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The Effect of High School Earth Science Instruction Using Mind Map
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Abstract: The purpose of this study was to identify the effect that using mind map instruction has on the students
scientific inquiry skill and science-related attitudes in 11th grade in the earth science instruction. The objects of this study
were consisted of two classes with 11th graders at K public high school in Kimhea city. The experimental group using
mind map was lessoned 2 hours a week for 10 weeks. On the other hand, the controlled group was traditionally taught.
Each group was consisted of 34 students. Student’s science inquiry skills and science-related attitudes were assessed in
pre-test, and then each group was instructed. The post-test was conducted after the instruction. Findings were as follows:
First, As for the scientific inquiry skill, the result revealed that there was a statistically significant difference between the
two groups. This finding means that the mind map instruction was more effectiveto improve students’ scientific inquiry
skills. Second, Regarding the science-related attitudes, the t-test analysis showed that there was a statistically significant
difference between the two groups. This result implies that the mind map instruction was more effective in promoting
students’ attitudes toward science. In conclusion, the earth science instruction using mind map showed more effectiveness
on the high school students’ improvement of their science inquiry skills and science-related attitudes.
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Experimental group: O X 0
Control group: O, X, Oy

O, Os: pre-test (science inquiry skill, science-related attitudes)
O, O4: post-test (science inquiry skill, science-related attitudes)
X;: Instruction Using mind map X,: Instruction of explanation

Fig. 1. The experiment design.
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Table 1. Means and standard deviations of pre-test result on
Development of a Science Inquiry Skill Test

Group form N M SD t p
Experimental group 34 2659 470 37
Control group 34 2550 528 ’
p<0.05
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Table 2. Means and standard deviations of pre-test result on Test of Science-Related Attitudes

Scale Group form N M SD t p
. L e Experiment group 34 33.65 245
Social Implications ¢ . 06
ocial Implications of Science Control group 34 12,53 297 1.951 O
. L. Experiment group 34 29.35 228
Normality of Scientists Control group 34 2856 262 1.333 .19
., e . Experiment group 34 29.94 267
Attitude to Scientific Inquiry Control group " 29,53 283 0.617 54
. L . Experiment group 34 30.06 334
Adoption of Scientific Attitudes Control group 34 3185 822 -1.178 25
. - o Experiment group 34 32.68 245
Enjoyment of Science Lessons Control group 3 3353 183 -1.633 A1
. . . Experiment group 34 33.88 2.73
Leisure Interest in Science Control group 34 3412 293 -390 .70
N " o Experiment group 34 30.38 224
Career Interest in Science Control group 34 31.50 281 -1.813 07
Experiment group 34 22024 9.65
Total Contro! group 34 2215 11.86 -7 41
p<0.05
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Table 3. The process skill and number of items of TIPS II

Scale Number of item Ttem count
Formulating hypotheses 4,7, 8,13, 17, 18, 25, 29, 31 9
Controlling variables 1, 3, 14, 15, 16, 19, 20, 21, 32, 33, 34, 35 12
Operational definition 2,5,11,23,27,28 6
Experimenting 10, 22, 24 3
Graphing and Interpretating data 6, 9, 12, 26, 30, 36 6

Table 4. A lowrank factor though the crack about the science is the inspection

Scale Number of item Item count
Social Implications of Science 1, 8, 15, 22, 29, 36, 43, 5, 57, 64 10
Normality of Scientists 2,9, 16, 23, 30, 37, 44, 51, 58, 65 10
Attitude to Scientific Inquiry 3, 10, 17, 24, 31, 37, 45, 52, 59, 66 10
Adoption of Scientific Attitudes 4, 11, 18, 25, 32, 39, 46, 53, 60, 67 10
Enjoyment of Science Lessons 5, 12, 19, 26, 33, 40, 47, 54, 61, 68, 10
Leisure Interest in Science 6, 13, 20, 27, 34, 41, 48, 55, 62, 69 10
Career Interest in Science 7, 14, 21, 28, 35, 42, 49, 56, 63, 70 10
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Table 5. A pre-practical content for a mind-map practical use class

Frequency Subject Contents
What is mind-map?
1 Introduction of mind-map Practical use of mind-map
Mind-map drawing method The process of mind-map drawing
The rule of mind-map drawing
5 Thinking practice for mind-map Drawing main structure of mind-map
Mind-map using keyword Mind-map using keyword

Look around image and symbol of mind map
Look around image and symbol of the whole world
Making individual image and symbol.

3 Using method of image & symbol
Drawing mind-map with image & symbol

Interpreting practice of main and incidental structure and
details
Express with mind-map of a dialy

4 Interpreting mind-map
Mind-map drawing in real life

Table 6. Teaching styles of the experiment group and control group

Control group Experimental group

Introduction of mind-map Traditional instruction Introduction of mind-map and drawing

Confirm of previous lesson with teacher’s

. . Confirm of previous lesson with mind-map
explanation and presentation

Amangement of learning contexts with Arrangement of learning contexts with mind-map

Type of instruction teacher’s explanation
Unit arrangement with teacher’s explanation Mind-map drawing about unit directory after
after instruction about each unit instruction about each unit
Subgroup presentation Subgroup presentation with mind-map
Total 20 lesson 20 lesson
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Table 8. Means and standard deviations of post-test result on Test of Science -Related Attitudes

Domain Group N M SD t p
Experimental 34 3224 220
Social Tmplications of Science X‘ée:;zzrll gmf;“p " e o 89 38
. Lo Experimental group 34 29.44 2.67
Normality of Scientists Control group 34 2921 217 40 69
. L. . Experimental group 34 31.88 277
Attitude to Scientific Inquiry Control group 34 2988 293 2.95 .00
Experimental 34 33.79 3.48
Adoption of Scientific Attitudes xgeszzzrll groir:“p “ 106 138 329 00
Experi 34 35.88 2.88
Enjoyment of Science Lessons Xrée;z?;t;loir;up 4 3341 245 3.81 00
. . , Experimental group 34 34.59 2.73
Leisure Interest in Science Control group 34 321 2,69 2.10 04
. : Experimental group 34 3238 2.39
Career Interest in Science Control group 34 3062 2,00 330 .00
Experimental group 34 23021 9.56
Total Control group 34 219.03 1145 37 00
p<0.05
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