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EFFECT OF DEPRESSION ON THE 
ABILITY OF  PROBLEM SOLVING 
AND MODEL OF SYSTEM OF 
MECHANICAL ENERGY 

Depression is a problem with mental health. The 
purpose of this study was to determine the effect of 
depression on mathematical problem solving 
abilities. This research is a qualitative research with 
a cross-sectional approach. The study involved 30 
subjects from students of the Department of 
Mathematics Education, FKIP Universitas Islam 
Malang. The sampling technique used was 
convenience sampling. The data collection 
technique used in this study using a questionnaire 
from Beck Depression Inventory II (BDI-II) 
consisted of 21 questions. The mathematical 
problem solving process is seen from the answer of 
the subject when working on mathematical 
problems based on Polya's problem solving steps. 
The results showed that subjects with normal 
levels of depression tended to have a complete and 
sequential characteristic of mathematical problems. 
Meanwhile, subjects with mild levels of depression 
tended to resolve problems in sequence but were 
incomplete. Furthermore, subjects with moderate 
levels of depression tend to solve mathematical 
problems in an irregular and incomplete manner. 
Subsequent research makes it possible to examine 
the same thing involving more research samples. 
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Depression is a problem with mental health. Depression symptoms experienced 
by a person are loss of mood, decreased interest in certain activities, the emergence of 
guilt, experiencing sleep disturbances or disturbances in appetite, decreased stamina, 
and decreased memory (World Health Organization, 2010). In addition, someone who 
experiences depression carries out a variety of deviant behaviors such as problems in 
the social environment (Zaini, Anjum, & Dahlawi, 2018), and academic problems 
(Heiligenstein, Guenther, Hsu, & Herman, 1996). Ghayas, Shamim, Anjum, & Hussain 
(2014) showed that there were 53.43% of undergraduate university students in Pakistan 
who were depressed. Ibrahim, Kelly, & Glazebrook, (2012a, 2012b) stated that students 
who experienced mild depression were 71% and moderate depression were 37.6% at 
the University of Egypt. 

One of the reasons for students experiencing depression is academic problems. 
Most students who are depressed cannot concentrate properly while studying and do 
not do coursework. According to Khurshid, Parveen, Yousuf, & Chaudhry (2015) the 
academic value of students is influenced by the personality of each student, education, 

 هره من الغسض كان. العقلية الصحة في مشكلة الاكحئاب
 المشكلات حل قدزات على الاكحئاب ثأثير ثحدًد هى الدزاسة

اطية  شملد. مسحعسض ههج مع هىعي بحث هى البحث هرا. السٍ
اطيات، جعليم قسم طلاب من مادة 30 الدزاسة  FKIP السٍ

Universitas Islam Malang .هي المسحخدمة العينات أخر ثقنية كاهد 
 في المسحخدمة البياهات جمع ثقنية ثحألف. الملائمة العينات أخر
 Beck Depression Inventory II من اسحبيان باسحخدام الدزاسة هره

(BDI-II) ا 21 من
ً

نظس. سؤالا اطية المشكلات حل عملية إلى ًُ  السٍ
اطية المشكلات حل على العمل عند المىطىع إجابة من  السٍ

 أن النحائج أظهست. Polya مشكلة حل خطىات إلى اسخنادًا
ات من ٌعاهىنا الرًن الأشخاص  الاكحئاب من طبيعية مسحىٍ

 للمشاكل ومخسلسلة كاملة خاصية لديهم ًكىنا أن إلى ًميلىنا
اطية  من ٌعاهىنا الرًن الأشخاص ثميل هفسه، الىقد وفي. السٍ
ات  ولكن الخسلسل في المشاكل حل إلى الاكحئاب من خفيفة مسحىٍ

 المسحىٍات ذووا الأشخاص ًميل ذلك، على علاوة. مكحملة غير
اطية المشكلات حل إلى الاكحئاب من المعحدلة قة السٍ  غير بطسٍ
 فحص الممكن من ًجعل اللاحق البحث. مكحملة وغير منحظمة

د ًحظمن الري الش يء هفس  .البحث عينات من المزٍ

 مستخلص

 بىليا ، همط ، المشكلات حل ، الاكحئاب

INTRODUCTION 
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motivation, mental health, and training. This causes a decrease in student academic 
achievement. The statement was supported by Khaneheshi & Basavarajappa (2011) who 
argued that there was a significant relationship between academic problems and the 
level of depression. This can happen because students use poor coping strategies, bad 
experiences of certain activities and low self-efficacy owned by students that causes 
depression, feelings of helplessness, anger and violence. As a result of these problems, 
students get low academic achievement and drop out of college. The study is in 
accordance with the opinion of Flatt (2013) Furr, Westefeld, McConnell, & Jenkins, 
(2001) and Mojs, et al. (2012) which stated that stress on academics, academic failure 
and academic problems correlated with depression in students. 

In this study, depression originating from academic problems was observed 
from the process of solving problems carried out by students. Questions or questions in 
mathematics are a problem if there is a challenge to solve. The procedure for solving 
questions or questions in mathematics cannot be done without understanding the 
underlying theory. The procedure for solving questions or questions requires regular 
steps as a problem solving. The most common step in problem solving is the model 
from Polya (1988). According to Polya (1988), there are four stages of problem solving, 
namely understanding problems, planning problem solving, planning problems, and 
revisiting the results obtained. The 4 stages of the Polya are as follows: understand the 
problem (understand the problem), make a plan (devise a plan), implement a plan 
(carry out the plan), and look back (looking back) 

In learning mathematics, students are expected to have the ability to solve 
mathematical problems. This is in accordance with the objectives of mathematics, 
problem solving ability is one of the skills that are expected to be mastered by students 
in mathematics learning. According to Robert L. Solso (in Mawaddah and Anisah: 
2015), problem solving is a directional thought to find solutions or solutions to a specific 
problem. In mathematics the problem solving skills must be possessed by students to 
solve problems in the problem. The National Council of Teachers of Mathematics or 
NTCM (2000) states that school mathematics standards must include standard content 
and process standards. Standard processes include problem solving, reasoning and 
verification, linkages, communication and representation.  

To fulfill the above demands, students need to identify the operations involved 
and the strategies needed to solve the problem given. This can be done by students in 
ways such as: guessing, developing a model, sketching diagrams, simplifying problems, 
identifying patterns, making tables, experiments and simulations, working upside 
down, testing all possibilities, identifying sub-goals, making analogies, and sorting data 
/ information. Learning mathematics through problem solving is an activity in a class 
involving students or students. Therefore, the class needs to be given challenges or 
motivation to students so that they are able to understand the problem, are interested in 
solving it, are able to use all of their knowledge to form strategies in solving the 
problem, implement the strategy, and assess whether the answers given by students are 
correct or wrong. Through problem-based learning, students as prospective 
mathematics teachers can develop their abilities in problem solving, because one of the 
mathematics learning objectives for students is so that they have the ability or skills in 
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solving problems or mathematical problems, as a means for him to hone careful, logical 
reasoning, critical, and creative. Therefore problem solving skills become the focus of 
learning mathematics at all levels. Especially for a student who is a mathematics 
teacher, it is certainly not enough if he only has that ability for himself, because later if 
he has become a teacher, he will have a difficult task which is to make students have the 
ability to solve mathematical problems. Noting the importance of a mathematics teacher 
candidate student having problem solving skills, this study aims to determine the effect 
of depression on mathematical problem solving abilities. 

  

This study uses a qualitative method. In this study using a cross-sectional 
approach. The cross-sectional approach is research carried out at one time. The 
sampling technique uses convenience sampling technique. In convenience sampling 
techniques, researchers chose participants because they were willing and available in 
the study (Creswell, 2012). In this case, researchers can choose samples at a time, place, 
and situation that has been predetermined (Prasetyo & Jannah, 2012).  

The selection of research subjects was conducted by looking at the results of the 
depression questionnaire to classify students who had normal, mild, moderate, and 
severe levels of depression using the normative reference guidelines proposed by 
Arikunto (2008), namely by using averages. Then each student has a normal depression 
level (S1), one student has a mild depression (S2), and one student who has a moderate 
level of depression (S2), by considering the communication skills of each subject. 

The population of the subjects in this study were students of the Islamic 
University of Malang. The number of samples in this study were 30 people. Methods of 
data collection in the study were three types, namely Beck Depression Inventory-II 
(BDI-II) to measure depression. 

The Beck Depression Inventory is an instrument from Dr. Aaron T. Beck is 
designed for individuals aged 13 years and over. This instrument consists of 21 items 
that have several statements relating to indications of depression such as feelings of 
despair and anger, cognition symptoms such as feelings of guilt to others or punished, 
and physical symptoms such as fatigue, weight loss (Beck, 1970). Scores of each 
category of symptoms displayed on this instrument starts from a score of 0-9 = 
depressive symptoms that are minimal or still in normal condition, 10-16 = mild 
depression, grades 17-29 = moderate depression, and 30-63 = severe depression 
(American Psychiatric Association, 2000). 

Data collection techniques used in this study were the provision of written tests 
and interviews. The research instrument consists of the main instruments, namely the 
researchers themselves and supporting instruments namely interview guides and 
written tests that contain the following problems: 

 

 

 

RESEARCH METHOD 
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Look to the 8 x 8 square chess board as shown in the picture below: 

 

 

 

 

Determine how many squares are there on the chessboard? 

Data analysis was carried out by referring to the qualitative data analysis model 
of Miles and Huberman (1992), namely: data reduction (data reduction), data display 
(data presentation) and conclusion / verification (conclusion drawing). The credibility 
testing of the data used in this study is time triangulation, which is the technique of 
testing data credibility by obtaining data from the same source with the same questions 
in different times. 

  

The data description for the depression variable can be seen based on the 
depression category determined by (American Psychiatric Association, 2000). The table 
explains that the normal category is more dominant than the other categories. 

Table 1 Description of Depression Variable Data 

Category Score The number of 
students 

Persentage 

Normal 0-9 15 50% 

Low 10-16 9 30% 

Modertae 17-29 5 16.67% 

High 30-63 1 3.33% 

TOTAL 30 100 

Furthermore, three subjects were taken, namely S1, S2 and S3 to find out the 
problem solving process from each category of depression levels. S1 represents a group 
of students with normal levels of depression. S1 work results can be seen in Figure 1. S1 
resolves the problem by following the Polya problem solving steps in full and 
sequentially. 

In the first step, S1 understands the problem (Understand the problem) by 
understanding the fact that the square has the same length and width, so in this case the 
size of the square that might be produced from a chessboard measuring 8 x 8 square 
units is, 1 x 1, 2 x 2, 3 x 3, 4 x 4, 5 x 5, 6 x 6, 7 x 7, and 8 x 8. Next, S1 plans problem 
solving (Design a plan). In this case S1 uses a strategy for looking for a pattern, namely 
S1, trying to find the number of different squares on all sizes of chess boards, starting 
with the size of 1 x 1, 2 x 2, 3 x 3, 4 x 4, 5 x 5 , 6 x 6, 7 x 7, and 8 x 8 for the next observed 

FINDINGS & DISCUSSIONS 
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pattern found on each chess board size. The third step is to implement problem solving 
according to plan (Carry out the plan). By paying attention to the pattern, S1 makes 
generalizations as follows: 

Table 2 Patterns generated from S1 work 

Size Type 

1 x 1 2 x 2 3 x 3 4 x 4 5 x 5 6 x 6 7 x 7 8 x 8 

1 x 1 12 22 32 42 52 62 72 82 

2 x 2  12 22 32 42 52 62 72 

3 x 3   12 22 32 42 52 62 

4 x 4    12 22 32 42 52 

5 x 5     12 22 32 42 

6 x 6      12 22 32 

7 x 7       12 22 

8 x 8        12 

TOTAL 1 5 14 30 55 91 140 204 
 

The last step is S1 Look Back by ensuring that there are no errors in the answers 
that have been generated. Thus it can be concluded that, the Polya problem solving 
process carried out by S1 (normal level of depression) is complete and sequential. 
Completeness and sequentiality are important in problem solving. According to Newell 
and Simon as quoted by Darminto (2010: 24), "the problem is a situation where the 
individual wants to take the necessary actions to get what he wants". According to Saad 
& Ghani (2008: 119), mathematical problems are defined as situations that have clear 
goals but are faced with obstacles due to a lack of algorithms that are known to describe 
them in order to obtain a solution. This algorithm can only be run if the problem 
solving process is complete and sequential. 

 

 
Figure 1 Results of the S1 Problem Solution 
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Then the S2 represents a group of students with mild depression. S2 focuses by 
counting the number of squares measuring 1 x 1. In this case, the problem solving 
process carried out by the S2 is incomplete. The first step is S2 by understanding the 
problem, this can be seen from the beginning of the S2 answer, namely "there are 2 
square types." Next, the second stage is planning problem solving by calculating the 
number of squares measuring 1 x as many as 32 black squares and 32 white square. In 
the third stage, S2 displays the sum of all square sizes 1 x 1 square unit which is 32 + 32 
= 64. In this case, S2 does not do the fourth stage in resolving the issue of Polya namely 
checking answers. So the problem solving process carried out by S2 (mild depression) is 
sequential but incomplete. The incompleteness of the steps in solving this problem is a 
serious obstacle especially in problems that are seeking solutions. This is in accordance 
with the opinion of Polya (1988) which explains mathematical problems in two types, 
namely the problem of finding (problem to find) and the problem of proving (problem 
to prove). Search problems, namely problems that aim to find, determine, or get the 
value of a certain object that is unknown in the problem and give the appropriate 
conditions. While the problem proves that is the problem with a procedure to 
determine a statement true or false. Masalh is looking for a complete set of problem 
solving steps to ensure that the answers produced are correct. 

 

Figure 2 Results of S2 Problem Solution 

S3 works on problem solving problems by using the formula for the number of 
nth term. S3 is a group of students with moderate levels of depression. S3 directly 
works on the problem using the formula for the number of nth term. In this case S3 
passes stage 1 and stage 2 in solving Polya's mathematical problems. S3 directly in stage 
3 is to solve problem solving. Thus it can be concluded that the problem solving process 
carried out by S3 (moderate depression level) is disordered and incomplete. This 
condition is likely to occur because S3 is faced with several challenges such as 
difficulties in understanding the problem. According to Saad & Ghani (2008: 120), 
students need to do a number of things such as accepting challenges from problems, 
planning strategies for problem solving, implementing strategies, and re-testing 
solutions obtained. To overcome the problems faced by S3, according to Krulik and 
Rudnick, as quoted by Carson (2007: 21-22), S3 can be asked to re-read the problems 
faced and try to explore. 
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Figure 3 Results of S3 Problem Solution 

  

Students with normal levels of depression tend to solve mathematical problems 
by paying attention to the complete and sequential steps of completion. Subjects with 
mild levels of depression cander to do problem solving sequentially but not complete. 
Lastly, subjects with moderate levels of depression tended to resolve problems without 
medication and were incomplete. 
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