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Effects of Forensic Science Program on Scientific Creative
Problem-Solving Abilities of Gifted Students in Elementary School

Kang, A-Rah - Lee, Kil-Jae
(Korea National University of Education)

ABSTRACT

The purpose of this study was to develop forensic science program for the improvement of scientific creative
problem-solving abilities in gifted elementary-school students. A program that consists of six sessions (18 hours)
is developed in accordance with the CPS model, which has been already proven effective for the improvement
of creative problem-solving abilities. This program was applied to sixth-grade 18 gifted students in an elementary
school in Gyeonggi province. Examinations of scientific creative problem-solving abilities were performed before
and after applying the program in order to determine its effect on gifted elementary students. A qualitative
analysis of students’ activity sheets, peer assessment and teacher's class journal was made in order to examine
the process of improvement of students’ scientific creative problem-solving abilities. The results of this study
are as follows: First, forensic science program to enhance the scientific creative problem-solving abilities of
gifted students was developed. Second, forensic science program is significantly effective in the improvement
of scientific creative problem-solving abilities of gifted children of elementary school (p<.05). Third, in early
stage of the class, a student, who showed the highest range of change in pre and post tests, revealed the trend
of responding in a short answer type. In the late stage of the class, he revealed the capability of producing
various creative ideas promptly. On the other hand, students belonging to the upper group of both pre and post
test revealed the improvement of divergent thinking skills such as fluency, flexibility, and originality. Fourth,
after class, the students responded that the forensic science program developed in this study intrigued the interests
and curiosities, and helped them break away from fixed ideas.

Key words : forensic science program, scientific creative problem-solving ability, gifted students, elementary

school
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Table 1. Assessment elements and point per question (Park & Kang, 2012)

Question 1 2 3 4 .
Assessment Recognition of Making Designing Making Total points per
element problem hypothesis experiment solution assessment element
) Fluency 4 4 4 12
[t)}‘l‘i’;lrfg: Flexibility 4 4 12 36
Originality 4 4 4 12
Validity 3 3 3 3 12
Verification 2 2 2 2 8
Convergent ~ Accuracy 2 2 2 2 8 %
thinking Consistency 3 3
Importance 3 3
Precision 2 2
Total points per question 19 19 15 19 72
Ah AHsk esE BARE AL ArkPark,  AHEE BIIE G, Aael o dolel 94e
2010; Park & Kang, 2012). ¥FH, Park and Kang(2012) FHelHe AS =9FrSternberg & Lubart, 1993).
o Bet Bold FAlNASYE ANAE A AE  B%o] A4 94 FEo] BYE FolE I3

& pAsteto] AL gbel A wg duekn gl

on), 71Ee] AAAE0] 27 Qe S T2

3tk
ole] o] AFelM = 25 GAMES FH3 FolH
AE A S S48t7] 915k Park and Kang(2012)

o7 EANAY S Hete] =4 &g
7158 7juto g wabA Alnel SEA AlnE B

4, A Abw, A3} G 7% 3}
B A A 24 94 o] 3245 ute
2 Z2a9s T4,

skl QoA o] FelA A A e HAEA9
19, ZetolAe] o Eo|F AAlo] Wi
3lth. Hayes(1989)E 212 JAEo] ¥2H&

W7l Aol AeAoz #d gt A4
< der gun FAAch

¢

ofy 2ol e
Jn ko r-{u:

ruo_%

6

o FelHeAAE Bl @k 10E Bl @

%0“ 0101}\1 ;]/K]O O__:]lz'ﬂ—o] T0‘5]—52. o} _/’l: 01
23 A4 e AEA B E oieh, 743}
o4 Bt 717K T 3, Aol ¥
AR AN At Adolehn doh, 1 RAe &
ol ekl #ek el A5 e
g7 Jl5e 434 Adole & & ek agm

J

olel Wt TEt|Ae] FHeolx EA&dL
gete] 712 AN FrYs1ES ez o
o] BAo] 3k AAdsln A2 a2 S aA
st Aom, EAlalde] FA e Tatd o
2 Atazh SFETHCho er al., 2008). e
&}

o]

9]

B}7gel FelHoly] AaNE FIH Alust 7
We % e 7150l AR AR AA
oF @t}. Choi and Kang(2006)& 8t A o] o)
A8 A o] Fete] 71 BA 27 B 7]
o o, B4 Alme vaA Ansy g Fa
o] BAE d2ske Hgeol B

o|g3 APAT BN S vz 78t o)A
A Add e 3848 F3te] 24 3tet 7=
a3 oA At EOHﬂr TAA o2 et
/\1 LR J,].zs} /\]_9}_ _,/], [ EH

nE B3O
'ffd f}ﬁla

or Hﬂ

s

1o

oft
SV



(©7=2) HAM Z2IH0| 25 G| BE HoIH BHHZN Uk £ 2okt 012K 269

{ Creative Thinking )
» Divergent thinking
(fluency, flexibility, originality)
» Convergent thinking
(validity, verifiability,
accuracy, comsistency, importance,
precision)

( Science Knowledge )
M » Micro-evidences

» Blood & blood type
» Fingerprint
» DNA fingerprint

( Science Process Skills )
o> Recognition of problem

'bMaking hypothesis
» Designing experiment
» Making solution

Fig. 2. Three components of forensic science program
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Order of class(hours) Process of class Topics of class
1(3) Crime situation Role of forensic science, description of crime situation
2(3) Micro-evidences Collection of evidences, microsopic examination
3(3) Bloodstain & blood type Identification of blood & blood typing
4(3) Fingerprint Taking and typing of blood
5~6(6) DNA fingerprint Identification of criminal based on dna fingerprint
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Table 3. Comparison of pre- and post-test results of scientific creative problem-solving abilities

Sub-elements of creativity Test N M SD t P
Pre-test 18 6.39 1.24
Fluency —4.603 .000*
Post-test 18 7.89 1.64
Di Pre-test 18 483 0.99
VEIBEnt pyibility ~6.560 000%
thinking Post-test 18 6.11 1.08
Pre-test 18 3.06 1.92
Originality —-6.007 .000*
Post-test 18 6.72 2.19
Pre-test 18 7.61 2.06
Validity -3.983 .001*
Post-test 18 9.56 1.34
i Pre-test 18 5.33 1.64
Creative Verifiability 3887 001*
thinking Post-test 18 6.67 1.03
Pre-test 18 5.28 1.49
Accuracy —3.887 .001*
Convergent Post-test 18 6.61 1.09
thinking ) Pre-test 18 1.72 0.96
Consistency —3.449 .003*
Post-test 18 2.67 0.49
Pre-test 18 1.44 1.15
Importance —3.688 .002*
Post-test 18 2.33 0.69
Pre-test 18 0.78 0.55
Precision -3431 .003*
Post-test 18 1.28 0.46
R o bl Pre-test 18 9.94 2.98 1044 005+
ecogniging problem -3. .
sHemns p Post-test 18 12.11 2.85
Making hvoothesi Pre-test 18 8.94 3.06 4928 000*
: 1n; othesis —4. E
Science &P Post-test 18 12.28 2.14
process
ill o . Pre-test 18 8.11 4.54
Skills Designing experiment —4.717 .000*
Post-test 18 12.61 1.79
Pre-test 18 9.44 2.57
Making solution —5.980 .000*
Post-test 18 12.83 3.37
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Fig. 3. Pre- and Post-test results of individual student’s scien-
tific creative problem-solving ability
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Table 4. Test result of student M's scientific creative problem-solving ability

belements Divergent Convergent Recogniing

Making Designing Making

thinking thinking problem hypothesis experiment solution "l(“;);e;l
Test (36) (36) (19 (19) (16) (19)
Pre-test 13 19 8 6 6 12 32
Post-test 27 29 10 16 12 18 56
14 10 2 10 6 6 24
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Table 5. Features of student M at early stage of class

Category Questions Student responses
Creative Search to catch the criminal » Investigating the scene of accident, taking fingerprints
L Features as suspect » Pointing out the students stayed late at school
thinking . . . .
Place and features to investigate micro-evidences » Clothes
1. Entering the scene of crime
Science 2. Investigating the scene of crime

. Planning criminal investigation
process skills ¢ ¢

3. Observing hair
4. Investigating blood spot 5. taking fingerprints

Table 6. Responses of student M at late stage of class

Category Questions Student responses
Possible issues related  » If there is not bloodstain at crime scene
to bloodstains » If clean the clothes and car stained with blood
N . . -
Creative  Easier way to observe Use tools to magmfy (?b]ect(llke magmfylr.lg gl? ) . 1
L . » Observe fingerprints using a color paper with different color stamp(like red stamp with light blue
thinking the fingerprints
paper)
Easy way to analyze = »Compare only the unique parts of DNA
DNA » Investigate the overlapped DNA
[Report for electrophoresis]
Experimental topics ~ Understanding DNA
Preparations Gel, solutions, DNA, pipette, electrophoresis apparatus, gogle, power supply
Science. Experimental 1. Load solutions in to gel with pipette
process skills P 2. Run the gel in the electrophoresis apparatus for 10min
procedures

3. Observe the results

Results and facts

Can recognize DNA as positive or negative, and construct it as rod type
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