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Abstract

The purpose of this study is to analyze how a well—structured cognitive reflection journal can affect a
learner’s metacognition and learning achievement in the area of Engineering Education. The objects of this
study were 143 students in total (experimental group: 52, control group: 91) who are taking the ‘Fundamental
Semiconductor Engineering’ course in the Engineering Department at D college in the metropolitan area. For
this particular study, we undertook three steps as follows. First, we verified that the two groups of
students were equal in areas of metacognition and learning achievement. Second, the experimental group
was asked to keep writing the well—structured reflection journal for four weeks and the control group was
not. Third, we evaluated the metacognition and learning achievement. This study used a questionnaire to
measure metacognition by Sperling(2002) in a Korean translation as well as a well—structured cognitive
reflection journal. As a result, we found that the well—structured cognitive reflection journal affects
learners positively in the sense of metacognition ability, continuity as well as learning achievement.
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<Table 1> Questionnaire for metacognition FAAJA et i AA, U7 REE RS
measure olafsl7] flefx 2 ofWA sfof T ARIAE
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<Table 2> Total variance explained with principal component analysis

e %] Lk = Awd DA% A Aug A%

R EEE %E-A %77 R %5 | %A AA %EA | %A
1 4.900 27.220 27.220 4.900 27.220 27.220 2.522 14.010 14.010
2 1.702 9.456 36.676 1.702 9.456 36.676 2.309 12.828 26.838
3 1.491 8.286 44,962 1.491 8.286 44,962 2.104 11.690 38.528
4 1.163 6.461 51.423 1.163 6.461 51.423 1.885 10.472 49.001
5 1.128 6.268 57.691 1.128 6.268 57.691 1.564 8.690 57.691
6 0.944 5.243 62.934

7 0.900 5.000 67.934

8 0.874 4.856 72.791

9 0.726 4.035 76.826

10 0.691 3.837 80.663

11 0.589 3.273 83.937

12 0.568 3.158 87.095

13 0.490 2.723 89.818

14 0.434 2.410 92.228

15 0.416 2.310 94.538

16 0.375 2.084 96.622

17 0.338 1.880 98.502

18 0.270 1.498 100.000
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<Table 3> Rotated factor loading matrix with varimax method

Al B
. J &
1 2 3 4 5
=37 0.726 0.139 0.279 -0.015 —0.265
34" 0.638 —-0.020 0.087 0.128 0.161
36" 0.616 0.106 0.020 —-0.057 —-0.009
32" 0.574 0.113 0.196 0.100 0.294
=3 0.513 0.021 —0.006 0.160 0.405
310" 0.464 0.233 0.433 —-0.038 0.138
=7 —-0.010 0.727 0.126 0.162 0.124
=9 0.203 0.661 0.104 0.301 —0.254
18T 0.111 0.657 0.293 0.062 0.165
315" 0.092 0.614 —0.045 —-0.357 0.255
313" 0.125 0.027 0.809 0.106 0.134
14" 0.164 0.277 0.749 0.079 —-0.033
12 0.039 0.060 —0.088 0.802 0.273
=5 —-0.038 —-0.004 0.348 0.636 0.096
=8 0.295 0.386 —-0.012 0.547 —0.061
=33 0.096 0.172 0.133 0.248 0.764
3H6™ 0.276 0.411 0.437 —-0.200 0.444
11 0.347 0.087 0.355 0.335 0.373
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<E 4> /A Lty 54 (2919, %)

<Table 4> General characteristics of participant

A9 A NE | SAE A Ag W ST 0
AR} 26 50 2 A3} 91 100 117(81.8)
s | A 26 50 &) A7) 0 0 26(18.2)
2 A 52 100 Al 91 100 143(100)
23hd 38 73.1 23hd 62 68.1 100(69.9)
| 3ghd 8 15.4 sy shd 24 26.4 32(22.4)
48hd 6 11.5 43hd 5 5.5 11(7.7)
A 52 100 Al 91 100 143(100)
@A 48 92.3 Z} 82 90.1 130(90.9)
k! 14 1 7.7 ek o 2t 9 9.9 13(9.1)
A 52 100 Al 91 100 143(100)
= noln e FUEAE AES] 98, APAI FAY
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<Table 5> Pre independent samples t-test by

total and factorial metacognition

3T 3T ==
ilL_Z] 3z

W o] Qe H = AL OOE_‘__
=1 AR Y =T 3} t df |9
8 | A3 52 (3.27].5626
9| o =%
—.132| 141 | .896
ol3) |EA| 91 [3.28.5991
Sh5WE (3| 52 [3.44/.7159

A —.719[86.29| 474
Zuox |Z4| 91 |3.53]|.5551

A3 52 |3.43|.6419

ks e —.673| 141 | .502
ST =R 91 [3.51].7433

o) |48 52 (3.53|.6697

=] = a

! —.514| 141 | .608

ek Bl =|[EA]| 91 |3.59(.6683
olx] | 4%| 52 (3.42|.4

el e Il S901_ 711|141 | 479

AA |=A| 91 |3.48].4817
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<% 6> HWERIA] AAM 2 28 AF SHYEE ¢
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<Table 6> Post independent samples t-test by
total and factorial metacognition

37 2] =

o Aok H | » i o o] =
T \m U £|: ‘lo‘\'} f{ii}' t df TI_’]
5178

kU8 | A3 | 52 |3.37

1 |[ZA| 91 |3.14
kU8 | A% | 52 | 3.52
SulZ | EA| 91 |3.38

2.652|141/.009"
.5108 65 009

6272
.0749

1.364|141| .175

- A% | 52 [3.49].6001
soger| D 1515|141/ .132
AT s o1 [ 332615601 ’
Sl |43 52 |3.53].5446

6240 1.172]141] .243

4490
4753

3k | A4 | 91 |3.41
A | A8 | 52 |3.48

2.044(141|.043"
A | SA| 91 |3.31
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<Table 7> Paired samples t-test by total and

factorial metacognition in a ex-

olo
23]

perimental group

37 Z) I F
B | FH R SESTC o
el || U M| yh |t el
SrEUl& | AR | 52 |3.27(.5626
=] [s] 1l
: —1.419/51] .162
olal |AE| 52 [3.37|.5178
s e [ AbA | 52 [3.44].7159
S | A ~.910|51| .367

ZH % [AFE| 52 |3.52.6272

_ AbA | 52 (3.43].6419
s | b —.641 |51 .524
B AFE| 52 13.49(.6001

ahrell [ 412 53
ol 14k 52 | 3:531.66971 00 15111 000

&k B = AL | 52 |3.53|.5446
HEFI A | A}A | 52 |3.42.4866
AA [AFE| 52 |3.48.4490 977151 .333

B11% B15% 2008%F 3R

<E 8> AN vEAA A4 2 29y

EtH1F
<Table 8> Paired samples t-test by total and

factorial metacognition in a control

o Rk

group
ux iz
wol | R TR | ]t | df R =
- Hzp
sh 8 (Al | 91 [3.28].5991 \
t'_H" H 2.267| 90 | .026
ola |[AFZE| 91 |3.14|.5108
18 [ AFA | 91 |3.53].5551
=] [s] Tl
) - 1.779] 90 | .079
Tux |[AFS| 91 [3.38].5749
i AFA | 91 [3.51.7433
e = : : 2.276] 90 | .025"
TS| 91 (3.32].6156
sh=o] |AFA| 91 |3.59].6683
=9 i *
K - 2.152] 90 | .034
ek B AFS| 91 |3.41).6240
HEFIR] | AbA | 91 [3.48].4817
- 2.671] 90 | .009
AA |AFE| 91 [3.311.4753
* p<.05
stopxd A HlxE oz Hilt
3. st dF M
7t EXRIcto ASEICo| O|EFRIX| XtO| HEB
Age Eoj7lrlel UM AFd¥dT SAFETEY
st FH ol ZFol7) AEAE Lolrr] f8), APd &)
AdF H7HE AAS A, 7 FJeEtel fFoH)ek
ol 7F Sl RS2 yeiwt &, A3 e A3
Aty A4 AT TU3 7o IAAFHE Ho
a 3}9’1:}
z3td AR 7} g oAust ks
H] MLXl ol ] g8l AF =, AFS SFAA 3
e A A3, Ad Hue Ht 2.67013, FA
A 1.600.2 AT 937 =4 YE
<E 9> FJAFY A4, A5 SJEE RS

<Table 9> Pre and post independent samples

t-test of learning achievement

A xE .
#el | Hek P o+t A5 t df |F9%=
A | A8 | 52 |3.29/1.588
_ _ 1.186| 141 | .238
A F| EA4 | 91 [2.96]1.626
AbE | AE | 52 (2.67/2.720 .
_ N 2.571/73.29| .012
St A 3| =4 | 91 |1.60/1.666
#p<.05
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<Table 10> Paired samples t-test of learning

achievement in a experimental

group
3 2] RS
B o) k| T | A T o ol
QLT 1= el ‘/F‘ Joi'_ 1_57(]_ t df T ]
_ AAFA ] 52 13.29(1.588
glol A = ’ ’ 1.521|51| .1
w4 Az | 52 | 2.67 | 2.720 1P 35

<E 11> EAAGD g AH) YL R tAZ
<Table 11> Paired samples t-test of learning

achievement in a control group
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