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Response of High School Students on Development of Gradually-Processing
Completion Concept Map and It’s Application
- Case Study on ‘Diastrophism in Earth Science I’ -
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Abstract. In this study, a new teaching model was developed using concept maps and applied to the Earth Science I unit
on diastrophism. We analyzed the effects of this model on students’ scholastic achievement, ability to construct concept
maps, and attitudes towards concept map lessons, in comparison to traditional teaching methods. The data was sampled
from 128 second-year male high school students in Gyunggido, Korea. Although the results are not statistically significant,
the new teaching model seems to have contributed to an increase in scholastic achievement as opposed to the traditional
teaching models. We also found that the students to whom the new teaching model was applied showed both significant
and positive effects in terms of scholastic achievement, the ability to construct a concept map, and changes in attitudes
towards concept map lessons.
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Fig. 1. This research was held by a five-phased step. It were developed a new teaching model using concept maps and the test
tools including students' scholastic achievement, ability to construct concept maps, and attitudes towards concept map lessons.
Then, they were applied to 128 second-year male high school students.
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Table 1. Targeted students-control: the traditional teaching group, experiment 1: the team activity group using total completion
concept maps, experiment 2: the individual activity group using gradually-processing completion concept maps, experiment 3: the
team activity group using gradually-processing completion concept maps

Group Control Experiment 1 Experiment 2 Experiment 3 Total
Number 33 32 32 31 128
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Table 2. The teaching types and design set for the study
(O:: before achievement test, O,: after achievement test,
O;: test on concept map drawing, O,: test of attitude on
concept map, X;: traditional teaching, X,: the team activity
group using total completion concept maps, X;: the
individual activity group using gradually-processing completion
concept maps, X4: the team activity group using gradually-
processing completion concept maps

Control (n=33) O X O,

Experiment 1 (n=232) O X5 O, O; Oy
Experiment 2 (n=232) O, X3 O Os Os4
Experiment 3 (n=31) O, Xs 0O, O; Os4
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Table 3. The criteria of questionnaire about students’ attitude toward concept map and its composition

Groups Category of question Number
Introducing method about traditional concept map 1
Level of drawing concept map 2,3
Time of drawing concept map 12
Activity ) Number of needed concepts 22
ctivity group using : 5
fraditional concept map Method of constucting concept map 1
Students’ responses on concept map 4,5,6,9, 13, 18
Students’ responses on teaching using concept map 7, 8, 14, 15, 16, 20
Change of learning method after teaching using concept map 10, 11, 17, 19
Requirement for improvement 23
Team activity group using concept map Students’ attitudes on drawing concept map 1, 2
Activity group using gradually-process- Validity of contents [, 2
ing completion concept map Evaluation of worksheet procedure 3,4
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Table 4. The learning contents of each step
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Detail activity

Step Contents of unit
Control

Experiment 1

Experiment 2

Experiment 3

Volcano and volcanic zone
1~2 - volcanism
- damage of volcano

Worksheet for
summarizing unit

Drawing complete
concept map

Finding concept

Finding concept

Earthquake and earthquake zone
3~4 - seismicity
- damage of earthquake

Worksheet for
summarizing unit

Drawing complete
concept map

Deciding rank

Deciding rank

Mobile belt and plate movement
5~6 - volcanic zone and earthquake zone
+ mobile belt

Worksheet for
summarizing unit

Drawing complete
concept map

Writing couple word
across riking
finding example

Writing couple word
across riking
finding example

Plate boundary
7-9 - sea-floor spreading
- hot spot and plate movement

Worksheet for
summarizing unit

Drawing complete
concept map

Completing
concept map

Completing
concept map
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Fig. 2. The gradually-processing completion concept maps made by students<(a): standard concept maps for evaluation, (b):
deciding hierarchy of concepts (individual), (c): partial completing concept maps (small group), (d): completing concept maps
(small group).
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Table 5. The comparison of average relationship points among the experimental groups after completing concept maps
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Group (1) Number Mean SD Group (J) (I-J) SE p
Experiment group 1 33 14.97 6.71 Experiment group 2 0.19 1.55 0.904
' Experiment group 3 -4.06 1.56 0.011
Experiment group 2 32 14.78 7.89 Experiment group 1 -0.19 1.55 0.904
Experiment group 3 -4.25 1.56 0.008
Experiment group 3 32 19.03 2.56 Experiment group 1 4.06 1.56 0.011
Experiment group 2 4.25 1.56 0.008
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Table 6. The comparison of average hierarchy points among the experimental groups after completing concept maps

Group (T) Number Mean SD Group (J) 18)) SE p
Experiment group 1 33 6.09 4.16 Experiment group 2 -0.47 0.88 0.594
Experiment group 3 -0.52 0.88 0.558
Experiment group 2 32 6.56 3.22 Experiment group | 0.47 0.88 0.594
Experiment group 3 -0.05 0.88 0.955
Experiment group 3 32 6.61 3.00 Experiment group 1 0.52 0.88 0.558
Experiment group 2 0.05 0.88 0.955
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Table 7. The comparison of converted total points among the experimental groups after completing concept maps

Group (I) Number Mean SD Group (J) (I-J) SE P
Experiment group 1 33 32.58 14.24 Experiment group 2 -0.42 2.67 0.877
Experiment group 3 -7.98 2.69 0.004
Experiment group 2 32 33.00 10.55 Experiment group 1 0.42 2.67 0.877
Experiment group 3 -7.56 2.69 0.006
Experiment group 3 32 40.56 5.09 Experiment group 1 7.98 2.69 0.004
Experiment group 2 7.56 2.69 0.006
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Table 8. The students’ response about activities of completing concept maps, (D: strong affirmation, @: affirmation, (3: just so,
@: denial, ®: strong denial, unit in N (%)

. Experiment Experiment Experiment

Type of question Type of answer aroup 1 group 2 aroup 3
D 1(3.1) 0(0.0) 0(0.0)
+ abili _ ® 11(34.4) 11(34.4) 5(16.1)
.Are the students’ abilities making a concept map @ 11(34.4) 20(62.5) 12(38.7)

improved by repeated lessons?
@ 9(28.1) 1(3.1) 10(32.3)
® 0(0.0) 0(0.0) 4(12.9)
Are students able to dra ® 13.1) 1(3.1) 0(0.0)

studen ¢ to draw a concept map on
their own after the lesson? ©) 22(68.8) 22(68.8) 16(51.6)
D 9(28.1) 9(28.1) 15(48.4)
® 3(9.4) 2(6.3) 7(22.6)
@ 11(34.4) 7(21.9) 7(22.6)
Is time enough for making a concept map? ® 6(18.8) 12(37.5) 12(38.7)
® 11(34.4) 11(34.4) 5(16.1)
D 1(3.1) 0(0.0) 0(0.0)
What is a favorable method of making a Team 25(78.1) 20(62.5) 24(77.4)
concept map? Individual 7(21.9) 12(37.5) 7(22.6)
Will finue ¢ . 0 3(9.4) 8(25.0) 1(3.2)
ill you continue to use a concept map? 29(90.6) 24(75.0) 30(96.8)
Arranging content 2(66.7) 7(87.5) 1(100.0)
Why will you contimie to use a concept map? Understanding confent 1(33.3) 3(37.5) 0(0.0)
Maintaining remembrance 1(33.3) 1(12.5) 0(0.0)
Not enough time 16(55.2) 13(54.2) 18(60.0)
. : . Heavy going 14(48.3) 18(75.0) 20(66.7)
f)
Why will you discontinue (o use a concept map: No confidence 6(20.7) 5(20.8) 10(33.3)
Not useful 14(48.3) 3(12.5) 14(46.7)
Finding concept 0(0.0) 0(0.0) 1(3.2)
What is the most difficult part in making a Deciding rank 17(53.1) 14(43.3) 15(48.4)
concept map? Finding relation 10(31.3) 8(25.0) 5(16.1)
Writing couple word 5(15.6) 10(31.3) 10(32.3)
D 0(0.0) 1(3.1) 0(0.0)
_ @) 6(18.8) 7(21.9) 1(3.1)
Is th_e lessgn with a concept map helpful for 3 12(37.5) 21(65.6) 15(48.4)
tudying science?
@ 7(21.9) 3(9.4) 7(22.6)
® 7(21.9) 0(0.0) 8(25.8)
Have you ever used a concept map for studying @ 2(6.3) 4 (12.5) 0(0.0)
other subjects, preparing tests, or reviewing lessons? @ 30(93.8) 28(87.5) 31(100.0)
@ 2(6.3) ((0.0) 0(0.0)
. d 1o find 4 “ @ 4(12.5) 3(9.4) 1(3.2)
0 you get use concepts and conne

them during your study after the lesson? © 134.4) 10(31.3) 8(25.8)
@ 8(25.0) 19(59.4) 9(29.0)
& 7(21.9) 0(0.0) 13(41.9)
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Nhe Agale] AEES tal ASHT 28 £ A Al g olgdd BRd gd ARoldE mE
JES sof & ROl T ol4AT AL olg2  HBOIH e e Ushith 1 o@A =2
= g Heh AN EI%EE tEe) P B REe el 94 ARIAT, AR A 3R
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Md Z7Ea RSt wetA] A2 EE g
288 o] /M7 AAE F o fA
etz 2L F U=E MESord Aoz wiEn

M7t 38 Sl TRof HA=ol| g 2
T 43, =50] Holtke SHol 15.8%, BE0lzh
S0l 50.5%, ol HA Ut $EOl 33.7%
2 B3 dge] o Btk 53] HAEL §F
S HO SE FoA UiFEES MEY BAE
Azt & At wheol P BAThEE 66.7
%). =, A 7ke] HlwoMe AY JAd 7 &
F gl vls] FAAA NFQ25%)] FE4Y o
F(04%)ET O BT wEbA S HE 2
B52 s 2d &5 Al ¥ g5 29710t
AAHAY &=4 t HEE BY 4 o=
N GFolrel 7o) A iiRlel FEA ol A
F49 %] 2 F A=E MEE E5XE 74
slof & Ao=w Attt

M= 79 § e J5 Ee EFo AIEF
22 g o NEeE 83 o] 63%=E ul§ 2
A Yelsdth 283 o8 35S Sgske AR A
Mae 2AY 259 IAE ddshkes 38 A
A7IA &t 53], 48 Fdd 2= Mdxe FY
a3 e IR o] Bgro} FEEAE
A e, SRIES EEY 2 dsixe o
L Ax Q) NS Sy WS 4A dol=

28 slA] % Aoz HET.

HEH 2 YT X8 Foio| uS
AAE 94 NEE BEAE 288 Ao oy

o2 A7 MEEE dsled Ewol HAUSA
AE ZARBINTE o] AR <a¥rhely g3k &
Ao] 302%, ‘BEo|thal S&3l dHalo] 476%, ©}
Yoty $Ee o] 222%2 FAHQ tigol
o Bk BFA 74 Al gk HrlelA R
doe HAZ N9 7P UenE, PISite ¢
2E ‘dZo] AP @6%)EL B SRS &
gt el AF 44 Mds E5A0 IEE
g dl=d Foden, 53] 8 MEES 30
a4 I F St ol Y JEE A
A oYY HE-S B AR Aoz s
d 2717} 7 e Adeks Aesit. e
U} 8547 6 a33Fo)7] fsiMe dAE ds
FS 4% 52 & daUt ok

sl M3 HAL Zu B

FA Ax7} AZE7] Aol Aol AAE JHE
o] NE2 FE AR ARE Fotrr| 3l AR
AAE AABIL 2 A3 dis)] HERAS s
a2 A Y] 9 JE2 FYSE 08712 F
2 S & JTK(Table 5).

Z}zke] g Fo7 FHe AXST F Y 4
Fxol vRlE TS GolEy] fsl ATHAE 4
Attt 2t T AR AAL B F Bla 4
IE HH, AF JAd oF B =4 Uty oo
=02 AY Yo 3, AF A [, AFA 7Y A
$£o2 A Wit dAFes By Jdk Y
Acko] AEA £4 HAdo] H&] =& F47F vE
Frh(Table 10). T3 AA] A MEEE JE3 F

Table 9. The students’ response about gradually-processing completion concept maps, (D: strong affirmation, (2): affirmation, :

just so, @: denial, ®: strong denial, unit in N (%)

Type of question Type of answer Experiment group 2 Experiment group 3
@D 2(6.3) 0(0.0)
@ 14(43.8) 3(9.7)
Are the work sheets helpful for learning the concept map? @ 15(46.9) 15(48.4)
@ 1(3.1) 7(22.6)
® 0(0.0) 6(19.4)
Finding concept 12(37.5) 17(54.8)
s th < heloful activity in thi dure? Deciding rank 10(31.3) 4(12.9)
15 the most helptul activity In this procecure: Writing couple word 10(31.3) 5(16.1)
Finding relation 0(0.0) 5(16.1)
Finding concept 1(3.1) 4(12.9)
_ L Deciding rank 13(40.6) 12(38.7)
17
What is the least helpful activity in this procedure? Writing couple word 18(56.3) 11(35.5)
Finding relation 0(0.0) 4(12.9)




R 20 JHEe] R HE0| WE

Table 10. The variance analysis of pre-test and post-test

ISSYSe| Hig - KT | K2AHS

chelofel &g Al - 149

Group Number Mean (25) SD SE F P
Control 33 12.30 342 0.60
Experiment 1 32 13.03 329 0.58
Before Experiment 2 32 12.59 2.99 0.53 0236 0871
Experiment 3 31 12.65 4.23 0.76
Control 33 14.91 4.63 0.81
" Expetiment | 32 16.75 3.98 0.70 <00 0215
- Experiment 2 32 17.03 5.65 0.99 ‘ '
Experiment 3 31 16.84 4.61 0.83
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