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ABSTRACT 

 
Brainstorming and concept mapping are effective teaching strategy for releasing ingenuity and for 
enhancing critical thinking, especially in mathematics wherein higher order thinking skills of students 
should be more developed. Students can use this to come up with ideas until the group decides for the 
best solution.  In fact, brainstorming strategy is an assumed component in many subject areas not only in 
education, but also in other sectors of the society. This work shall however, provide an in-depth review of 
brainstorming and concept mapping approach to teaching and learning mathematics it benefit to the 
teacher as well as the learners with aim of comparing their effectiveness in classroom interaction, 
students understanding as well as performance in the subject area. Findings from this research shows 
that brainstorming and concept mapping when combine together in classroom delivery yields an effective 
understanding in mathematics, students also enjoy their mathematics session when allow to generate 
ideas in finding solutions to any given mathematics problem. 
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1.  INTRODUCTION 
 
Brainstorming and concept mapping are effective teaching strategy for releasing ingenuity and for 
enhancing critical thinking, especially in mathematics wherein higher order thinking skills of students 
should be more developed. Students can use this to come up with ideas until the group decides for the 
best solution. Motivation in a mathematics class is indispensable, although it is a reality that all students 
should be properly motivated, especially the poorly motivated ones, the teacher should not ceased in 
finding ways to deliver the lesson at hand deliberately and accurately. One way to do this is through 
brainstorming and concept mapping, more so, when a teacher wants to expand a subject matter into the 
values arena, he or she can often use the power of brainstorming and concept mapping to uncover non 
obvious connections.   
 
For example, a teacher might conclude a lesson in multiplication by asking students to brainstorm real-life 
situations in which using multiplication would be helpful.  The teacher can also ask students to think open-
mindedly about a topic to generate lots of ideas without worrying if any of their ideas  is reasonable or not. 
He or she might askstudents sitting in a small or large group, to create as long a list of alternatives, say 
balancing the home budget or doing mental long division.  If a mathematics teacher truly hopes to release 
ingenuity and encourage productive thinking, then he or she needs to use brainstorming techniques.  
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2. BRAINSTORMING: AN INSTRUCTIONAL/LEARNING STRATEGY 
 
Brainstorming is a key tool that applies to most problem-solving and complicated mathematical concepts.  
In fact, brainstorming strategy is an assumed component in many subject areas not only in education, but 
also in other sectors of the society. The advantages of brainstorming include the ability to refine ideas and 
use every person's input to develop specific ideas; Brainstorming is generally used to improve creative 
ideas, but can sometimes be the reason that a creative idea does not take off from a starting point. 
  
2.1 Some Basic Rules for the Teacher: 
Encourage free expression of ideas.  The teacher explains that everyone’s ideas will be heard and 
recorded. One thing to make clear is that the only bad idea is the one that isn’t expressed.  The goal is 
productive thinking. Encourage everyone’s participation.  Be sure everyone who is involved, or as many 
as possible, actually participates in the process.  A recorder writes down every idea in a way that can be 
readily understood. Avoid killer phrases that close down communication. Killer phrases are comments 
such as these:” What a silly idea!” ” I wouldn’t do that in a million years.”” You’re crazy. That’s a rotten 
idea! “                         
 
Sort the results. When the brainstorming portion of the group/s is/are completed, you may want them to 
have the group sort the suggestions by considering their probability, impact, implications, advantages, 
disadvantages and priorities. This part is optional.  What is important is to select the best results/answers 
to the problem being solved. It’s good if all groups have best answers.    
 
2.2 Benefits of Brainstorming In the Mathematics Classroom 
Okwu E. I & Aligba S. D (2004) opined that brainstorming is an excellent teaching strategy that many 
mathematics teachers neglect to incorporate into their regular classroom practices. Some teachers don't 
think they have time, some teachers don't recognize the value of it, and some teachers have never even 
thought about having students brainstorm. Brainstorming can be done at various times throughout a unit 
of study or lesson.  It serves a slightly different purpose and has different benefits depending on when 
you use it in the course of a lesson or unit. Let us examine some benefits of brainstorming before a 
lesson or unit of study. 
 
2.3. Brainstorming Before A Lesson 
Activates schema 
Our brains love to make associations, we learn and recall information best when we're able to connect it 
other things we already know.  Having students brainstorm before you begin a lesson or unit allows their 
brains to activate things they already know about the topic.  So when students begin to acquire new 
learning on the topic, they are able to associate it with their prior knowledge. By creating these 
associations, the connections in the brain will be stronger making it easier to recall the information later. 
 
Helps set a baseline for learning 
Brainstorming prior to a lesson or unit of study allows both teachers (and students) to get an idea of how 
much a student knows about the topic.  As you move through the unit of study, have students revisit their 
brainstorming tools (where they recorded their ideas) and either add new ideas to the list or correct 
misconceptions.  Doing this gives students a sense of what they know.  It's also a motivator because it 
allows students to see progress in their understanding. 
 
Helps identify misconceptions that students already have about a topic 
Students bring misconceptions to the classroom every day.  Misconceptions are a part of learning. 
Brainstorming before a lesson shines a light on any misconceptions that students bring to the discussion.  
Identifying misconceptions before you begin the lesson allows you to address ideas that will get in the 
way of new learning. For example, if students begin a unit on integers believing that you can only subtract 
a smaller number from a larger number, they will have trouble grasping the concept of subtracting 
integers.  If you know that students have this belief, you can make sure you approach subtracting integers 



                                                                                                                                                               

    

 

39 

 

       

    

Vol. 3  No.1, March , 2016 

in a way that will correct this misconception.  When we don't know about these types of misconceptions 
before teaching a new topic, we often add to student's confusion rather than helping them learn what we 
intend. 
 
Helps guide teaching and differentiation; Brainstorming 
Lets you see who has no prior knowledge or understanding, who has a little prior knowledge, and who 
already knows a lot about the topic.   For example, if you have students brainstorm the topic Volume, you 
can see exactly what ideas students already have about volume.  Do they know that volume relates to 
capacity?  Do they know that volume relates to 3-dimensional shapes?  Do they know that we can use a 
formula to calculate volume?  This type of information helps you decide where to start the lesson, how to 
group students, which students need remediation, which students are already beyond the lesson you had 
planned, etc. 
 
Improve student's perception about their level of mathematical understanding 
Many students have a very low perception of their mathematics abilities because they associate 
mathematics with computation. Barton, B (1985) asserts that most students don't realize that they know 
much more about mathematics than they think.  If you ask 6th grade students what they know about 
adding fractions, many would tell you they don't know how to add fractions.  This is usually because they 
have trouble remembering and applying the algorithm for adding fractions.  But if you delve deeper, 
students might discover that they actually know a lot about adding fractions.  They might know situations 
where you would need to add fractions, how to estimate an answer, that the steps for adding and 
subtracting fractions are similar, how to represent adding fractions visually, that you need to find a 
common denominator when adding fractions, etc.  Once you see what students do know about a topic, 
you can point out exactly what and how much they already know.  Recognizing what they know about 
mathematics helps students build confidence and changes perceptions about their abilities. 
 
3. CONCEPT MAPPING - AN INSTRUCTIONAL/LEARNING STRATEGY 
 
Concept maps provide an organized way to show changes in students conceptual understanding over 
time regarding a specific focus topic that implement myriad perspective and multiple connections. NCTM 
(2008). Undoubtedly, concept maps are tools to construct representation of meaning, making connections 
that are more powerful and thorough than the ‘rote memorization of facts and procedures’ Ginsburg (1999 
p.216). The strength of concept maps lies in providing a context in which students can begin to organize 
personal knowledge and strengthen connections between concepts. The use of concept maps aids in 
making students aware of what they do not yet know or understand (i.e. concept knowledge gaps in a 
nonjudgmental setting and then develop a proactive and positive means for attaining that knowledge). 
When students struggle to create a concept map representative of their conceptual understanding, they 
are personally engaging in the development of knowledge. A learner who has spent most of his or her life 
learning by rote is now required to develop a means of organizing current knowledge along with the 
assimilation of new information. 
 
3.1 Benefits of Concept Mapping In Content Development  
Specifically, concept mapping offers several benefits for any learning process; 

1. Facilitates comprehension with its visual format 
2. Synthesizes information by integrating new and old concepts to better grasp the big picture. 
3. Encourages brainstorming and high level thinking. 
4. Fosters discovery of new concepts and their connections 
5. Provides clear communication of complex ideas 
6. Promotes collaborative learning  
7. Sparks creativity 
8. Snapshots your current knowledge to assess understanding 
9. Identifies areas that need further knowledge or review. 
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Piaget J. (1973) Concept maps are optimal learning tool for students and educators. The process of 
connection idea in a tangible space can solidify ones topical knowledge as well as broadens and fasten 
ones understanding. 
 
4. JUSTIFICATION OF BRAINSTORMING AND CONCEPT MAPPING IN ACADEMICS 
 
Brainstorming is a way to expand your thinking on a topic. Concept mapping then helps you to 
organise your ideas and consider the relationships between them.  
 
These techniques may assist you to: 

• focus your research 

• solve problems 

• develop a structure for an assignment 
 
There are two stages in the process: a free thinking stage and an organising stage – these should not be 
done together. 
 

Stage 1: brainstorming = free thinking  →→→→ producing ideas 
1. Write your topic or area of study in the centre of a 

blank page.  
2. Use colours, pictures, words and symbols to 

record any other ideas, topics, authors, theories or 
anything else associated with the topic. You can 
put these anywhere on the page. Associate freely 
and do not filter out ideas; at this point anything 
and everything is potentially useful.  
 

Stage 2: mind mapping = identifying relationships  →→→→ organising ideas 
1. Circle the key points or ideas you have 

identified.  
2. Identify gaps in your knowledge, and any 

questions you have.  
3. Look at each item and consider, “How does 

this point relate to the others, and to the topic 
as a whole?”  

4. Map the relationships between the ideas or key 
points using lines, arrows, colors and words to 
link them.  

5. Identify the type of relationship between points: 
contrast / similarity / cause / effect. Write these 
along the linking lines. 

6. Use this map to plan/guide your assignment: 
arrange items in a logical order to create the 
structure of your assignment. 
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5. MAJOR FINDINGS FROM THE RESEARCH 
 
Brainstorming and concept mapping approach of teaching and learning mathematics has critically been 
found to be one of the contemporary methods of effective teaching and learning mathematics. Bloom, B. 
S (1976) outlined some of the major role these approaches bring; 

1. They both enhance creativity amongst students in the classroom 
2. They help initiate discussion amongst the students in their different groups 
3. They improve higher order thinking within the students 
4. In a classroom session where both methods are used, it mostly found to be the most 

interesting session for students 
5. They equally enhance independent study after each brainstorming classroom session 
6. They encourage group study amongst students 
7. Concept map specifically helps in the development of schemata for quick comprehension of 

difficult concepts 
 
5.1 Major thought relationships 
Mathematics teachers and writers organize their ideas to allow them to be communicated clearly to their 
class. This organization generally involves one or more types of major thought relationships. 
 
5.2 Major thought relationships 
1. Exemplification: using examples to clarify ideas 
2. Contrast: identifying differences and the basis of those differences between things 
3. Comparison: identifying the similarities or commonalities among things 
4. Enumeration: listing and classifying items 
5. Chronology: ordering content around events or time periods 
6. Causality: indicating a time relationship, incorporating the idea that one thing might cause or be 

caused by another 
7. Process: outlining a sequence of events, or ordered steps 
8. Spatial order: organizing information according to physical location or spatial sequence these 

relationships are often combined in a text, although one can be selected as the dominant means of 
organizing the ideas.   

 
6. CONCLUSION 
 
Creativity is often referred to as the economic motor of the world, no matter what discipline it is being 
used in. Creativity opens the way for new ideas and allows scientists to have a better understanding for 
the way that things work. It powers the brain and allows it to push further and discover more, whether in 
science, marketing or art disciplines. Brainstorming and concept mapping are used in many different 
settings and are good ways for many people to work together at once toward a single creative idea. 
Individuals can be creative, but they sometimes need others to help them develop the ideas that they 
have. 
 
Different perspectives and ideas can help the original creation develop into something more. Likewise, 
the input of many different people can stifle the creativity of an individual. Due to peer pressure and 
anxiety over the opinions of the rest of the group, an individual may not be able to develop as many 
creative ideas when brainstorming with a group.   
      
7. SUGGESTION FOR FUTURE STUDY 
 
More research should be carried out in specific mathematics content area to find out if these approaches 
mentioned above can be used to enhance students understanding. Since these paper concentrated in 
mathematics, further study should be done in other science subjects to test if these approaches can still 
yields same educational attainment. 
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