
Tor_KMPh 1

Concept Mapping 

Workshop_Phase 1

Kolej Matrikulasi Selangor   

Uses of Concept Map in Teaching & 

Learning

Workshop Directory
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What?

Concept Maps

IdeasPropositions

Concepts

Research & 
Assessment Tool

Misconceptions

Feelings &
Values

Affective 
Objectives

Learning

Interest

Enjoyment

Motivation

Learning 
Effectiveness

Learning
Processes

Metacognition

Study & Revision AidLinear Text

Classroom
Teachers

Adapted from K. S. Taber (1994) Physics Education 29(5) 276-281
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may
increase

awareness
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may
developrelated    by
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suitable for

reveals

to assess

such as increasing

improving

Uses of Concept Mapping in a Concept Map
Please refer article 2,  pg 34 - 38
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Slot 2: Menu 

2

Concept Map as 

overview of

�course 

�chapter  

� lecture

� focused 

question

1 3

� Concept Map for  
formative 

assessment
� Concept Map to 

assess student’s 
understanding

� Various 

approaches

� Concept Map
as Knowledge

Organizer
� Concept Map

as a Planning
Tool

Concept Mapping is best 
if it is a COLLABORATE 

effort
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Knowledge Organizer Refer Pg 13
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Knowledge Organizer
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Knowledge Organizer

FOOD

Human Health
and Survival

Contains

Required 
for

and

Requiring more

Essential Amino Acids

Animals

Used for

Such as

Made
by

Plants

Grains Legumes

Required for
growth of

Symbiotic Bacteria

“Fixed” Nitrogen

Possess

That produce

Agricultural Practices

Population Growth

Politics

Economics

Distribution

Climate

Starvation 
and Famine

Malthus 1819

Eastern 
Europe

India

Africa

Deprivation leads to

Can be 
limited by

and

Such as in

Pesticides HerbicidesGenetics & 
Breeding

Irrigation

Fertilizer Which significantly 
supplements naturally

Such as

Predicted by

NH3
Haber 

Process
Atmospheric N2

Protein

Includes

Eaten
by
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Developing Course Design
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Please refer Pg 11:  Learning Algebra at Different levels

Pg 12:  Learning Progression of Oscar

link

link

Visualizing Course

Concept Map: Factoring Polynomials

Geometry
Concept Map
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Concept Map:  The requirement of Algebra at level 3. 

View level 1 & 2

Learning Algebra at different levels 

View level 1 & 2
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Concept Map: Student Bivariate Analysis Assignment (Unit Level)

Developing assignment for student
Refer Pg 19-22 for English:  Weaponry Example
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� Based on Criterion Map
� 58% students could give valid connections btw 

oxidative phosphorylation, electron transport chain & 
chemiosmosis. 

Criterion map Student’s map

Assessing Student’s Understanding
Refer article 3 Pg 48 for details

KMS_Concept Mapping Workshop
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Chapter overview

Chapter 15: Expression of 
Biological Information

15.2 DNA 
Replication

(a) DNA structure 
(Watson & Crick)

15.3 Protein 
Synthesis

15.4 Lactose 
Operon

15.1 DNA & 
Genetic 

Information

(b) Translation

(a) structure

(a) Transcription

(b) DNA as carrier of 
genetic information

(c) Gene Concept: 
One gene on 
polypeptide

(a) 3 models of DNA 
Replication

(b) Process of  DNA 
replication in cell 

division

(b) function

(c) mechanism

Chapter Overview during Lecture

1st hour

3rd hour

4th hour 5th hour

6th hour
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Chapter 15: Expression of 
Biological Information

Griffith (1931)

15.1 DNA & 
Genetic 

Information

(2) DNA as carrier of 
genetic information

Lecture Overview:  The 1st hour

(1) DNA structure 
(Watson & Crick)

Avery (1944)

Back to chapter overview
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Chapter 15: Expression of 
Biological Information

(a) DNA structure 
(Watson & Crick)

15.1 DNA & 
Genetic 

Information

(1) Gene Concept: One 
gene on polypeptide

Lecture Overview: The 2nd hour

(i) Beadle & Tatum 
(1941)

15.2 DNA 
Replication

(2) 3 models of DNA 
replication

(ii) Meselson & 
Stahl

KMS_Concept Mapping Workshop
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Planning and Organizing Tools Concept Maps used in Assessment
Refer Pg 16

18
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Approaches in Concept Mapping

HIGH Degree of Directedness LOW

– map as navigator

– map as a guide or as expert knowledge

– partially complete map with a list of terms

– partially completed map to fill in

– list of words to construct a map from

– list of seed terms to use or draw from

– a question to resolve

19 KMS_Concept Mapping Workshop

Moving from high degree of directedness 

to Low degree of directedness

20

1. High degree of Directedness

Fill in the nodes animation

See another example of 
even higher degree of 

directedness
21

Oxidative 
Phosphorylation

redox reactions

electrons

as

(1)

from

(2)

final electron 
acceptor

(3) water

passed down

finally to

which is

producing

H⁺⁺⁺⁺

(4)

inter membrane 
space

(7)

proton gradient

(8)

uses process of

which uses

which is
(11)

(12)

ADP

ATP synthase

to form

to 

undergo

(10)
pumps

2. Lesser Degree of Directedness 

Fill in the missing nodes & linking phrases 

22

Oxidative 
Phosphorylation

redox reactions

electrons

NADH

Electron Transport 
Chain

final electron 
acceptor

oxygen

water

inter membrane 
space

Chemisosmosis

proton gradient

proton motive 
force

phosphorylation

ATP synthase

3.  Even lesser Degree of Directedness 

H⁺⁺⁺⁺ATP

ADP

Construct a Concept Map to describe Oxidative 
Phosphorylation using the list of terms

23 4.  Low Degree of Directedness 

Construct a Concept Map to describe Oxidative 
Phosphorylation. (10marks)

1. Brainstorming 
2. Organizing 

3. Layout 
4. Linking

5. Revising & 
6. Finalizing 

24
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Transferring Understanding 

from Diagram to Concept Map
Refer Pg 14

KMS_Concept Mapping Workshop 25

Chemiosmosis

Oxidative phosphorylation

Conceptualizing Knowledge from Diagram to Concept Map

26

Formative Assessment: Higher Degree of Directedness

Example 1

Refer Pg 15

Formative Assessment: Lower Degree of Directedness

Example 2
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Oxidative 
Phosphorylation

redox reactions

electrons

as

NADH

from

Electron Transport 
Chain

final electron 
acceptor

oxygen water

passed down

finally to

which is

producing

H⁺⁺⁺⁺

into

inter membrane 
space

Chemisosmosis

proton gradient

proton motive 
force

uses process of

which uses

which is
phosphorylation

ATP

ADP

ATP synthase

to form

to 

undergo

catalyzes
pumps

Concept Map describing Oxidative Phosphorylation
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When using concept mapping in 

teaching, PLEASE remember……….

30
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� Learning a new skill

� Practices organizing 
the concepts in 
different ways

� Improve with practice

� Long process, be 
patient

Last but not least, 
click on to:

� http://www.engr.ncsu.edu/le
arningstyles/ilsweb.html to 
know your learning style.
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Please answer the questionnaires?

Any Questions?
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Take the 
Challenge: 

Life ahead
at Kolej 

Matrikulasi 
Selangor

31

THANK  YOU!

S.H.Tor

Concept Mapping: 

A Powerful Cognitive Tool

tor_siong@kmph.matrik.edu.my

ran a

for your attention 

throughout this

on

Workshop
from

can be 

contacted

at
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