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The Effects of Science Lessons using Mind Mapping on Science
Process Skill and Science Academic Achievement

Kang Jung-Mun" - Lee Yong-Seob

Busan National University of Education

ABSTRACT

The purpose of this study was to examine the effects of science lessons using mind mapping on creativity and
academic achievement in science. The subjects of this study were fifth-grade students selected from four classes of an
elementary school located in Busan. For ten weeks, the experimental group of 40 students were taught using the mind
mapping technique. The comparative group, also of 40 students, was taught in normal classes which used a standard
text-book. Children were given a test on science processing skills and academic achievement in science to measure the
effects of mind mapping. The Likert scales were used to gather student's feedback on creativity and academic
achievement in science.

Through these procedures, the following results were obtained: First, mind mapping had a greater effect on science
processing skills than the normal classes, where a text-book was used. Second, mind mapping was effective in improving
the student’s academic achievements in science at a greater level than the normal classes where a text-book was used.
Third, after viewing results of the Student Recognition Investigation, we found that the students showed a higher level
of interest in science lessons that used mind mapping, and were better able to understand the scientific theories.

As a result, the elementary science class with mind mapping developed greater science processing skills and saw higher
academic achievement in science. We conclude that science classes that use mind mapping have the potential to develop
better science processing skills and improve academic achievement in science.

Key words : Mind mapping, Science processing skills, Science Academic Achievement.
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Table 1. A pre-practical content for a mind-map practical use class
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Frequency Subject Contents
- P

Introduction of mind-map What. is a mind map-

1 Mind-man drawine method Practical use of mind-map
~map £ The rule of mind-map drawing

’ Thinking practice for mind-map Drawing main structure of mind-map

Mind-map using keyword Mind-map using keywords

Look at image and symbol of mind-map.

3 Using method of image & Symbol Look at image of the planet.

Drawing mind-map with image & Symbol

Examine different styles of mind-mapping imagery and
choosing individual style.

Table 2. Earth and the moon unit extension program, and apply the present
Step Periods Titles Subject
N1 What does the earth look - Examine and understand Earth's shape
like? - Develop understanding of how we know the Earth's shape
11 What does the moon - Understanding overall shape of the moon
look like? - Observing and understanding characteristics of the moon's surface
Creatures that live in the - Learning the elements necessary to Earth's various life forms
4/11 earth: what is the - Comparing the conditions of the Earth and moon and why they
reason? support different life
s/ Day and night, what's - Understanding earth's rotation
Science the cause? - How the earth's cycle of day and night is related to its rotation
experiment labs 611 Why does the sun seem - Movement of the sun across the sky
to move? - Why the sun moves from east to west
711 r\?gl;t] dg?gtlogu;isn thtehe - Observing the change of the moon's position
day? gong £ - Understanding the direction of the moon's movement
When you look up at the . Z)ebsef;;\{u:li tshe shape and location of the moon over a period of
89/11  moon for several days v Y

and do change direction?

location

- Understanding the reason for the moon's change in shape and

Let's sum up with
respect to the Earth and
the Moon?

Collection of

scientific thought 1o

- Reviewing what we've learned about the earth and moon
- Writing stories and poems about students thoughts and feelings

about the moon

Shall we observe the
moon's surface with a
telescope?

I am also a

.. 11/11
scientist

- Learning how to manipulate the telescope.
- Observing the moon's surface with a telescope and painting/

drawing our impressions of the moon's surface
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Table 3. Application and guidance plan of electric circuit unit

Step Periods Titles

Subject

How can a battery and a
2/10 bulb be connected to
make up lights?

- Connecting electricity, wire, and a bulb to turn on a light
- Making a circuit capable of turning on a light

What objects and
3/10 materials can conduct
electricity?

- Distinguishing what objects make good conductors versus those

that do not.

How does the brightness
of a bulb depend on the

- Connecting batteries in series versus parallel pattern to turn on a

light

410 kind of electrical - Comparing the brightness of a light according to the type of
connection we use? electrical connection
S.C lence How does the brightness - Connecting bulbs in a series versus parallel pattern to turn on a
experiment labs .
5/10 of a bulb depepd on the light . . . .
way the bulb is - Comparing the brightness of a light according to the type of bulb
connected? connection
6/10 Let's simplify the - Drawing an electrical schematic to see the electric circuit.
electrical circuit. - Making an electrical circuit
I - Examining the way electricity flows
7/10 What' chrectlon does - Observing the way electricity flows and marking important points
electricity flow? .
on the schematic
’/10 What is the way to use - How to use electricity safely and correctly.

electricity safely?

- The importance of electrical safety and using electricity properly

Summarizing what we

Collection of 9/10 know about the electrical

scientific thought

- Properly summarizing our knowledge of electrical circuits
- Writing a passage on safe and proper use of electricity

circuit.
I am also a Making our own - Showing how to make our own batteries
- 10/10 '€ - Making various kinds of batteries and checking for proper
scientist batteries

electrical flow

Table 4. Science processing skills of bottom for each element of the item numbers and confidence

Step Subordinate element Reliability coefficient Item number
Observation 0.81 1, 4,7
Classification 0.79 2,5, 8
Basic processing skill Measurement 0.90 3,69
Reasoning 0.92 10, 12, 14
Prediction 0.74 11, 13, 15
Material conversion 0.85 16, 19, 21
Data Analysis 0.69 17, 18, 20
Integration processing skill Hypothesis 0.77 25, 27, 29
Control variable 0.94 22, 23, 24
Generalization 0.77 26, 28, 30
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Table 5. ttest of basic process skills
) Pretest Posttest
Subordinate element Type of group N
Mean SD t p Mean SD t p
Observation Experimental 30 197 .85 2.23 77
) Control 30 220 71 624 253 1.90 .96 148 144
Classification Experimental 30 210 .80 2.03 92
® Control 30 213 57 108 854 2.00 .83 147 884
Measurement Experimental 30 210 71 2.20 .76
® Control 30 213 93 107 871 2.00 98 881 382
Reasoning Experimental 30  1.40 .89 1.63 g1
@ Control 30 1.20 .66 060 330 1.47 77 863 392
Prediction Experimental 30 1.90 .88 2.17 .83
® Control 30 1.83 .83 777 765 1.80 71 1.829 073
basic processing skill ~ Experimental 30 946 2.08 10.26 244
(O+HOHHDHB) Control 30 9.50 1.77 645 sall 9.1667  1.57 015 0483
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Table 6. rtest of Integration process skills
. Pretest Posttest
Subordinate element  Type of group N
Mean SD t p Mean SD t p
Material conversion Experimental 30 1.97 .66 1.40 1.00
© Control 30 213 .62 925 324 1.23 1.04 842 330
Data Analysis Experimental 30 1.13 77 1.10 .88
@ Control 30 1.23 g My g 2
Hypothesis Experimental 30  2.00 94 1.07 .82
® Control 30 223 .89 107 338 1.00 91 863 768
Control variable Experimental 30 93 .69 2.13 .86
@ Control 30 LI3 9o P2 W 1.67 o 20
Generalization Experimental 30 1.77 .89 1.60 1.00
® Control 30 1.53 1.04 220 357 1.43 1.04 702 330
Integration processing skill Experimental 30  7.80 2.02 7.30 2.46
(O+O++D+®) Control 30 8.26 2.88 103 471 6.60 2.77 287 306
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Table 7. rtest of Science process skills

Subordinate Pretest Posttest
Type of group N
element Mean SD ¢ p Mean SD ¢ p
i Experimental 30 17.56 3.183 17.56 4.06
Science xperimenta 523590 178 061
processing skills Control 30 1576 3918 15.76 3.19
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Table 8. Science Academic Achievement test of scores
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T

T " N Pretest Posttest
e of grou
P group Mean SD Mean SD
Experimental 30 80.80 13.09 75.93 14.03
Control 30 72.80 12.44 67.83 11.76
Table 9. ANCOVA of the Science Academic Achievement test of scores
Source of variance SS df MS F p
Pretest 1031.08 1 1031.08 18.74 .000
Main effect 375.88 1 375.88 6.83 011
Corrected model 1409.53 2 704.76 12.81 .000
Residual 423521 77 55.00 - -
Total 5644.75 79
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Table 10. Analysis of the students' awareness in science class using Mind mapping

Question

. . 0
Number Survey information Responses N(Persons) %
® Very true. 11 27.5
Did you find the class that used mind mapping @ True. 20 20
1 . . @ Neutral 8 20
more interesting than regular class? @ Untrue | 25
® Very untrue. 0 0
® Very true. 13 325
. . o . @® True. 21 52.5
) Did you gctlvely participate in using mind ® Neutral 4 10
mapping in class? @ Untrue N 5
® Very untrue. 0 0
@ Very true. 15 375
. @® True. 20 50
3 Cap you easily ynderstand the contents by ® Neutral 5 125
using mind mapping? @ Untrue ) 25
® Very untrue. 0 0
® Very true. 2 5
Did you cooperate better with your friends @ True. 15 375
4 . . NN @ Neutral 16 40
through using mind mapping in science class? @ Untrue 4 10.0
® Very untrue. 3 7.5
® Very true. 14 35
. . . . @® True. 19 47.5
5 Would you.llkg to study different subject using ® Neutral 6 15
mind mapping? @ Untrue. ) 25
® Very untrue. 0 0
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