ENTRENOVA 7-9, September 2017 Dubrovnik, Croatia

Student Perceptions Regarding the Mind
Map Application in Mathematical Education

Violeta Cvetkoska
Ss. Cyril and Methodius University in Skopje, Faculty of Economics — Skopje,
Republic of Macedonia

Absitract

The aim of this paper is to observe the respondents’ (second-year students’)
perceptions regarding the mind map tool application in the classes of the course
Mathematical Methods, and with its application to learn the course material. A
survey was conducted for this research. Based on the respondents’ answers, 11 uses
of the mind map tool application in teaching and 12 uses in learning the material
have been determined. Besides its uses, 3 limitations of this tool have also been
found. Infroducing mind map in teaching the course Mathematical Methods was
suitable for almost all respondents (with the exception of one respondent).
Homework — making a summarized mind map for a particular chapter, was helpful
for learning the material of that chapter for almost all respondents, except for one.
Besides this, it has also been determined that the majority of the respondents would
like to use this tool in other courses as well.
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Infroduction

Every organization needs people with quality education and knowledge, who
confinuously build up their existing knowledge, who think creatively, and who can
find solutions to the problems they face. The intellect (ability to understand and
insight) of every employee is the most valuable resource of an organization. But who
is responsible for the intellect of the pupil or student that will one day apply for a
certain work positione — Every person who is part of the teaching staff in educational
institutions is in fact responsible for the intellect of the pupil or student. People should
learn thoroughly and by understanding, in order to apply what they have learned,
and also their creativity should be developed. Buzan et al. (2012) note that the
percentage of creativity we exploit in kindergarten, elementary school, high school
and as fully-fledged adults decreases; therefore, in kindergarten we function with
95% of our creativity, whereas as fully-fledged adults we function with 10%. This
percentage decrease is a result of the educational system, which does not contain
and consequently apply appropriate techniques.

Taking and making standard linear notes lead to forgetting what is being learned.
Why does this happen? - Because the brain does not function in a linear manner, but
in a radiant one (Buzan et al.,, 2005). The presentations that contain full-length
sentences from the material, with text only, by using only one color are monotonous
and students think only about how much material is left. In order to keep the
students’ attention in class, learn the material with understanding, and foster their
thinking and creativity, appropriate techniques and tools should be applied.
Personally, | felt motivated to infroduce mind mapping and the mind map tool in my
classes in the course Mathematical Methods in the academic year 2014/2015. The
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course Mathematical Methods is an obligatory course for the second-year students
of the Department of Accounting and Auditing (Ss. Cyril and Methodius University in
Skopje, Faculty of Economics - Skopje).

Tony Buzan has developed mind mapping and the mind map tool. According to
Buzan (1976), mind mapping uses both brain hemispheres. The left hemisphere is
responsible mainly for the following abilities: words, numbers, logic, series, linearity,
analysis and lists, whereas the right hemisphere is responsible for: rhythm, three-
dimensionality, imagination, color, orientation and gestalt. Mind mapping provides
visual thinking, and considering the fact that the brain functions in a radiant manner
(not in a linear one), a mind map represents a visual diagram in which information is
structured in such a manner. Mind maps contain key words instead of whole phrases
and full sentences, as well as lines, colors, symbols and images. For mind mapping
there are laws and recommendations which are explained in detail in (Buzan et al.,
2005, pp. 87-103), and the steps for making a mind map are given in Cvetkoska
(2015, pp. 671-672). The mind map tool is used by millions around the world, and in
the focus of this paper is its application in mathematical education.

Brinkmann (2003a) explains mind mapping, discusses its applications in
mathematical education, and states its advantages and limitations. According to
Brinkmann (2003a, pp. 98-99), mind maps can be applied in mathematical
education to help in the organization of information, in using it as a memory aid, in
facilitating unit repetition, in connecting newly-acquired and previously-learned
concepts, infroducing new concepts in classes, fostering students’ creativity and
demonstrating connections between concepts that are mathematical and those
that are not.

Brinkmann (2003b) presents the methods of mind mapping and concept mapping
as pedagogical tools suitable in mathematical education. This paper covers their
possible applications and discusses the advantages and limitations of both methods.

In Entfrekin’'s paper (1992), mind mapping is used in mathematics classes as a
summarized task for the material previously presented by the teacher. The teacher
asks the questions, the students provide answers, and the map expands as answers
are added to it. Hence, more interaction among the students is allowed and less
teacher inclusion. As in Entrekin’s paper, this paper employs a summarized mind map
for the purpose of chapter repetition. During the infroductory lecture for the course
Mathematical Methods in the summer semester 2014/2015, it was explained to the
students that this ool will be applied for repetition at the end of each chapter. The
teacher writes the title of the chapter in the middle of the board, draws the main
branches and asks questions, and so by adding the students’ answers the map slowly
develops and increases in size. One of the main branches of every map includes
successful stories from existing companies in the world which have applied the
models and methods that are part of the chapter. In addition, they were told that
after each chapter repetition, through drawing a summarized mind map, they would
be given a homework assignment — to make their own mind map for the chapter.
The students were infroduced to the concept of mind mapping and how to make a
mind map was presented and explained. In order to observe their perceptions of the
mind map tool application in teaching and learning the material, a survey was
conducted by distributing a questionnaire.

In this paper, following the introduction, special attention is paid to the
methodology, after which the gained answers from the respondents are presented
and discussed, with the conclusion at the end.
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Methodology

During the introductory lecture of the course Mathematical Methods it was
determined that out of 144 students present, only 2 of them had heard about the
concept of mind mapping (1 of them had heard of it in high school, and the other
student at a seminar), whereas only 1 student had heard about the mind map tool
(at a seminar). Furthermore, the students had not used the tool in the other courses
at Faculty, but only 1 student made his own mind maps in the following courses:
Organizational Behavior, Statistics, Costs Accounting, and Financial Accounting.

A survey was conducted for the purpose of observing students’ perceptions in the
mind map tool application in teaching and learning the material for the course
Mathematical Methods.

The questionnaire consists of 8 questions infended to determine whether the
respondents consider the introduction of the mind map tool in teaching
Mathematical Methods as suitable; to determine the uses of the application of this
tool in teaching and learning the material; to determine whether the respondents
find any limitations to the mind map tool, and if confirmed then they should specify
them; to determine whether the homework assignment (making a summarized mind
map for a certain chapter) helps the respondents in learning the material of that
chapter; to determine whether the respondents support the use of this tool in
chapter repetition for the second mid-term test, as well as to determine whether
they want to use the mind mayp tool in other courses at the Faculty.

The sample was comprised of students that had the course Mathematical
Methods in the summer semester 2014/2015. The questionnaire was distributed
among the teaching classes before the start of the first mid-term week, in March
2015, to 152 students present, and each of them filled in the questionnaire
anonymously. The following section presents the results of the survey.

Results

The questionnaire, which was distributed among 152 respondents, was fully
completed by 76 of them. This section presents and analyzes the results acquired
from the fully completed questionnaires.

According to 75 respondents, the introduction of the mind map tool in
Mathematical Methods classes is suitable, whereas only 1 respondent considered it
to be unsuitable.

The following uses of the mind map tool application in teaching the course
Mathematical Methods have been determined:

e Improved memory (68 respondents noted such);

e The most important points from each chapter are clearly summarized (43
respondents);

It serves as a learning guide (25 respondents);

An interesting way to repeat each chapter (22 respondents);

The material from each chapter is understood better (20 respondents);
An interesting approach towards the material (12 respondents);
Improved student interest (8 respondents);

It fosters thinking (7 respondents);

It fosters creativity (5 respondents);

It keeps students’ attention (4 respondents);

Enables class interaction (4 respondents).

Figure 1 presents a mind map for the uses of application of this tool in teaching
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the course Mathematical Methods. This Figure has been made by using the
iMindMap Software (Software iMindMap, 2017).

Figure 1
Mind Map - uses in teaching the course Mathematical Methods
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Besides the uses of the mind map tool in Mathematical Methods classes, the
following uses regarding its application in learning the material for this course have
been determined:

The material from each chapter is acquired more easily (62 respondents
noted such);

The most important points from each chapter are clearly summarized (34
respondents);

The material is learned by understanding (24 respondents);

Learning becomes more interesting (a figure of each chapter is made) (18
respondents);

The material is repeated much faster (18 respondents);

The material remains memorized (15 respondents);

It is a good reminder (12 respondents);

For achieving better results (5 respondents);

It fosters thinking (4 respondents);

It fosters creativity (2 respondents);

The possibility for leaving our own mark (1 respondent);

It helps when solving tasks (the steps of an algorithm can be presented
through a mind map) (1 respondent).

According to 71 respondents, the mind map tool has no limitations, whereas only
5 respondents stated that it did have limitations; 3 of them noted that some points
could not be summarized in one word, 1 participant noted that strictly-defined points
could not be remembered, and 1 other participant noted that it was difficult to
present relations between distant branches.
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When making a mind map it is suggested for only one key word for each branch
to be used so that the key words of the main branches contain the most associations
and the map can be developed infinitely, whereas by using arrows information that
is placed on different branches can be connected. For why it is important to use key
words when making a mind map see (Howe, 1970; Tipper, 2008).

The homework assignment given by the teacher, which consisted of making a
summarized mind map for a certain chapter, helped 75 respondents learn the
chapter. According to 75 respondents the mind map tool should be used in
teaching, when repeating each of the chapters that are to be included in the
second mid-term test. In addition, it was determined that 69 respondents would like
to use the mind map tool for the rest of the courses at the Faculty, but 7 participants
were not enthusiasts regarding that option.

Discussion

In this paper, research was conducted via a survey given to second-year students
who had the course Mathematical Methods in the summer semester 2014/2015, and
its purpose was to determine their perceptions regarding the mind map tool
application in the classes of this course, and through its application to learn the
course material.

Regarding the application of the mind map tool in teaching there have been
identified 11 uses. The most commonly stated use is improved memory, followed by:
the most important points from each chapter being clearly summarized; serving as a
learning guide; an interesting way to repeat each chapter; the material from each
chapter is understood better; an interesting approach towards the material;, for
improving student interest; fostering thinking and creativity; keeping students’
aftention; and providing class interaction.

Besides the uses of the mind map tool application in teaching the course
Mathematical Methods, 12 uses have also been identified regarding its application
in learning the course material. The use that has been mentioned the most is that the
material from each chapter is acquired more easily, followed by: the most important
points from each chapter being clearly summarized; the material is learned by
understanding; the learning process becomes more interesting; the material is
repeated much faster; the material remains memorized; it helps when frying to revise
the material; for achieving better results; it fosters thinking and creativity; the
possibility for leaving their own mark; and it helps when solving tasks.

For 7% of the participants, the mind map tool also has limitations: some points
cannot be summarized in one word; strictly-defined points cannot be remembered;
and it is difficult to present relations between distant branches.

Tony Buzan, who has developed mind mapping and the mind map tool,
recommends only one key word to be used in each branch, so that the key words in
the main branches are those that contain the most associations, and considering the
infinite associative nature of our brain, the map can thus be developed infinitely. By
using only one key word in each branch, and not phrases or full sentences, the key
words can be remembered much easily, and the use of the arrows provides the
connection of information that is found in different map branches.

Besides the students’ perceptions regarding the use of the mind map tool in
teaching and learning the course Mathematical Methods, my personal views are
that this tool provided a new and stimulating approach to the material, the students
aftended classes more and were more attentive, they continuously learned the
material and were prepared to answer any posed question when a summarized
mind map for a chapter was being drawn on the board. In addition, the homework
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assignment that was given to the students (making their own summarized mind map
of the material from the class) allowed for strengthening their knowledge and
instigating their creativity. They developed the skill of creating mind maps and each
summarized mind map was better than the previous.

Each student has their own learning style, but the mind map tool is suitable for
each style because it makes the process of learning easier, it can easily be mastered
(making a mind map manually or using the iIMindMap software) and it can be used
for separate lessons as well, not only for a whole chapter.

Conclusion

The aim of this paper was to observe the respondents’ perceptions (second-year
students at the Department of Accounting and Auditing, Ss. Cyril and Methodius
University, Faculty of Economics - Skopje) regarding the mind map tool application in
classes in the course Mathematical Methods in the summer semester 2014/2015, and
with its application to learn the course material. In achieving this aim, a
qguestionnaire was prepared and distributed to the respondents. The questionnaire
was fully answered by 76 respondents. On the basis of the respondents’ answers,
there have been identified uses regarding the application of the mind map in
teaching (11 uses) and in learning the course material (12 uses). According to 5
participants there have been identified 3 limitations of the use of this tool regarding
its application in mathematical education.

Based on the respondents’ answers, the introduction of the mind map tool in the
course Mathematical Methods is suitable for almost all of them (with the exception
of only one respondent). Additionally, the given homework assignment — to make a
summarized mind map of a certain chapter — helps with almost all of the
respondents in learning the material of that chapter (with the exception of one
respondent). Also it was found that 69 respondents would like to use the mind map in
other courses at the Faculty.

The limitation of this study regards the small number of fully filled-in questionnaires
by the respondents, but in my opinion there would be no significant differences in
the obtained answers.

On the basis of my positive experience of using the mind map tool in teaching
and learning the material by understanding, | suggest using this tool in educational
institutions. | believe that the teaching staff in higher educational institutions should
be acquainted with the benefits of application of the mind map tool in teaching,
and they should be frained to apply it to make an annual teaching plan, as well as
to use it for presentation and revision of the material.

The idea for my next research is based on gaining the opinions of the teaching
staff who will be applying this tool in their day-to-day teaching, and also of the large
number of students who will be using it in learning the material for their exams.
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