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The Effects of MBL-Used Instruction on Scientific Inquiry Skill and
Graph Construction and Interpreting Abilities of Middle School Students

Sung-Bong Choi
Department of Earth Science Education, Buson Notional University, Busan 609-735, Korea

Abstract: The purpose of this study was to investigate the effects of MBL experiment instruction on the 7th
graders’scientific inquiry skills and graph construction and interpretation ability in the unit “Elements and movement of
sea water”. Results are as follows: First, this study analyzed the influence on students’ scientific inquiry skill after having
six MBL instructional classes. The result showed a significant difference in the scientific inquiry skills between the
experimental group and the control group, which implies that the instruction using MBL was an effective way to improve
students’ scientific inquiry skills. Second, this study also analyzed the influence on students’ abilities to construct and
interpret graphs. The result did not show any significant differences between the experimental group and the control group
in the ability to construct graphs. But it showed significant differences in the ability to interpretgraphs, which means that
instruction using MBL was an effective way to improve students’ ability to interpret graphs.

Keywords: microcomputer-based learning, scientific inquiry skill, test of graph construction and interpretation ability in
science
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Table 1. T-test result of pre-test for science inquiry skills

Group form N M SD t ¥4
Experimental group 59 2061 5246 %08 366
Control group 59 1985 3759 ’

p<.05
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Experimental group: O Xi 07}
Control group: Oz X2 Oy

Fig. 1. The study design for the experiment. O,, Os: Pre-test
(Science Inquiry Skill, Constructing and Interpreting graphs).
O,, O Post-test (Science Inquiry Skill, Constructing and
Interpreting graphs). X: Instruction using MBL. X»: tradi-
tional experimental instruction.
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Table 2. T-test result of pre-test for the abilities of constructing and interpreting graphs

Skills tested Group form N M SD t P
Graph Construction g’;ﬂ ::fzﬁpgmup zg ;i ; ;:ﬁ 440 661
Graph interpretation Ezizr;nzilpgmup 22 Z?i i::é 659 Sl
Construct and interpret grapes E’;ﬁ :ﬁngﬁpgr oup zz gif i??g 091 928

p<.05
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Table 3. Domains of process skills of TIPS II

Process skills

Number of items

Formulating hypotheses
Controlling variables
Operational definition
Experimenting

Graphing and Interpreting data

4,7,8, 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

6,9, 12, 26, 30, 36

Table 4. The subskills of TOGS

Skills tested Subskills of TOGS Number of items
Scaling axes 1,20
Assigning variables to the axes 810
Graph Plotting points 67
Construction &P ’
Using a best fit line 9,25
Translating a graph that display the data 11, 16, 17, 18, 21, 23
Selecting the corresponding value for Y 3,12
Graph Interrelation/extrapolation graphs 2,5,14,15
interpretation Describing the relationship between variables 4,13

Interrelation the results of the two graphs

19, 22, 24, 26

Table 5. The application of experiment contents and main used sensor

Unit Class Experiment contents Main using sensor
What is MBL?
1 y MBL experimental set
MBL Type of MBL sensor
adapting activity ) Measurement on temperature of boiling water Thermometer Sensor
Knowing to voice difference Pin Microphone
Making Various salt water L.
3 Salinity prediction and measurement of various salt water Salinity Sensor
Elements and >
movement of 4 Salinity measurement of sea water Salinity Sensor
sea water 5 Salinity measurement of various beverage Salinity Sensor
6 Knowing to the sea bottom topography with a motion sensor Motion Sensor
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Fig. 2. Various Sensors for the experiment,

inity.

Fig. 3. Prediction and measurement of sal

Fig. 4. Salinity measurement of various beverage




Fig. 5. The test of motion sensor.
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Table 6. Post-test results of Science Inquiry Skill Test

Group N M SD ¢ s
Experimental 59 2341 4920
xperimental group 3.083 .003
Control group 59 2097 3572
p<05
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Table 7. Post-test results on Constructing and Interpreting graphs

Skills tested Group N M SD t p
Graph Construction iﬁﬂiﬁ?ﬁfw :z ;ii ;ig 495 621
Graph Interpretation E’;ﬁ;‘?;ﬁf oup zz 2(2)2 ;Sg; 4934 000
Constructing and Interpreting graphs iﬁz;r:fzﬁpgmw zz gzz 52(3)3 4.269 .000

p<.05
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