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Abstract—Each Mathematics Education students take Real 

Analysis subject must have reasoning ability. However most of 

them have a low reasoning ability. Reasoning ability is a drawing 

conclusion process by linking facts in problem solving which 

includes deductive thinking. The reasoning ability is able to 

explore their ideas and knowledge in Real Analysis subject. This 

research aims to describe students’ reasoning ability achievement 

in Real Analysis subject. This research uses qualitative data. The 

subjects of the research are students who take the Real Analysis 

subject chosen by using purposive sampling. The research result 

reveals most of the students answer incorrectly in solving Real 

Analysis questions which the error is a common mistake, 

however the other mistakes such as misconception, careless, or 

just write the question are also revealed in this research. 
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I. INTRODUCTION  

Reasoning ability is required by the students who study 
mathematics. Moreover, as the students in Mathematics 
Education Program, they must have a good reasoning ability. 
This ability is the important aspect in learning mathematics 
because the mind-set which is developed in mathematics 
requires and involves critical thinking, systematic, logic, and 
creative. Therefore, mathematics education students must have 
a good reasoning ability to study mathematics easier. The 
reasoning ability is very important in making estimation on the 
basis of experience so that they are going to get concept 
understanding and meaningful learning [1]. 

The definition of reasoning according to NCTM [2] is a 
conclusion drawing process based on Conclusion process based 
on evidence and assumptions. The reasoning underlies 
mathematics, so it is part of the scientific discipline [2]. As 
well, mathematical reasoning is the reasoning about 
mathematical explanation and the objects involved in 
mathematics [1]. 

According to Barrody [1] Mathematical reasoning is 
divided into intuitive reasoning, inductive reasoning, and 

deductive reasoning. Whereas for intuitive reasoning underlies 
a conclusion of things which look or feel right (assumptions),  
inductive reasoning is began with examine some events and 
then draw a general conclusion, and deductive reasoning is 
began with a premise is used to conclude certain events. 
NCTM [2] states that mathematical reasoning is understood to 
cover formal reasoning, or evidence where compatibility is 
logically deduced from assumptions and definitions. McGraw 
[3] also stated that besides deductive and inductive reasoning, 
there is a transformational reasoning which involves 
visualization action mentally and the result of the action [3]. 
From another point of view, there are two kinds of reasoning, 
creative reasoning and imitative reasoning [4]. Based on 
experts’ opinion above, there are five categories of reasoning, 
inductive reasoning, deductive reasoning, transformational 
reasoning, creative reasoning and imitative reasoning. 

This research uses deductive reasoning which are a process 
of conclude the common evidences to particular evidences. 
While, Agapay stated that deductive reasoning is a process 
towards a particular truth which is built from a general truth 
[5]. There are three steps on the process of drawing conclusion 
deductively: make a general statement which referring to whole 
the set or objects classification, make a particular statement 
about one or some the set members or classification that refers 
to general statements, and make the deduction is done logically 
when the general statements applied in the particular 
statements [6]. 

  A deductive reasoning of students based on their ability to 
solve a mathematics problem. The students are able to develop 
and build new ideas from knowledge already owned, they also 
are going to get an experience of using knowledge and skill 
already owned to be applied on solving problems that are not 
routine through mathematical problem solving activities. This 
problem can be categorized into two types, problem of find and 
problem of proof. 

This mathematical verification ability is important not only 
to train students’ thinking ability, but also to find out their flow 
of mathematical thinking and to take a part of developing 

Advances in Social Science, Education and Humanities Research, volume 429

International Conference on Agriculture, Social Sciences, Education, Technology

 and Health (ICASSETH 2019)

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 253

mailto:amin.mat@mail.unnes.ac.id


mathematics as a science-discipline. The comprehension and 
the good mathematic basic concepts are needed in achieving 
the mathematics verification ability.  Some research indicate 
that some students can write proof only at some level of 
verification. The research result from Van Dormolen defined 
that there are three levels of verification, such as ground level, 
first level, and second level [7]. Likewise other similar research 
results defined that verification level: naïve empiricism, crucial 
experiment, generic example, and thought experiment. [8-10]. 

Vanspronsen stated that the proof is a series of premises are 
known later with rules of inference towards a conclusion. So, 
mathematical proof construction is a mathematic assignments 
where students are provided with some preliminary 
information (assumptions, axioms, definitions) and asked to 
apply rules of inference (using  previous facts, applying 
theorem) until a conclusion truly expected is obtained [11].  

The research result from Moore [12], defined that there are 
seven errors in mathematical verification such as:  

 The students do not know the definition and they cannot 
state the definition,  

 The students have a little intuitive understanding from 
the concept  

 The students’ concept image is inadequate to do a 
prove,  

 The students cannot and do not want to build and use 
their own example,  

 The students do not know how to use the definition to 
determine the whole prove structure,  

 The students are not able to understand and use the 
language and the notation of mathematics, and  

 The students do not how to begin with the proof.  

In addition, Moore stated that the students’ difficulties to 
prove something because of the lack of knowledge of material 
content [12]. Sometimes, the students understand about the 
definition and can explain it informally but they cannot state 
the definition to prove the proof. Moore also defined that the 
source of the difficulty is caused by three aspects such as, 
concept understanding (definitions, images and uses), the lack 
of logic knowledge and prove method, and also the limitations 
of language and notation. The students also more focus on the 
procedures than content. Furthermore, the students realize that 
they like to memorize the proof since they do not understand 
what proof is and how to explain it [11]. Likewise the research 
result of Perbowo and Pradipta [13] was obtained that the 
students find it difficult to prove in mathematics and the same 
errors was obtained as found in Moore [12]. 

Some of mathematics education students assume Real 
Analysis subject as the hardest subject than the other subjects 
because Real Analysis subject is the first subject for the 
students to practice their reasoning and prove mathematic 
statements formally. This subject equip the students the 
reasoning ability which is one of mathematic competences [14-
17]. Then, the students’ reasoning ability can be grown through 
Real Analysis subject with deductive thinking. According to 

Bartle  and Sherbert [18,19], Real Analysis is very needed to 
solve problems, develop deductive thinking ability, analyse 
mathematical situation from other science such as economics 
and management, engineering, physics, and computer science 
[18,19].  

Based on the analysis above, this research aims to describe 
the student’s errors in solving Real Analysis problems and 
describe how to resolve the students' difficulties in learning 
Real Analysis subject. 

II. RESEARCH METHODOLOGY 

This research uses qualitative approach. The subject of this 
research is students who take Real Analysis subject in 
Mathematics Education Program Universitas Pancasakti Tegal 
Indonesia Academic Year 2018/2019, which are chosen using 
purposive sampling. The data source which is used for the 
research analysis divided into two categories, such as: (1) the 
respondent test results of Real Analysis subject, and (2) 
respondents source, chosen using purposive sampling, which is 
based on criteria: have an important role in learning Real 
Analysis, have a valuable knowledge appropriate with the 
research study, and have the desire to cooperate and share an 
information about the research study. Variable used in this 
research is mathematical reasoning ability.  

After conducting the data, analysis is done by juxtapose the 
data findings according to the theoretical basis from the Moore 
[12] research and the findings of this research, such as: 

 Identify the errors in solving Real Analysis test. 

 Identify mathematical reasoning ability and the effort to 
improve students' mathematical reasoning abilities.  

 Draw a conclusion.  

Qualitative data process is based on reasoning ability 
category criteria, while the category of reasoning ability 
achievement can be seen on table 1:  

TABLE I.  REASONING ABILITY CATEGORY 

No Score Achievement Level 

1  Very good 

2  Good 

3  Enough 

4  Bad 

5  Very bad 

 

III. RESEARCH FINDINGS AND DISCUSSION 

Based on the research findings, the following results will be 
discussed as follows: 

A. The Analysis Results of the Error and its Causes on Real 

Analysis Problems Solving 

The questions used to find out the errors and its causes in 
solving Real Analysis problems are the essay-form questions. 
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Based on the research results, ten errors students always do in 
solving Real Analysis questions consist of seven errors which 
was already obtained from Moore [12], and the three others are 
the errors was obtained from this research. The achievement 
levels of the seven similar errors from Moore [12], such as:  

 48 students do not know the definition and they cannot 
state the definition,  

 39 students have a little intuitive understanding from the 
concept, 

 45 students’ concept image is inadequate to do a prove, 

 42 students cannot and do not want to build and use 
their own example, 

 18 students do not know how to use the definition to 
determine the whole prove structure, 

 54 students are not able to understand and use the 
language and the notation of mathematics, and 

 38 students do not how to begin with the proof.  

In addition, there are other errors and its causes in solving 
Real Analysis problems in this research such as:  

 The students are misconception with achievement,  

 Careless students, and 

 Students who just write the questions. 

Based on the errors above, the research findings have 
similar causes with Moore [12], and also there are additional 
findings such as:  

 the students are misconception because they solve the 
problems without using the right concepts or principles 
as Valverde and Castro [20] stated that students fail in 
interpreting axioms so that they misplace axioms which 
are used, it caused the failure of systematic problem 
solving, 

 The students are careless because they are less thorough 
in reading the questions or cannot manage the time so 
that they feel hurry [20]. As stated Kuhn and Franklin 
[21]; Boudreaux et al. [22], the students cannot identify 
the questions because of the lack of solving deductive 
reasoning questions exercises so that they cannot 
interpret the problem well,  

 The students simply write the questions. The causes can 
be various. It can be the questions are very difficult for 
the students because of heterogeneous student input.  

B. Analysis of Reasoning Ability Enhancement  

Based on the average results above we can conclude that 
the reasoning ability of Mathematics Education Bachelor 
Program Universitas Pancasakti Tegal Indonesia need to be 
grown. The reasoning exercises both formally and informally 
are given to the students to foster students’ reasoning. 
According to Boesen et al. the students are able to develop and 
increase their reasoning ability with the frequent deductive 
reasoning exercises [23]. In addition, Woolley et al. stated that 

the students will grow their natural reasoning by giving these 
exercises, moreover heterogeneous student conditions provoke 
the students’ different mind-sets and will definitely improve 
students' reasoning abilities [24]. The students should not be 
forced to use the same pattern to grow their reasoning ability 
because of their heterogeneous conditions. In case this situation 
happens then this problem solving of deductive reasoning will 
be fail [25-27]. Then, Boesen et al. stated that the giving of 
deductive reasoning exercises can use the book besides the 
usual handbook so that the students are accustomed on solving 
new problems [23].   

IV. CONCLUSION AND SUGGESTION  

Based on the research findings, there are ten errors which 
students done in solving Real Analysis questions, with details: 
seven errors are similar with the errors which were discovered 
in the Moore [12] research findings and three errors are 
discovered in this research, such as misconception, careless, 
and just write the question. The student’s condition which is 
used in this research were very heterogeneous.  

The students have to practice in solving the deductive 
reasoning ability questions from the lowest type of question to 
the highest type of question continuously. 
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