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1.   What is a Concept Map?
Concept maps are graphical tools for organizing and representing knowledge. They include concepts, usually enclosed in circles or boxes of some type, and relationships between concepts indicated by a connecting line linking two concepts. Words on the line, referred to as linking words or linking phrases, specify the relationship between the two concepts. 
Concepts are terms as a perceived regularity in events or objects, or records of events or objects, designated by a label. The label for most concepts is a word, although sometimes we use symbols such as + or %, and sometimes more than one word is used.  Propositions are statements about some object or event in the universe, either naturally occurring or constructed. Propositions contain two or more concepts connected using linking words or phrases to form a meaningful statement. Sometimes these are called semantic units, or units of meaning. Figure 1 shows an example of a concept map that describes the structure of concept maps and illustrates the above characteristics.
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2.  Who developed Concept Mapping technique?

Joseph D. Novak of Stanford University developed the concept mapping technique in the 1960's. His work was based on the theories of David Ausubel, who stressed the importance of prior knowledge in being able to learn new concepts. 

3.   Why use Concept Mapping?
Concept mapping is a type of knowledge representation. Jonassen & Grabowski (1993, p. 433) state that structural knowledge may be seen as a separate type of knowledge. "Structural knowledge provides the conceptual basis for why. It describes how prior knowledge is interconnected....Structural knowledge is most often depicted in terms of some sort of concept map that visually describes the relationships between ideas in a knowledge domain." Representing knowledge in the visual format of a concept map allows one to gain an overview of a domain of knowledge. Because the nodes contain only a keyword or a short sentence, more interpretation is required of the reader, but this may be positive. Concept mapping can be used for several purposes: 
i.  Summarizing Lectures 

Some people use Mapping to take lecture notes. If you find that this works for you, by all means do it: however, if it does not work, you can certainly take lecture notes as you normally would, and summarize them later (as soon as possible after the lecture) in the way described above. Be sure to do this first from memory -- then check it over for accuracy. If possible, give yourself adequate time to do this -- the more time you spend, the better your retention will be. However, even a brief summary will have very beneficial effects for your memory, and your overall understanding of the material -- its salient points and how they fit together. 
ii.  Making Notes in a Seminar or Workshop 

A seminar differs from a lecture in that it lays more emphasis on process: in a more-or-less open-ended discussion among all members of the group, there is a less linear progression of ideas than there is in a lecture. A Map can be useful for keeping track of the flow of ideas in such a context, and for tying them together and commenting on them. 
iii.  Reviewing for an Exam 

Mapping can be a productive way to study for an exam, particularly if the emphasis of the course is on understanding and applying abstract, theoretical material, rather than on simply reproducing memorized information. Doing a Map of the course content can point out the most important concepts and principles, and allow you to see the ways in which they fit together. This may also help you to see your weak areas, and help you to focus your studying. 
iv.  Working on an Essay 

Mapping is a particularly powerful tool to use during the early stages of writing an essay, before you write the first rough draft. When you start out exploring material that may be useful for your essay, you can summarize your readings -- using Mapping, as described above -- to help discover fruitful areas of research. Finding a suitable thesis is a process of exploration and approximation, and later on, insight. You may want to look for something that you find interesting and somehow problematical, with implications beyond itself that you can explore. 

v.  Creative Writing 

While you are working on an essay, you may experience a particularly important insight as you are Mapping: of course, you cannot predict what this "creative spark" will be about or when it will occur--however, if you are serious about writing or thinking, you should become familiar with the process that precedes insight. One very effective way to do this is to use Mapping for creative writing. 

vi.  Teachers Evaluate Students’ Learning? 
When concept maps are used in instruction, they can also be used for evaluation. There is nothing written in stone that says multiple choice tests must be used from grade school through university, and perhaps in time even national achievement exams will utilize concept mapping as a powerful evaluation tool. This is a chicken-and-egg problem because concept maps cannot be required on national achievement tests if most students have not been given opportunities to learn to use this knowledge representation tool. On the other hand, if state, regional, and national exams would begin to include concept maps as a segment of the exam, there would be a great incentive for teachers to teach students how to use this tool. 

4.  Class activities that involve Concept Maps? 
The following table contains suggestions of activities to use with Concept Maps for defined concepts at the Matriculation level. The following are the procedures to follow for using the activity. 

	Activity
	Purpose and Description
	Format
	Preparation and Materials Required

	i.  Concept Map Completion
	The purpose of this activity is to allow students who are not familiar with Concept Maps to practice organizing defined concepts and their defining characteristics by filling in a partially completed Concept Map.
	· Individual 

· Pairs 

· Small group
	· Handouts of a partially completed Concept Map 

· Answer key: Model Concept Map 

· Instructor presentation materials 

	ii.  Concept Map Generation
	The purpose of this activity is to allow students who are familiar with Concept Maps to practice organizing defined concepts and their defining characteristics by generating a Concept Map.
	· Individual 

· Pairs 

· Small group
	· Answer key: Model Concept Map 

· Instructor and student presentation materials

	Iii.  Note-Taking Concept Map
	The purpose of this activity is to provide students with a blank Concept Map to use as a note-taking device to record the characteristics of the defined concepts presented during the lesson. This activity takes a lot of trial and error. It may be helpful to provide students with two copies of a blank Concept Map or suggest they use pencil in case they make mistakes.
	· Individual 
	· Handouts of blank Concept Maps 

	iv.  Concept Map Essay
	The purpose of this activity is to allow students who are familiar with the lesson content to practice and test their comprehension of the defined concepts by answering essay questions. They will use a completed Concept Map as a resource for answering the essay questions. This activity also provides students with practice interpreting Concept Maps.
	· Individual 

· Pairs 

· Small Groups
	· Handouts of a completed Concept Map 

· Essay questions related to the Concept Map


i.  Procedures for Concept Map Completion
(a) Explain that the purpose of the activity is to practice organizing the characteristics of the defined concepts presented in the lesson by filling in a partially completed Concept Map. 

(b) Divide students into small groups or pairs if desired. 

(c) Provide students with the handouts of a partially completed Concept Map of the defined concepts presented. If handouts are unavailable, you can draw the partially completed Concept Map on the board and ask students to make their own. 

(d) Instruct the students to fill in the missing information. 

(e) Present the model version of the Concept Map. 

(f) Lead the class in a discussion of the similarities and differences between the model version of the Concept Map and the student versions. 

(g) Summarize the results of the activity.

ii.   Procedures for Concept Map Generation
(a) Explain that the purpose of the activity is to practice organizing the characteristics of the defined concepts presented in the lesson by generating a Concept Map. 

(b) Divide students into small groups or pairs if desired. 

(c) Inform students of the topic of the Concept Map. 

(d) Have the students generate a Concept Map for the given topic. 

(e) Have the students present their Concept Maps. 

(f) Provide feedback. 

(g) Present the model version of the Concept Map. 

(h) Lead the class in a discussion of the similarities and differences between the student versions of the Concept Map and the model version. 

(i) Summarize the results of the activity. 

iii.  Procedures for Note-Taking Concept Map
(a) Explain that the purpose of this activity is to use a blank Concept Map as a note-taking device to record the characteristics of the defined concepts presented during the lesson. 

(b) Hand out the blank Concept Map to the students. Only the shell of the Concept Map should be presented. If handouts are unavailable, you can draw the Concept Map on the board and ask students to make their own. 

(c) Have the students fill in the Concept Map as you lecture.

iv.  Procedures for Concept Map Essay
(a) Explain that the purpose of this activity is to practice and test the comprehension of the characteristics of the defined concepts presented by answering essay questions from a completed Concept Map that summarizes the lesson content. 

(b) Divide the students into small groups or pairs if desired. 

(c) Pass out the handouts of the Concept Map. If handouts are unavailable, draw the Concept Map on the board and ask students to make their own. 

(d) Assign essay questions to the students or groups. 

(e) Have the students write the answers to their questions. Their answers should come from the information presented in the Concept Map. 

(f) Have the students present their questions and answers aloud. 

(g) Encourage class discussion. 

(h) Provide feedback on the accuracy of the answers. 

(i) Summarize the results of the activity. 

5.  An example of focus question:  Explain Oxidative Phosphorylation.  (10 marks)
Presented by:

Tor Siong Hoon

Low Siew Wan

Wahidah bt Zakaria

Siti Khairiah bt Abdollah
Noor Hazwani bt Nazri
Figure 1











