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Astrid Brinkmumn

Mind Mapping as a Tool in
Mathematics Education

ind mapping is a special technique for taking notes.
Ideas and concepts connected with a topic are dis-
played as a graphical pattern—in many instances,
ever as in an artistic image. The mind-mapping
technique takes into account the special way that
the human brain works and thus facilitates the
organization of information and increases produc-
tivity and memory retention.

This article presents the technique of mind map-
ping, points out its utility as a pedagogical tool for
mathematics education, and discusses possible
applications of mind mapping in mathematics edu-
cation, as well as the advantages and limits of mind
mapping. Mind mapping is an effective tool to
improve achievement and offers a welcome and
delightful change in mathematics education.

INTRODUCTION

Mind mapping was invented by Tony Buzan, a
mathematician, psychologist, and brain researcher.
Tt was first developed as a method for taking notes
as briefly as possible and in a manner that is inter-
esting to the eye. It is usable in many different ways
in addition to simple note taking.

The method of mind mapping basically takes into
account that the two halves of the human brain per-
form different tasks. The left side is mainly respon-
sible for logic, words, arithmetic, linearity, sequences,
analysis, and lists; whereas the right side of the
brain mainly performs tasks that relate to multi-
dimensionality, imagination, emotion, color,
rhythm, shapes, geometry, and synthess.

Mind mapping uses both sides of the brain (Buzan
1976), lets them work together, and thus increases
productivity and memory retention. It represents
logical structures by using an artistic spatial image
that the individual creates. Thus, mind mapping
connects imagination with structure and pictures
with logic (Svantesson 1992, p. 44; Beyer 1996).

RULES FOR MAKING MIND MAPS
Mind maps are produced by vsing the following
rules (see, e.g., Beyer {1993]; T. Buzan and B.
Buzan [1993]; Hemmerich, Lim, and Neel {1994];

Hug] [1995, p. 152]; Svantesson (1992, pp. 55-56):

1. Use a larpe unlined sheet of paper in landscape
format.

9 Draw or write the tapic of the mind map in the
center of the paper. The topic of the mind map
should be displayed in an eye-catching way,
preferably with a colored drawing. if a picture
does not seem appropriate, the topic should be
indicated with a well-chosen key word, as shown
in figure 1a.

3. From the topic, draw a main branch for each of
the main ideas that are linked to the topic. Write
key words that denote the main ideas directly on
the lines, using printed letters. The order of the
branches is not important. If the ideas must be
written in a specific order to facilitate under-
standing, number the branches or order them
clockwise. If possible, write only one word,
preferably a noun, per line. Since many of the
words in texts are unnecessary, using a few
meaningful key words is sufficient to allow for one
to remember the entire context. See figure 1b.

4. Starting from the main branches, you may draw
further lines {subbranches) for secondary ideas
(subtopics), and so on. The order goes from the
abstract to the concrete, from the general to the
specific. See figure lc.

5. Use colors when drawing a mind map.

6. To your mind map, add images, sketches, and
symbols, such as little arrows, geometric figures,
exclamation marks, or question marks, as well
as self-defined symbols. See figure 1d.

MATHEMATICAL MIND MAPPING

Ever since mind maps were invented, they have
been used in many fields. Although they have
often been used in education, they are rarely used
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Fig. 1
A mind map on the topic of parailelograms

in mathematics. Since both the structure of mind
maps and the technique of mind mapping empha-
size the relevance of mathematical issues as topics
for mind maps, this result is very surprising
{Brinkmann 2000, 2001b, 2002).
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As shown in figure 2, the structure of a mind
map resembles that of a tree, as viewed from the
top. From the trunk in the middle, representing the
topic of the mind map, the lines for the ideas linked
with the topic branch off like tree branches. Thus, a
mind map is structured similarly to mathematics:
“Mathematics is often depicted as a mighty tree
with its Toots, trunk, branches, and twigs labelied
according to certain subdisciplines. It is a tree that
grows in time” {Davis and Hersh 1981, p. 18). Mind
maps enable people to visualize relationships
between mathematical objects in a structured way
that corresponds to the structure in mathematics
{Brinkmann 2000, 2001a).

Fig 2
“Structure of a mind map

The special technique of mind mupping. which
uses both sides of the brain and has them work
together, assists mathematical thinking, which
takes place in both sides of the brain. The left
hemisphere is better suited for analytie deduction
and arithmetic, whereas the right hemisphere is
suited for spatial tasks, for example, ceometry.”

However, no strict brain mapping exists with
respect to the single functions of the brain areas;
several parts of the brain are involved for each cog-
nitive function (Engel, Kénig, and Singer 1993, p. 42;
Poeck 1997, p. 34}. Moreover, a number of investi-
gations show that the tasks of the different parts of
the brain are influenced by hormones, thereby indi-
cating some gender differences (Rubner 1996).
Hemispheric specialization may be described as a
continuum of functions between the hemispheres,
the differences being quantitative rather than qual-
itative {Pehkonen 1991, 1997).

However, differences exist with respect to the
mathematical thinking going on in each of the two
hemispheres. The constant emphasis in mathemati-
cal education on rules and algorithms that are usu-
aily sequential may prevent the development of cre-
ativity and spatial ability (Pehkonen 1997). Thus,
“the balance between logic and creativity is very
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jmportant. Hone places too much emphasis on logi-
cal deduction, creativity will be reduced. What one
wins in logic will be lost in creativity and vice versa”
(Pehkonen 1997; see also Kirckhoff [1992, p. 2]).
Accordingly, Davis and Hersh (1981, p. 316) “sug-
gest that in mathematies it would be better for the
contributions of the two halves of the brain to co-
operate, complement, and enhance each other,
rather than for them to conflict and interfere.”

APPLICATIONS OF MIND MAPPING
In mathematics education, mind mapping may be

. used with several different aims. Some of the most

important are as follows.

Mind maps help organize information.

Mind mapping supports the natural thinking process,
which goes on randomly and in a nonlinear way. Since
mind maps have an open structure, the creator can
just let his or her thoughts flow. With almost no men-
tal effort, every idea produced can be integrated in
the mind map by relating it to already recorded ideas.

The hierarchical structure of a mind map con-
forms to the general assumption that the cognitive
representation of knowledge is hierarchically struc-
tured (Tergan 1986). Mathematical knowledge can
thus be organized in a mind map according to the
mental representation of this knowledge. A clear
and concise overview of the connectedness of math-
ematical objects around a topic is possible. More-
over, the use of colors and pictures supports these
connections.

Mind maps can be used as @ memory aid.

Each mind map has a unique appearance and a
strong visual appeal. Thus, information may be
memorized and recalled faster, the Jearning process
speeds up, and information becomes long living.

Mind maps can assist with repetition and
summary.

At the end of a teaching unit, the subject matter of
the treated topic can be repeated and structured by
composing a mind map; this mind map then serves
as a good memorizable summary.

A mind map may also grow as the common task
of an entire class. The teacher might write the topic
in the middle of the chalkboard and ask the stu-
dents what main ideas they connect with it. For
each idea, the teacher draws a main branch of the
mind map. Later, the students are asked to tell all
other ideas that they link to these main ones.
Because of the open structure of a mind map, each
single contribution can be integrated. Each student
should then redraw the complete mind map in his
or her personal style.

~ Mind maps help to meaningfully connect new

information with existing knowledge.

New information can be integrated into an existing
mind map and related to previously learned concepts.
The teacher, who has the overview of already creat-
ed mind maps and understands how new concepts
fit with old topics, must initiate such an activity.

Mind maps may introduce new concepts.

Entrekin reports that she used mind maps to intro-
duce new concepts in mathematics classes. The new
concept

is written on the chalkboard or transparency. As the
concept evolves in later lessons, the teacher may add
additional components and form an extended mind
map. This visual representation serves to help stu-
dents relate unknown concepts to known concepts.
(Entrekin 1992, p. 444).

Mind niaps lef cognifive structures of students
Decome visible.

Mind maps drawn by students provide information
about the students” knowledge. In broad outline,
mind maps make a learner’s knowledge structure
visible-— for hath the teacher and the learner.

Aceording to Ausubel, Novak, and Hanesian
(1968, cpigraph) the teacher can plan effective
lossons. sinee “the most important single factor
influencing learning is what the learner already
knows. Ascertain this and teach him accordingly.”

The student develops an awareness of his or her
own knowledge organization. This process might be
enhanced by having the students, in small groups,
construet mind maps, since this process forces stu-
dents to discuss the concepts to be used and the
connections to be drawn.

Erroneous connections in a student’s knowledge
become visible, and the teacher can correct them.
The teacher should first ask the student why he or
she drew the incorrect connection; the student’s
explanation might allow more insight into her or
his underlying cognitive strueture than the simple
and reduced representation in the map.

The students’ growth in understanding a topic
can be checked by asking them to create both a pre-
and a post-unit mind map (Hemmerich, Lim, and
Neel 1994). The teacher mighi see, for example,
whether supplementary concepts are linked to the
topic in a meaningful way.

Mind maps foster creativity.

Everybody can develop a personal style for mind
mapping. Mind maps can have different forms and
shapes and different colors, symbols, or images.
Artistic arrangements are not only allowed but are
advantageous. Students gain in creativity, and
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these mind maps are aesthetically pleasing.

Fostering creativity has a positive effect on math-
ematical achievement. [n schools where emphasis
is piaced on such creative activities as working on
arts. music, or literature, students are also better
in mathematics (Svantesson 1892, p. 26).

After a mind map has been completed, it should
be redrawn. Knowing the structure of the map and
all its components enables students to optimize the
artistic arrangements. In addition, students
strengthen the represented knowledge.

Mind maps can show connections between
mathematics and the rest of the world.

Because a mind map is open for any idea someone
associates with the main topic, nonmathematical
concepts can also be connected with 2 mathematical
object, as shown in figure 3. Thus, students recog-
nize that mathematics is not an isclated subject but
is related to many different areas of the rest of the
world (Brinkmann 1998, 2001¢).

LIMITATIONS

Mind maps are individual graphic representations.
Different people have different associations with
the same topic, so they draw different mind maps.
The correct grasp of the relationships represented
in a mind map affords the right associations to the
key words. Hence, a person who wants to use a mind
map should create it or be invelved in its creation.
In spite of its well-structured and ordered con-
tents, a mind map may, at first, seem confusing.
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In a mind map, each main branch builds up a
complex whale with its subbranches. As a rule, con-
nections among the single complexes are not
drawn. The clarity of a mud map is thereby
increased, but its representation ol the existing
relatienships to a topic is incomplete.

If cross-links are needed, the mind-map tech-
nigue should be modified. possibly by using colored
lines. Depending on the goals. ather graphical
means of representation might be hetter,

Concept maps, an example of which is shown in
figure 4, have a structure similar to that of mind
maps, in that they show main ideas and sceondary
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Concept map on the topic of linear equalions
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ideas linked to a topic (Brinkmann 1999, 2001a,
2001¢; Novak and Gowin 1984). Here, the topic 1s
positioned at the head of a map and the other con-
cepts are arranged under it on several levels. The
more inclusive and general, abstract concepts are
higher; and the more specific and concrete concepts
are lower. Concepts of different levels but also of the
same level are linked by lines if they are related in
some way, and every single relationship Is described
by linking words written on the linking lines, as
seen beneath the last row. Thus, a concept map pro-
vides much more information on a topic than a mind
map, since it represents cross-links between the con-
cepts and since it describes the relations hetween
the concepts with linking words. A concept map,
however, does not allow the same display of creativ-
ity that a mind map allows.

FINAL REMARKS

Mind mapping has been used very rarely in mathe-
matics education, However, reports about first
experiences are positive. Entrekin states, “I found
mind mapping to be an effective and delightful ped-
agogical tool” (1992, p. 444). 1 have received enthu-
siastic feedback from teachers who took part in
education events that I offered on the topic of mind
mapping in mathematics. '

Teachers reported that students who were not
good in mathematics benefited from mind mapping.
These students often first realized connections -
among mathematical concepts while producing a
mind map. They told their teachers that only after
having drawn a mind map could they “see” the
structure of the respective mathematical knowl-
edge. Mind mapping helped them organize their
knowledge.

Several teachers who introduced mind mapping
in their mathematics lessons observed that some of
their students began on their own initiative to con-
struct mind maps at home, especially when prepar-
ing for an examination. One student proudly

SRR WHAT FOR?

Fig. 5
Possible uses of mind maps
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showed her teacher a mind map that she had
drawn as decoration for her notebook. The map rep-
resented the contents of that notebook in a struc-
tured way.

In my own classes, T found that mind mapping is
a technique that is easy to learn and that students
see it as a welcome change in mathematics lessons.

The various positive learning effects that mind
mapping facilitates should result in enhanced use
of this method in mathematics education. The mind
map given in figure 5 shows possible uses of mind
maps.
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