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A B S T R A C T 

The problem-solving ability is still a big problem for students. Many studies show that Indonesian 

students are still low in solving math problems. One thing that is needed in solving problems is self-

resilience, so that students have resilience in facing problems. This study aims to analyze the 

differences in problem-solving abilities of pre-service elementary school teacher in terms of self-

resilience. This study used a Quasi-Experiment method with the type Nonequivalent Pretest-Posttest 

Control Group. The population of this study were all elementary school teacher candidates at 

Majalengka University with a sample of 60 respondent. This study resulted in a significant difference in 

the increase in problem-solving abilities of student-teacher candidates. Based on Self Resilience, the 

group of students who received Problem Based Learning had higher problem-solving abilities than the 

group of students who received expository learning. Mathematical problem-solving ability requires 

students to have self-resilience because in solving problems, a person needs to have confidence in his 

ability to face problems.  
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INTRODUCTION 

Mathematics plays a primary role in our daily lives (Dahia, 

2010)(Mumcu, 2018). Humans can never be isolated from 

mathematics in the activities of life (Nahdi et al., 2020). 

Mathematics reveals hidden patterns that help us to 

understand the world around us (Roohi, 2012). 

Mathematics is a universal science that becomes the 

foundation for the development of science and technology 

and plays a role in advancing human thinking. In learning 

mathematics, someone is doing mental activities to be able 

to understand the meaning and relationship and symbols to 

be applied in real life (Herlina et al., 2012). These activities 

include understanding the problems at hand, determining 

how to use mathematics as a solution to problems, and 

making decisions. The experienced that is often the 

difficulty is how to apply mathematics in real life. This 

ability to solve problems. 

According Bishop & Polya (1991) in solving a problem, 

several stages must be passed, including (1) Understanding 

the problem; (2) Planning a settlement strategy; (3) Carry 

out the settlement; (4) Review the results obtained. These 

four stages are a related link. When students have difficulty  

 

at one stage, it will be challenging to carry out the next 

stage. Problem Solving has considered as an essential 

aspect of education (Rott, 2020). Problem-solving ability is 

the main goal in learning mathematics (Wilson et al., 2011). 

Problem-solving abilities are related to the student's ability 

to understand verbal sentences in problems, convert them 

into mathematical models, make calculation plans from 

mathematical models, and use numeracy skills to solve 

non-routine problems (Anisa, 2014). Implementation 

problem in this research like (Schoenfeld, 1992) the sense 

of working on non-routine problems.  

In daily life consciously or unconsciously, every day, we 

are faced with various problems that require problem-

solving abilities (Utami, 2017). By teaching problem-

solving skills, students can develop and apply their 

mathematical abilities in dealing with problems in real life 

(Gurat, 2018). The ability to solve problems is something 

special because it is different from other thinking abilities 

and is a combination of several abilities (Rajendran, 2008; 

Harsela & Asih, 2020). To improve problem-solving skills, 

several strategies that can be taught to students include 
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analogy, guess-check revised, problem reformulation, 

solution drawing, systematic experimentation, way back 

and use of graphs of functions (Novotná, Jarmila et al., 

2012). 

The ability to solve mathematical problems is still a 

problem for most students, be it at the levels of primary 

education, secondary education and even higher education. 

In tertiary institutions, students still have difficulties when 

faced with non-routine math problems. This situation 

occurs in students of the PGSD Department of Majalengka 

University, most of whom lack a background in 

mathematics skills when taking secondary education. The 

inability of students to face problems causes students to 

have difficulty and phobia towards mathematics which 

ultimately results in low mathematics results and 

achievement. 

The main output of the PGSD Department at Majalengka 

University is to produce teachers who master the substance 

of the material in-depth and teach it back okay. So to 

achieve this, students are required to be proficient in 

solving non-routine mathematical problems. Teaching 

math problem solving is a challenge for teachers. 

Mathematical problem solving continues to be a challenge 

for many teachers to teach effectively and students to learn 

proficiently (Chapman, 2016). As a result, teaching 

mathematical problem solving requires in-depth 

knowledge of the substance of the material. There are very 

rational difficulties in studying and understanding 

mathematics because mathematics is a lesson that requires 

learners to think critically, systematically and reflectively 

and requires vigilant, detailed and earnest effort (Hutauruk 

et al., 2019). Teaching for mathematical problem solving is 

incredibly challenging, for example, by requiring special 

knowledge (Ponte, 2001). Based on the results of research 

on problem-solving abilities, (Saadati et al., 2019), the large 

majority of students (51.5%) failed to reach adequate 

"levels of proficiency" (they attained level 1 or below) in 

mathematics and problem solving, this weakness among 

students might be related to a scarcity of appropriate 

problem-solving activities in their mathematics lessons. It 

is essential for teachers to have good problem-solving skills 

as a provision for them to teach again. 

Learning mathematics includes not only the "polished 

products" of mathematical activity, but also the 

understanding of implicit motivations, the sensemaking 

actions and the reflective processes of mathematicians, 

which aim to the construction of meaning (Clark et al., 

2016). Not only cognitive abilities that can have achieved 

from mathematical activities, noncognitive factors are also 

another goal that must have achieved. Based on the results 

of the interview, it has identified that one of the problems 

for students was math anxiety. Mathematics anxiety is a 

noncognitive factor. Mathematical anxiety causes students 

to experience tense and anxious feelings that affect them 

when solving math problems, both in academic and real 

life. Mathematical resilience is one of the factors that have a 

role in supporting student achievement. Students who have 

perseverance have more chance to succeed than students 

who are lazy (Attami et al., 2020). On that basis, a student 

needs to have the ability to cope with, and improve himself 

from the math anxiety faced. Students need to have self-

resilience to be able to survive the problems they face. 

Having an excellent self-resilience ability will lead to 

different beliefs towards mathematics, Young-Loveridge 

(2009) investigated how pre-service teachers' attitudes 

towards teaching mathematics may be different from 

attitudes towards mathematics. 

It is a requirement that students have self-resilience so 

that they can provide reasonable confidence in 

mathematics as an interest for students to teach 

mathematics again. Lomas et al. (2012) beliefs are positions 

held by individuals that they feel to be accurate and their 

nature cannot be directly observed but must have inferred 

from actions. Self-resilience is the ability to use all internal 

and external resources to solve problems even though the 

problems at hand are complicated (Egeland et al., 2017). 

Resilience is described as competence in the face of 

adversity (Hamill, 2003) and as a set of qualities that help a 

person to withstand many of the negative effects of 

adversity (Gilligan, 2001).  Self-resilience can overcome 

setbacks, challenges, and difficulties that are part of 

everyday academic life (Martin, 2013; Cassidy, 2015). 

Students who have Self-resilience are able to adapt to any 

changes, disturbances, or difficulties while maintaining 

good functional capacity (Lloyd et al., 2016; Hayward et al., 

2010). Resilience describes a set of qualities that drive the 

successful process of adaptation and transformation 

despite the risks and hardship (Ariyanto et al., 2017). Lee & 

Johnston-Wilder (2017) defined resilience as' a positive 

adaptive stance to mathematics such that it will allow them 

(pupils) to continue learning despite barriers and 

difficulties. 

Increasing self-resilience is an essential task because it 

can provide experience for students in facing problems and 

challenges in learning mathematics. By increasing self-

resilience, students can develop skills such as how to 

communicate, natural abilities in making settlement plans 

and being able to take the right steps for the problems at 

hand (Rojas F., 2015). They will try to find ways to turn 

stressful situations into opportunities for self-

improvement. The ability of self-resilience can eliminate 

the adverse effects of stress, increase the ability to adapt 

and develop problem-solving skills to deal with all forms of 

change and difficulty. Individuals who have self-resilience 

can choose to rise from all difficulties and challenges, by 

increasing their knowledge to be able to be adaptive and to 

overcome similar adverse situations in the future (Keye & 

Pidgeon, 2013). Characteristics of humans who have high 



Malikussaleh Journal of Mathematics Learning (MJML), Vol. 4, No. 2 (2021): 117-123                                                                                                           Nahdi et al., 

DOI: https://doi.org/10.29103/mjml.v4i2.2916                                                                                                       p-ISSN: 2620-6315 | e-ISSN: 2620-6323 | Page 119 

self-resilience tend to be easygoing and easy to socialize, 

have good thinking skills (traditionally called intelligence, 

which also includes social skills and the ability to judge 

things), believe in themselves and believe in their ability to 

make decisions and have spirituality or religiosity 

(Murphey et al., 2013) 

In solving problems, the first step that students must 

take is to understand the problems they are facing 

correctly. Students who have self-resilience will quickly 

understand the problem because of their ability to adapt to 

the problems at hand. He will try to increase his potential 

to be able to find and identify information and data on 

problems that may need in solving math problems. 

Students with mathematical resilience possess a growth 

belief related to their abilities (Goodall & Johnston-Wilder, 

2015). The development of mathematical resilience can be 

affected and supported with coaching (Johnston-Wilder et 

al., 2013). Likewise, when making a strategic plan for 

completion and implementing it, self-resilience will support 

the process. Many studies have also reported that self-

resistance has a profound effect on math abilities, including 

math problem-solving abilities (Maharani & Bernard, 2018; 

Rokhmah et al., 2019; Attami et al., 2020; Rohmah et al., 

2020)  

Another effort to improve problem-solving skills is to 

determine a learning model that is relevant to the teaching 

material. This learning model must help students construct 

their knowledge in order to be able to solve real-life 

problems so that their problem-solving skills and activities 

match what expected in the learning objectives. The 

learning model that was following the above characteristics 

and thought to foster problem-solving abilities is the 

Problem Based Learning model (Arends, 2012). Problem 

Based Learning is a learning model characterized by the 

use of problems that exist in the real world to train 

students to think critically and to be skilled at solving 

problems, and to gain knowledge of essential concepts from 

what is learned (Duch, 1996). The series of learning 

activities in the Problem Based Learning model emphasizes 

the process of solving problems faced scientifically (Astuti, 

2019). In problem-based learning, learning begins with 

students given contextual problems that are relevant to the 

teaching material to be delivered. It aims to motivate 

students for the learning that is carried out (Michael, 2004). 

The essence of the problems raised in Problem Based 

Learning is the gap between the real situation and the 

expected situation, or between what happens with 

expectations. This learning model can stimulate students' 

ability to think creatively, analytically, systematically, and 

logically in finding alternative problem-solving through 

empirical data exploration in order to foster scientific 

attitudes. 

 

 

METHOD 

This study used a Quasi-Experiment method with a 

posttest-only control group design. In this research design, 

the experimental group obtained learning with the Problem 

Based Learning model, and the control group used the 

expository learning model. Table 1 displays the research 

design. 

Table  1. Research Design 

Learning model 
Level Self Resilience 

High (S1) Moderate (S2) Low (S3) 

PBL (M1) M1S1 M1S2 M1S3 

Eks. (M2) M2S1 M2S2 M2S3 

 

Information: 

Si : Students who have self-resilience at level i, for (i = 

1, 2, 3) with 1 = high, 2 = moderate, 3 = low 

Mi : Students who get the j-th learning model, for j = 1, 2 

with 1 = PBL, 2 = Ex. 

MiSi : Students who get the jth model and have self-

resilience level i. 

 

The population of this study were all elementary school 

teacher candidates at Majalengka University, with a sample 

of 60 respondent who were selected by purposive sampling 

technique. Data collection techniques in this study were 

tests and questionnaires. The test used to collect data on 

math problem-solving abilities; questionnaires used to 

collect student self-resilience data. The instruments used in 

this study were descriptive tests and self-resilience 

questionnaires to distinguish high, medium and low self-

resilience. The data analysis technique in this study used 

two-way ANOVA to test the hypothesis. 

  

RESULTS AND DISCUSSION 

The data from this study obtained from the test scores of 

problem-solving abilities by giving questions before and 

after being given treatment (pretest & posttest). Problem-

solving ability test designed use contextual problems to 

measure students' ability to solve non-routine problems. 

Based on the results of data processing on the test 

scores of mathematical problem-solving abilities, the 

minimum, maximum, average score and standard deviation 

obtained in Table 2. 

Table  2.  Results of the test of mathematical problem-

solving abilities 

 

Group N Min Max Mean Std. Dev. 

Experiment 30 68 92 81.00 5.71 

Control 30 68 88 77.87 5.15 

 

Based on the table above, for the mathematical 

problem-solving ability, it can be seen the comparison of 

the results of the mathematical problem-solving ability test 

between the experimental class and the control class. The 
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average value of the experimental class using the problem-

based learning model is 81.00 better than expository 

learning, which is an average value of 77.87. From the 

average final score of these students, it can concluded that 

descriptively the students' mathematical problem-solving 

abilities in the experimental class are better than the 

control class. The next step, students in both classes are 

distributed based on the level of self-resilience (high, 

medium, low). There is also a self-resilience level 

distribution technique using Table 3. 

Table  3.  N-gain criteria 
N-gain (g) Classification 

g ≥ 0.70 High 

0.30 ≤ g < 0/70 Medium 

g < 0.30 Low 

 

Based on the results of the self-resilience questionnaire, 

students are grouped based on the level of self-resilience at 

Table 4. 

Table  4.  Self-Resilience qualification results 

Level self Resilience 
Group 

Total 
Experimen Control 

High 7 6 13 

Medium 18 16 34 

Low 5 8 13 

Total 30 30 60 

 

The results of mathematical problem-solving abilities 

test, both based on the level of self-resilience and as a 

whole, are descriptively presented in the Table 5. 

Table  5.  Results of tests for math problem solving abilities 

based on the level of self-resilience 

 

Learning Model Self Mean Std. Dev. N 

Problem Based 

Learning 

High 88.8571 2.41030 7 

Medium 79.7222 3.26849 18 

Low 74.6000 3.91152 5 

Total 81.0000 5.70541 30 

Expository 

High 81.6667 3.44480 6 

Medium 78.9375 3.51129 16 

Low 72.8750 5.61726 8 

Total 77.8667 5.15105 30 

Total 

High 85.5385 4.66575 13 

Medium 79.3529 3.35643 34 

Low 73.5385 4.92638 13 

Total 79.4333 5.61586 60 

 

From the table of the results of the test of mathematical 

problem-solving abilities above, students with a high level 

of self-resilience and obtaining a problem-based learning 

model obtained the highest average test result compared to 

other groups. 

The results of data processing through two-way analysis 

of variance presented in the following Table 6. 

 

 

Table  6.  Analysis of Varian 

Source 
Type III Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Model 125.028 1 125.028 9.089 .004 

Self 838.631 2 419.316 30.483 .000 

Model * Self 97.639 2 48.820 3.549 .036 

 

Based on the Table 6, through the probability technique, 

for students' mathematical problem-solving abilities in 

both experimental and control classes, a p-value (sig) of 

0.004 < 0.05 obtained, so H0 was rejected so that there was 

a difference in mathematical problem-solving abilities 

between students who obtained the Problem Based 

Learning (PBL) model and students. Who gets expository. 

Thus, the application of the PBL model, when compared to 

the expository module, is better at improving mathematical 

problem-solving abilities. Through the probability 

technique, for the mathematical problem-solving abilities of 

students with high, medium, and low self-resilience, a p-

value (sig) of 0.000 < 0.05 obtained, so H0 is rejected so that 

there are differences in problem-solving abilities between 

groups of students who have high, moderate, and high self-

resilience. And low. Based on the results of calculating 

descriptive statistics for each group, the average score of 

the problem-solving ability of students who have high self-

resilience is better than students who have moderate and 

low self-resilience. Thus, high self-resilience has a 

significant effect on students' problem-solving abilities 

compared to moderate and low self-resilience. 

To see the interaction between the learning model and 

students' self-resilience on their mathematical problem-

solving abilities, the p-value (sig) is 0.036 < 0.05, so H0 is 

rejected. Thus, it can be concluded that there is an 

interaction between the applied learning model and 

student-teacher student self-resilience on their 

mathematical problem-solving abilities. The interaction 

means that the learning model and self-resilience together 

have a significant influence on mathematical problem-

solving abilities. In other words, the learning model has a 

different effect on the ability to solve mathematical 

problems if it applied to students who have different self-

resilience. 

Based on the results of the calculation of the two-way 

analysis of variance with different cell sizes, it concluded 

that there is an interaction between the applied learning 

model and students' self-resilience on their mathematical 

problem-solving abilities. Thus, because of the interaction 

between the two variables, it is followed by the Scheffe test 

to see the differences between groups of students who get 

the Problem Based Learning model and groups who get an 

expository model based on high, medium, and low self-

resilience.  
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The results of the Scheffe test calculations presented in 

Table 7. 

Table  7.  Scheffe Test 

(I) self (J) self 
Mean Difference  

(I-J) 

Std. 

Error 
Sig. 

High 
Medium 6.1855* 1.20943 .000 

Low 12.0000* 1.45474 .000 

Medium 
High -6.1855* 1.20943 .000 

Low 5.8145* 1.20943 .000 

Low 
High -12.0000* 1.45474 .000 

Medium -5.8145* 1.20943 .000 

 

Based on the results of the Scheffe test (table 7), for 

comparisons between groups of students based on the level 

of self-resilience and learning models all have a p-value 

(sig) of 0.000 < 0.05, H0 is rejected. Thus, the problem-

solving ability of students who have high, medium, and low 

levels of self-resilience for each of the learning models used 

is significantly different. The average score of students' 

problem-solving abilities with high self-resilience and using 

a problem-based learning model is the highest compared to 

other groups of students. Thus, the problem-solving 

abilities of students who have high self-resilience and 

obtain a problem-based learning model are better than 

other groups of students. 

This is well understood because self-resilience is very 

supportive of problem-solving abilities. People who have 

high self-resilience will try to increase their potential so 

that they can adjust to the problems at hand. He does not 

see problems as burdens but instead sees them as a 

platform to develop himself. Besides, the problem-based 

learning model is also able to provide facilities for students 

to improve their problem-solving abilities. With this 

learning model, students given contextual math problems 

to solve. This method requires them to develop their 

thinking skills to be able to use mathematics as a medium 

for solving. They will be familiar with life's problems that 

can be solved utilizing mathematics. 

CONCLUSION 

Based on the research results, several conclusions 

obtained, including: 1). The problem-solving ability of 

elementary school teacher candidate students who 

obtained the Problem Based Learning (PBL) model was 

better than students who obtained the Expository Learning 

model. 2). There are differences in mathematical problem-

solving abilities between groups of students who have high, 

medium, and low self-resilience. High Self Resilience has a 

better effect on mathematical problem-solving abilities 

than moderate and low Self Resilience. 3). There is an 

interaction between the applied learning model and 

student-teacher student self-resilience on their 

mathematical problem-solving abilities. 

The problem-solving ability of students who have high self-

resilience and obtain a problem-based learning model is 

better than other groups of students. 
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