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The Effects of Lessons with the Application of Drawing Tasks
on Changes in Conception among Gifted Science Students

Soon-Shik Kim - Sung-Bong Choi’

Busan National University

ABSTRACT

This study lays its purpose on examining the effects of lessons with the application of drawing tasks on changes in
conception among gifted science students. The lesson with the application of drawing tasks means the lesson where
students express key concepts regarding lesson subjects in drawings which are then applied to the lessons to develop
conception among the learners.

This study analyzed the effectiveness of lessons by comparing conception scores before and after experiments between
an experiment group with the application of drawing tasks and a control group with normal lessons for the gifted in
general for 8 months from March to October, 2008. In addition, the researcher examined how the effectiveness of the
developed lessons show differently according to levels of meta-cognition, creative problem-solving abilities, and scientific
inquiry skills among the gifted students.

The results from this study are as the following.

First, lessons with the application of drawing tasks were effective in changing conception among the gifted science
students. It is possibly because in the process where one student compare his/her own drawings with the others' ones
and discuss them, changes in conception occurred effectively among the learners. Second, it was revealed that lessons
utilizing drawing tasks have equal effects on changes in conception among both student groups irrespective of their levels
of meta-cognition. Accordingly the lesson for changing perceptions utilizing drawing tasks developed in this study is a
program which can be applied to all gifted science students in order to change conception among them. Third, lessons
utilizing drawing tasks have the greatest effects on the gifted science students at a 'middle' level of creative problem
solving abilities. Fourth, lessons utilizing drawing tasks have the greatest effects on the gifted science students at a
'middle' level of scientific inquiry skills. Putting these results together, it is thought that if lessons utilizing drawing tasks
are applied to gifted science students, not only their concepts would be changed effectively but also their attitudes toward
science would be changed positively.

Key words : drawing task, gifted science students, conceptual change
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Table 1. Means and standard deviations of pre-test result on concept marks

Group form N M SD t p
Experimental group 30 14.53 2.636
.690 493
Control group 30 15.00 2.600

MR el gk Abd ¢ HS A, Ad3de
$3to] 14,53, EEAA7} 2.6360] 1, W wAwe] 7
o] 15.00, FFHA7}F 2600019, = .690°]3L, p
=4930.2 Yeh} foF 05904 BAZHCE #
oml g 2ol 7k ERA] ekol FAF welo] &9l
Ak

Ao A= Fig 13 2t

| Select an object of study |

v

| An inspection tool decision |

v

Meta-cognition, creative problem-solving abilities and
scientific inquiry skills inspection

v

| A pretest conception inspection |

v

| Lessons with the Application of Drawing Tasks |

v

| Post-test conception inspection |

v

| Delay-test conception inspection |

v

| Data analysis and extracting conclusion |

Fig. 1. The procedure of research
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Table 2. A research subject

Internal Structure of | We try we investigate the structural phase of the earth and to analyze the inside structure.

Earth We explain the characteristic and movement of the material which organizes the earth inside

@

Earthquake and We investigate about the generation reason of the earthquake.

Volcanism We analyze the reason of the volcano activity..
) ) ) We investigate about the exercise of the mantle
Diastrophism | Orogenic movement - - - -
We investigate a folded mountains formation course.
) ) We investigate the reason why the Epeirogenic movement gets up.
Epeirogenic movement - - -
We investigate about the isostasy
. We investigate the relation of a plate tectonic and diastrophism
Plate tectonic - - -
We investigate about the kind of a plate boundary and feature.
Table 3. A class apply
classification Experimental group Control group
The class method The debate and announcement class The lecture and announcement class
The class media Drawing Tasks, Study data, Internet Study data, Internet
The class product Pre and post drawing tasks, experiment report A note to arrange to the text, experiment report

Table 4. The example of a simplicity response question

[True Lie  Nothing] ® The mineral has the structure with distinctive ingredient and is produced naturally.
[True Lie  Nothing] ® A cordillera formation earthquake is due to same course and happens in the earth inside.
[True Lie  Nothing] o The earth can think the sea as the clause of the solid if it excludes.

Table 5. An item of a concept test sheet structure

Item number Contents
1,2,3, 4,5 Internal Structure of Earth
6,7, 8,9, 10 The reason of the earthquake and volcano activity
11, 12, 13, 14, 15 Plate boundary and the terrain to be produced
16, 17, 18, 19, 20 The reason of the orogenic movement, Folded mountains formation course
21, 22, 23, 24, 25 The reason of the epeirogenic movement, isostasy
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Table 6. Means and standard deviations of post-test result on concept marks

Group form N M SD t b4
Experimental group 30 20.27 3.629
2423 019
Control group 30 18.20 2,941

Table 7. Means and standard deviations of delay-test result on concept marks

Group form N M SD t P
Experimental group 30 19.67 3.708
3.468 .001
Control group 30 16.63 3.034
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Table 8. A pre and post test concept change marks according to a metacognitive level

High level(N = 8)

Middle level(N =14)

Low level(N=28)

Pre Post Delay Pre Post Delay Pre Post Delay
M 15.63 20.00 19.63 14.43 20.43 19.71 13.63 20.25 19.63
SD 3.701 4.811 4.658 1.910 3.345 3.451 2.446 3.240 3.623
Table 9. Two-way ANOVA of a metacognitive level and inspection time
N4 SS df MS F P
Metacognitive level(A) 4.179 2 2.090 065 937
Inspection time(B) 545.058 2 272.529 158.121 .000
AxB 13.106 4 3277 1.901 124
error 93.071 54 1.724
Table 10. A pre and post test concept change marks according to a science creative problem solving level
High level(N=28) Middle level(N = 14) Low level(N =28)
Pre Post Delay Pre Post Delay Pre Post Delay
M 16.88 22.13 21.88 14.07 21.29 20.50 13.00 16.63 16.00
SD 2416 1.885 1.959 2336 3.407 3.611 1.852 2.875 2.563
Table 11. Two-way ANOVA of a science creative problem solving level and inspection time
N4 SS df MS F P
Science creative problem solving level(A) 327.001 2 163.500 8.044 .002
Inspection time(B) 487.207 2 243.604 208.921 .000
AxB 43213 4 10.803 9.265 .000
error 62.964 54 1.166
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Table 12. The result of Scheffe postmortem verification according to a Science creative problem solving level
High level Middle level Low level
High level *
Science cregtive problem Middle Tevel X
solving
Low level
Table 13. A pre and post test concept change marks according to a scientific inquiry skills level
High level(N=38) Middle level(N = 14) Low level(N =38)
Pre Post Delay Pre Post Delay Pre Post Delay
M 17.13 22.75 22.50 13.93 20.71 20.07 13.00 17.00 16.13
SD 2.295 1.909 1.690 2.200 3.730 3.626 1.852 2.330 2.416
Table 14. Two-way ANOVA of a scientific inquiry skills level and inspection time
N4 SS df MS F P
Scientific inquiry skills level(A) 352.620 2 176.310 9.099 .001
Inspection time(B) 504.882 2 252.441 177.586 .000
AxB 29.416 4 7.354 5.173 .001
error 76.762 54 1.422
Table 15. The result of Scheffe postmortem verification according to a Scientific inquiry skills level
High level Middle level Low level
High level *
Scientific inquiry skills Middle level
Low level
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