level of 0.05 with dk = 56 was 
obtained tcount 2,284> ttable 1,672, then H0 was rejected and H1 was accepted so that there was an 

effect of the problem-solving learning model on self-confidence. Results of data analysis 

Learning outcomes show that at a significant level of 0.05 with dk = 56 obtained tcount 

7.519>ttable 1.672. 
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1. Introduction 

Education is a conscious and planned effort to realize a learning atmosphere and learning process so 

that students actively develop their potential to have religious spiritual strength, self-control, 

personality intelligence, noble morals and skills needed by themselves, society, nation, and the State 

[1].  

The problem that is now faced in the world of education is how to improve the quality of education 

which is generally associated with the high or low learning achievement obtained by students.Various 

efforts have been made by the education manager in order to improve student learning achievement, 

one of them is by making curriculum changes and changing the learning process in school. But in 

reality, student learning achievement is still not in accordance with what is expected.In addition, 

problems also occur in the learning process that students are less able to understand the material 

delivered by the teacher, this is due to the method applied in the learning process mostly using the 

lecture method and the teacher often considers students to have a passive role in the learning process. 

Based on the results of observations at school, the learning process tended to use the lecture 

method only and still applied the KTSP Curriculum. The results of interviews with Class X Chemistry 

teachers that in the learning process Chemistry teachers use conventional models such as lectures as 

learning methods. This method causes students' confidence to disappear because learning only focuses 

on the teacher. 

One of the shortcomings of the lecture method is that students tend to forget quickly about the 

material that has been taught [2]. In addition, in the learning process that uses the lecture method what 

is conveyed by the teacher is what will be mastered by students. So, when students are given posttest 

students tend to have difficulty working on it because they forget about the material that has been 

taught and the student is only mastered as limited as the material presented by the teacher [3]. This is 

evident from the results of interviews with several students who said that they forgot how to solve 

problems related to the equation of chemical reactions. 



Self-confidence is a positive assessment of yourself about the abilities that exist within him to deal 

with various situations and challenges as well as mental abilities to reduce the negative influence of 

doubts that encourage individuals to achieve success without being dependent on other parties and 

responsible for decisions that have been set [4].Without the confidence that is firmly embedded in the 

soul of the child (student), pessimism and inferiority complex will be able to master it easily. Based on 

the understanding of confidence, the understanding of students' confidence is very important so that 

students can develop optimally.Confidence is a faith or belief in oneself and one’s own abilities to 

succeed. It is the belief that one will act in a right, proper, or effective manner [5]. 

Student self-confidence can be developed by providing opportunities to make responsible choices 

and provide space for differences of opinion and desires.Learning is an effort made by a person to 

obtain a change in behavior as a result of his own experience in interaction with the environment [6]. 

Giving space to make choices, express opinions, and desire to make students have the freedom to think 

in the learning process. One method of learning that can accommodate the development of student 

self-confidence is the Problem Solving method. 

Problem Solving learning methods provide opportunities for students to think and understand, 

answer, work alone while working with others. Cooperative learning with the Problem Solving 

method is easy to apply to all subjects  [7].Problem Solving Method is a way of teaching which is 

done by training students to face various problems to be solved alone or together.In problem-solving 

methods, problems that can be used can be raised from real life problems. Problem-solving models can 

be used to improve self-confidence in these students because the provision of problems related to the 

daily life they have experienced, the student will continue to try to solve these problems [5]. At that 

time there will be a sense of confidence that he is able to solve these problems with his own abilities. 

The results of previous studies indicate that learning using problem-solving methods has proven to 

be more effective in increasing students' self-confidence and student learning outcomes [8].This is 

consistent with the results of other studies which stated that there were differences in learning 

outcomes between experimental classes using problem-solving learning models with control classes 

using conventional models, which can be seen from the results of t-test calculations.Other research 

Safarullah (2017)stated that the use of the problem-solving method on the subject of the redox reaction 

needs to get special attention so that in this case the researcher sets this subject is the subject to be 

examined[9]. 

 

2. Method 

This study was conducted to see how the effect of problem-solving models on Self-Confidence and 

student learning outcomes on the material of reduction-oxidation reaction.In this study, the method 

used is a quasi-experiment design with nonequivalent design control design.The design used is pretest 

and posttest and giving questionnaires. In this design, there are two groups used for research.This 

design group given treatment is called the experimental group and the group that is not treated is 

called the control class. 

Table 1. Research Design 

Class Pretest Treatment Posttest 

Experiment 

Control 

O1 

O3 

X 

- 

O2 

O4 

Where: 

X = treatment (problem solving) 

-  = no treatment (conventional) 

O1 = pretest experimental class 

O2  = postest experimental class 

O3 = pretest control class 

O4 = postest control class 

 



In this design, there are two groups selected randomly, then given a pretest to find out the initial 

state whether there is a difference between the experimental group and the control group.Good pretest 

results if the value of the experimental group is not significantly different. The effect of treatment is 

(O2 - O1)-(O4 - O3) [10].Data collection techniques in this study are indirect communication in the 

form of a Self-Confidence questionnaire that uses the Guttman scale presented in the following table. 
 

Table 2.Self-confidence questionnaire that uses the Guttman scale 

Variable Sub Variables Indicator 
Number of 

Items 

No. Item 

(+) (-) 

Self-

confident 

Confidence 

Willingness 
and effort 

7 1, 7, 20, 44 27, 32, 39 

Optimistic 7 2, 8, 14, 45 21,33, 40 

Positive attitude 

Independent 4 9, 34 15, 22 

Not easily give 
up 

8 10, 23, 28, 35, 
41 

3, 16, 46 

Able to adjust 7 4, 11, 36, 42 17, 24, 29 

Make use of the 

advantages 

Have and 

utilize excess 

6 5, 12, 18, 37 25, 30 

Having mental 

and physical 

support 

7 6, 13, 19, 26 31, 38, 43 

Amounts 46 27 19 
 

The score for each item questionnaire is positive, the value given is for the answer always with a 

score of 4, often with a score of 3, sometimes with a score of 2, and never with a score of 1. For a 

negative item questionnaire answer, the value given is for answers always with a score of 1, often with 
a score of 2, sometimes with a score of 3, and never with a score of 4.Based on the results of the self-

confident questionnaire scoring can be classified as follows: 

 Score 149-184   Full of self-confidence 

 Score 112-148   Having high self-confidence 

 Score 75-111   Having moderate self-confidence 

 Score 37-74    Has low self-confidence 

 Score 0-36    Do not have confidence[9] 
 

The measurement technique in the form of a written test (pretest and posttest) in form of objective 

tests. Questionnaires and questions that will be used first are tested using validity (product moment) 

and reliability testing in this study is done using the Alpha Crombach formula.The normality test using 
Lilliefors test and homogeneity test in this study uses Fisher's test, to test the hypothesis using t-test 

(Separated variance).Objective test instruments are presented in Table 3. 

Table 3. Objective test instruments 

No. Indicator 
Rated aspect 

C2 C3 C4 

1. 
Determine non-redox reactions based on the concept of oxygen 

release and binding 
 √  

2. Determine the oxidation of an element in a compound  √  

3. 
Determine the compound bilox based on the level of halogen 

oxidation number 
 √  

4. 
Determine the highest oxygen oxidation number in some 

compounds 
 √  

5. Describes pure metal ore processing √   

6. Determine the highest oxidation number of Mn in a compound  √  

7. 
Determine non-redox reactions based on chemical process events 

that occur around 
 √  



8. Determine the oxidizer in a redox reaction equation  √  

9. 
Determine the same biloks an element in a compound with 

elements in other compounds 
 √  

10. Make a redox reaction based on the reaction provided   √ 

 

 

3. Result and Discussion 

Descriptive data analysis is used with the aim of describing data. The problem-solving ability test is 

given to two classes, namely the experimental class and the control class.For the experimental class 

using Problem Solving learning model (Class X.A) while for the control class using conventional 

learning (Class X.B), with the number of students each class amounted to 29 people.Whereas the Self-

Confidence questionnaire is given at the time before the treatment with and after treatment is used 

using the Problem Solving method in the experimental class and conventional methods in the control 

class.Final Questionnaire Data Self-confidence and Post-test of Student Problem Solving Ability in 

Redox Reaction Material are presented in Table 4 and Table 5. 

Table 4. Final Questionnaire Self-confidence Students' Problem Solving Ability 

Subject Experiment class Control class 

N 29 29 

Average 136.759 127.276 

Criteria (Score 112-148) Having 

high self-confidence 

(Score 112-148) Having 

high self-confidence 

 

Table 5. Post-test data for Students' Problem Solving Ability 

Subject Experiment class Control class 

N 29 29 

Average 7.724 3.414 

Criteria 10 6 

 

The normality test is conducted to determine whether the data is normally distributed or not. If the 

collected data is normally distributed, parametric statistics are used. Conversely, if the data collected is 

not normally distributed, then non-parametric statistics are used. In this study testing the normality of 

data using the Liliefors test with a significant level of α = 0.05, then the L tabel obtained is 0.161.The 

results of the calculation of the pretest and posttest normality tests were presented in tables 6 and 7. 

 
Table 6.Pretest and posttest normality test results of the experimental class 

Class N Criteria Lcount Ltabel Conclusion  

Experiment 29 

29 

Pretest 

Posttest 

0,14652 

0,12835 

0.161 

0.161 

Normal 

Normal 

 

Because the data from the pretest and posttest in the experimental class showed that Lcount<Ltable, 

then Ha was accepted so it can be concluded that the data were normally distributed with α = 0.05 and 
n =29. 

Table 7.Test results of the pretest and posttest normality control class 

Class N Criteria Lcount Ltabel Conclusion  

Control 

 

29 

29 

Pretest 

Posttest 

0,13231 

0,13763 

0.161 

0.161 

Normal 

Normal 

 

Pretest and posttest data in the control class showed thatLcount<Ltable, then Ha was accepted so it can 
be concluded that the data were normally distributed with α = 0.05 and n =29.The results of the 

normality questionnaire for the initial questionnaire and the final questionnaire for the experimental 

class and control class are presented in tables 8 and 9. 



 

 
Table8.The results of the Normality Test for the initial questionnaire and the final questionnaire for 

the control class 

Class N Criteria Lcount Ltabel Conclusion  

Control 

 

29 

 

Initial questionnaire 

Final questionnaire 

   0.132334 

   0.124134 

0.161 

0.161 

Normal 

Normal 

 

The initial questionnaire data and the final questionnaire in the control class indicate that 
Lcount<Ltable, then Ha is accepted, it can be concluded that the data is normally distributed with α = 0.05 

and n = 29. 

Table 9.Normality Test of the initial questionnaire and the final questionnaire of the experimental 
class 

Class N Criteria Lcount Ltabel Conclusion  

Experiment 29 

 

Initial 

questionnaire 

Final questionnaire 

0.144737 

0.135025 

0.161 

0.161 

Normal 

Normal 

 

Pretest and posttest data in the experiment class shows that Lcount<Ltable, then Ha is accepted, it can 

be concluded that the data is normally distributed with α = 0.05 and n = 29. 

Homogeneity test aims to obtain information on whether the two samples in the study have a 
homogeneous variance or not.Homogeneity variance testing was carried out by Fisher's test (the 

largest variance test divided by the smallest variance) at a significance level of 5% (α = 0.05) with the 

following criteria:The results of the calculation of the questionnaire homogeneity test and learning 
outcomes using Fisher's test are presented in Tables 10 and 11. 

 

Table 10.The results of the calculation of the homogeneity of the test data on learning outcomes 

Class N Dk  Fcount Ftable (α=0,05) Conclusion 

Experiment  29 28 2.033783784 

 

3.37 Homogeneous 

Control  29 28 

 

Table 11.The results of the self-confidence questionnaire data homogeneity test calculation 
 

Class N Dk  Fcount Ftable (α=0,05) Conclusion 

Experiment  29 28 0.98382366 

 

3.37 Homogeneous 

Control  29 28 

 

Based on the data in Table 10, the value of Fcount<Ftable at a significance level of 0.05 with the 

degree of freedom (dk) denominator = 29 and the degree of freedom (dk) numerator = 28, thus H0 is 

accepted. This shows that the two groups of data problem-solving abilities of students come from a 
homogeneous population.Similarly, the group of Self-confidence questionnaire data has a value of 

Fcount<Ftableat a significance level of 0.05 with a degree of freedom (dk) denominator = 29 and a degree 

of freedom (dk) numerator = 28, so H0 is accepted.This shows that both groups of questionnaire data 
Self-confidence and student learning outcomes come from a homogeneous population. 

From the results of testing the requirements of the data analysis above, it can be concluded that 

both data from the population are normally distributed and have a homogeneous population 

variance.Thus, the t-test requirement test of two independent samples has been fulfilled so that it can 
be used to test the research hypothesis. 

 

3.1. Effect of Problem Solving Models on Self-Confidence 

This study involved two classes X SMA 2 Tilamuta Gorontalo, namely class X.A as the Experiment 

class and class X.B as the control class.The Experiment Class was given a treatment using the Problem 

Solving model while the control class was treated using conventional models.This study aims to see 

the self-confidence between students who use problem-solving learning models with conventional 



models and determine the influence of problem-solving models on student learning outcomes.In this 

study, student self-confidence is divided into three aspects, namely self-confidence, positive attitude, 

and utilizing strengths.The initial questionnaire was given after the pretest, while the final 

questionnaire was given before the posttest. 

Based on the results of the final questionnaire test, Self-confidence of the experimental class 

students in participating in chemical learning activities (Figure 1).The high level of confidence in the 

experimental class students in taking chemistry lessons is influenced by the presence of students' 

motivation to solve the problems of daily life they have experienced.The use of problem-solving 

methods will make students highly motivated by problems of problems related to real life, especially if 

the problem is related to their own experience. With the presence of student motivation, students' 

confidence in solving problems will also increase [11]. 

 

 
Figure 1. Average value of student questionnaire 

 

Based on observations, as long as the teacher explains the material in front of the class, most of the 

students do not focus on the explanation given by the teacher, such as talking with friends, joking, and 

so on. From the results of interviews conducted on students whose grades did not reach the Minimum 

Completeness Criteria, that student was not focused on the explanation given by the teacher. 

Results of the review from the opinion of the education science development team FIP-UPI (2007: 

164), that students chat or do other activities when the teacher is explaining because students feel 

bored with the teaching patterns applied by their teachers. So, it can be concluded that students are not 

focused on the teacher's explanation because students feel bored with the model applied. 

The decrease in the confidence of control class students in taking chemistry lessons is due to 

students being lazy, not understanding the material, and feeling difficult in doing the 

exercises.Feelings of laziness, lack of patience, difficulty, difficulty, or low self-esteem can cause a 

lack of confidence.So it can be concluded that students who are not confident tend to be unsure of 

their own abilities and are not independent. As the opinion of [12]. 

In the experimental class that uses the Problem-solving learning model, students are free to choose 

the method or concept of the redox reaction that they will use to solve the problem so that students get 

the freedom to solve the problem in the way they want.This flexibility makes students become 

confident in their own abilities. The use of ill-structured problems in the Problem Solving model 

allows students to solve problems in the way they choose.Students have the freedom to express their 

ideas in solving the given problems. This freedom provides an opportunity for students to develop 

their confidence in the subjects concerned [5]. 

No or lack of attention of students to the subject matter being discussed shows that the student feels 

lazy to follow the learning because he is bored.Hakim (2000:70), states that a student who initially 
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diligently studies can become lazy to learn because of being saturated. Based on the results of 

interviews that have been conducted that students feel bored when participating in chemical learning 

activities. Students feel bored because in conventional learning students tend to be passive 

[13].Opinions from Anas (2014: 12-15), state that learning using the lecture method tends to be boring, 

so it needs to be interspersed with other methods to eliminate students' boredom [14]. Djamarah 

(2000) also mentions the weaknesses of the lecture method [15], including making passive students 

and if the learning lasts long can make students become bored [16]. 

Statistical test results with t-indpendent test with a significant level is α = 0.05, obtained the value 

of ttab = 1.67252. The test results show that tcount> ttable, 2,28431357> 1,672 so that it can be concluded 

that H0 is rejected and H1 is accepted.Thus it can be concluded that there is an effect of Problem 

Solving learning model on students' self-confidence.So the average learning outcomes that use 

Problem Solving learning models are higher than conventional learning models. In other words, there 

is an effect of problem-solving models on students' self-confidence in the redox material of class X 

SMA 2 Tilamuta, Gorontalo. 

 

3.2. Effect of Problem Solving Learning Models on Student Learning Outcomes 

The second objective is to determine the effect of Problem Solving methods on student learning 

outcomes.The results of the observation also showed that most of the control class students found it 

difficult when doing the exercise questions given, and from the results of the interviews found that 

there were students who did not understand the material presented.In addition, judging from the results 

of the Posttest given, there are several students who scored below 6, in this case, are not complete.This 

indicates that the student does not really understand the material presented. 

Therefore, it can be concluded that the lack of self-confidence of students in the control class in 

taking chemistry learning is caused by students being lazy, not understanding the material, and feeling 

difficult in doing the exercises.There is an indication that learning in school is not running properly. 

This is due to the readiness of the teacher in designing and implementing learning, as well as the lack 

of support from the principal in organizing learning programs in schools [17]. 

In the experimental class, the majority of students were serious in solving iron cases on the Student 

Worksheet. Students look motivated to solve these problems.This was supported by the results of 

interviews conducted on several students of the experimental class that students were motivated by 

problems or cases of rusty iron contained in the Student Worksheet because students were curious and 

wanted to know why iron can generally rust.This proves that giving problems related to everyday life 

experienced by students can motivate students to solve these problems.With the emergence of 

motivation, students will be involved in solving problems. Students are free to choose the method or 

concept of the redox reaction they will use. 

Students are given the flexibility to solve these problems in the way they want. This flexibility 

provides opportunities for students to develop self-confidence.Martyanti (2013: 19) states that the use 

of ill-structured problems in problem-solving learning models allows students to solve problems in the 

way they choose. Students have the freedom to express their ideas in solving problems given [5]. 

After the problem can be solved, there will be a sense of satisfaction in students because their 

curiosity about the problem has been answered.With the emergence of satisfaction, making students 

more confident, especially in studying chemistry. Haylock and Thangata (2007: 147-148) stated that 

students solve a problem there will be a sense of satisfaction and pleasure in themselves so that it will 

increase the students' confidence.So, the high self-confidence of students in the experimental class is 

because students have the flexibility and the emergence of satisfaction in students. In addition, 

increasing students' self-confidence can also be caused because students feel they have understood the 

material being studied [11]. 

In line with this, student learning outcomes of the experimental class are higher than those of the 

control class students.Based on the results of the study, it was obtained that the mean of the results of 

the experimental and control pretest classes was low.Judging from the results of the pretest in the 

control class none of the students who completed or did not reach the value of 6 while in the 



experimental class only one student completed or achieved a value of 6.In the experimental class, only 

one student got 6 points and the rest got scores below 6. While in the control class 2 students did not 

answer at all.Other students answer questions but the answers given are wrong. Based on the results of 

interviews conducted on students that students have never received a redox reaction material. 

After the two classes were given treatment, the experimental class and control class students' 

grades increased. However, the average posttest score of students in the experimental class was higher 

than the control class (Figure 2).Based on interviews with control class students revealed that there 

were still students who did not understand how to determine reduction and oxidation 

reactions.Students' misunderstanding in determining the reduction and oxidation reactions is caused 

when the teacher explains the material in front of the class, most students do other activities that are 

not related to learning activities, such as talking with friends, joking, and so on. 

 

 
Figure 2. Average score of Student Post-test 

 

Learning activities that apply lecture or conventional methods are generally physically in class, but 

mentally students do not follow the course of the learning process, as their thoughts drift 

everywhere.This is caused by the application of problem-solving learning models, where the 

knowledge that can be mastered by students is not only limited to those possessed by the teacher such 

as learning that uses the lecture method.In learning using this problem-solving model students tend to 

learn by digging their own information from various sources such as Student Worksheets, photocopies 

of material, the internet and the books they have so that the knowledge they acquire is not limited or 

broader than learning using conventional methods [3]. 

In addition, in this learning indirectly students have understood what they are reading so that 

learning is more meaningful.Mastery of better learning concepts is certainly due to optimal student 

involvement in learning. The learning process that starts with formulating problems, finding, 

investigating, and finding the answers to a problem in question, will provide more meaningful learning 

opportunities for students [18].This meaningful learning will give women a long time to remember 

and provide a deeper understanding. 

t-independent statistical test results with the significance value used is α = 0.05 with dk = 56, 

obtained the value of ttable = 1.67252.The test results show that tcount> ttable, it can be concluded that H0 

is rejected and H1 is accepted. It can be concluded that there are differences between learning 

outcomes that use Problem Solving learning models with conventional learning models. So, the 

average learning outcomes that use Problem Solving learning models are higher than conventional 

learning models. 

 

4. Conclusions 

7.72

3.41

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Experiment Class

Control Class

Average Student Value

P O S T - T E S T  D A T A  S T U D E N T  L E A R N I N G  O U T C O M E S  I N  R E D O X  
R E A C T I O N  M A T E R I A L



Based on the results of the research and discussion it can be concluded that there is an effect of 

Problem solving learning methods on students' self-confidence in the redox reaction material.Where 

the results of hypothesis testing show that tcount> ttable, 2.284> 1.672.In addition, there is an effect of 

problem-solving models on student learning outcomes in the material of reduction-oxidation reactions. 

Where the results of hypothesis testing show that tcount> ttable, 7.519> 1.672.This shows that the 

Problem-solving learning model has a positive effect on increasing self-confidence and student 

learning outcomes. 
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