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The Effects of MBL on the Middle School Students’ Graphing Skill and
Science Process Skill in Earth Science Class

Mi-Hee Jo and Jong-Hee Kim*

Department of Earth Science Education, Chonnam National University, Gwangju 500-757, Korea

Abstract: The purpose of this study was to investigate the effects of Microcomputer Based Laboratory (MBL) on the
middle school students’ graphing skill and science process skill in Earth Science classes. MBL teaching materials for
inquiry-based instructions were developed to teach five experimental topics related to the middle school ‘Earth Science.’
Thirty three middles school students participated in this study, and the pre- and post-tests were conducted. Results
indicated as follow: First, MBL classes were effective in developing the graphing skill of middle school students. They
were efficient both in graph construction and graph interpretation, especially in data transformation. Second, MBL classes
were effective in helping participants to use science process skills, especially, in the subordinate areas including
formulating hypotheses, making operational definition, graphing, and interpreting data.
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’ An investigation of preceeding research about MBL ‘

\

‘ Development of inquiry materials using MBL ‘
\

‘ Pre-test(Graphing skill, Science process skill) ‘
{

’ Instruction using MBL ‘
\

‘ Post-test (Graphing skill, Science process skill) ‘
\

‘ Practice a statistic and result analysis ‘

Fig. 1. Research procedure.
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Fig. 2. One-group pre test-post test design.
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Table 1. The subskills of TOGS

Skills tested

Subskills of TOGS

Number of items

Scaling axes 1, 20
Assigning variables to the axes 8, 10

Graph construction Plotting points 6,7
Using a best fit line 9,24
Translating a graph that display the data 11, 16, 17, 18, 21, 22
Selecting the corresponding value for Y 3,12

. . Interrelation/extrapolation graphs 2,5,14, 15

Graph interpretation Describing the relationship between variables 4,13

Interrelation the results of the two graphs 19, 23, 25, 26

Table 2. Domains of process skills of TIPS 1T

Process skills

Number of items

Formulating hypotheses
Controlling variables
Operational definition
Experimenting

Graphing and interpreting data

6,7, 8,13, 17, 18, 25, 29, 31

1, 3, 14, 15, 16, 19, 20, 21, 32, 33, 34, 35
2,5, 11, 23, 27, 28

10, 22, 24

4,9, 12, 26, 30, 36

Table 3. The application of experiment contents using MBL

Grade Unit

Experiment contents

2 The earth and stars

Distance and light

Water circulation and weather change

Humidity change according to temperature
Making clouds
Land and sea breeze

Solar system

The amount of solar radiation energy according to sun's angle
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Fig. 3. Sample of materials for graph construction.
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Table 4. Pre and post-test results on the ability about graph

M (N=33) SD
Skills tested t p
Pre-test ~ Post-test ~ Pre-test ~ Post-test
Scaling axes 1.03 1.18 684 769 -1.305 201
Assigning variables to the axes 64 1.09 653 631 -3.004 005%*
Graph Plotting points 1.70 191 637 384 -2.031 051
construction USll'lg a best fit line .67 .67 .645 .645 .000 1.000
Translating a graph that display the data 3.09 421 1.843 1.596 -4.138 .000%**
Sum 7.12 9.06 3.180 2474 -4.864 .000%*
Selecting the corresponding value for Y 1.39 1.73 609 452 -2.966 .006**
Interrelation/extrapolation graphs 2.52 3.03 1.149 1.075 -2.410 .022*
~ Graph Describing the relationship between variables 1.21 127 820 674 -403 690
Iterpretation 1y rrelation the results of the two graphs 1.85 2.58 1121 1146 3143 004*+
Sum 6.97 8.61 2.744 2.436 -3.690 001#*
Total score 14.09 17.67 5.508 4.608 -5.047 .000%*
*p<0.05 **p<0.01
Table 5. Pre and post-test results on the inquiry ability
M (N=33) SD
Process skills t p
Pre-test Post-test Pre-test Post-test
Formulating hypotheses 4.39 5.42 1.749 1.601 -3.974 .000**
Controlling variables 6.33 7.00 2.026 2.016 -1.665 .106
Operational definition 3.00 3.70 1.620 1.357 -2.429 021*
Experimenting 1.94 2.12 998 927 -.947 351
Graphing and interpreting data 3.64 430 1342 1.571 -2.174 .037*
Total score 19.30 22.55 5.860 5438 -3.894 .000%*
*p<0.05 **p<0.01
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