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Student : Cheng-Yi Lin Advisor : Dr. Ruey-Yun Horng

Department of Industrial and Management
National Chiao Tung University

Abstract

This study investigated the effect of self-feedback aids and resting time on
dynamic decision making (DDS) performance and situation awareness. The DDS task
was simulated by a computer game ‘““Water Purification Plant.” A total of 180 college
and graduate students were assigned to the 3 (self-feedback aids : write notes, think
aloud, no self-feedback) x.2 (0.5-min or 2-min resting time) experimental conditions
and were asked to do their best in the task. Results showed that self-feedback aids and
longer resting time might improve DDS performance but only with longer resting
time. With 2-min resting time, participants in the “think aloud” self-feedback
condition outperformed the no-feedback group at the 3™ practice trial and
performance stabilized thereafter. With 2-min resting time, participants in the “write
notes” self-feedback condition outperformed the no-feedback condition at the fourth

practice trial and they also outperformed the “think aloud” condition at the fifth trial.
I



However, with only 5 practice trials, there was no sign that participants’ situation

awareness improved with the aids of self-feedback or rest.

Keywords : dynamic decision making, self-feedback aids, rest, situation awareness.
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4. & A% (expert adaptive decision making)
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- - —_—— 1 Experiment
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B3-1£RFEETRAe &k 2 A2 FRIE
(F# %R : Gonzalez, C., Lerch, F. J., & Lebiere, C. (2003) . Instance - based
learning in dynamic decision making, Cognitive Science, 27, 591-635. )
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24-2 $-wiBEARTELRL R RS

%22 Lk df SS MS F p eta T =
p w42 Y (SF) 2 2806.42 1403.21 0.59 0.56 0.007
ik 4 R (R) 1 70.97 7097 003  0.86  0.000
SF x R 2 5666.07 2833.03 1.18 0.31 0.013
FA 174 41717271  2397.54
IvEBLAREELAR

&zﬁw—gm: Bw it KiFELP4rEk 4-3> 1 3 (pRAwaES ) x 2

(RLPERF) x5 (RY )hE BEHGET ANOVA sz thz - 8 @ P % 4
pATASI RN KL G N B LRY o BRded 4-4 ¥R LY hd ok
S A RS NB RE T T E cRY g Aw S Nehd TR VR
PVARLEFAII T EEFom A AwgS Vi 35c% ~ R4 PR L Ehi
TRV B ATRES N RAPFEFZ R I ER R AEE o
2LSD MY Askk T iogol o RN SR F AT Br LY R
BEFehome (51w s M=17597,S5D=3.65 % 2w & » M =165.95,SD =

341> % 3w & > M=15403,SD=327> % 4w & > M=14292,SD=311- % 5

w4 > M=129.36,SD=315) - v E ¥t A B S HF > ATEFRY ¥
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#4-3 T v Lt AL ITEL 2 TiopLRy

R Eep A ELT R AT AR #p Aw A

w & k405 k4 2 *4 05 42 k4 05 k42

1 M 177.57 163.32 175.41 182.34 173.03 184.13

SD 52.22 43.67 44.95 52.02 53.03 46.79

2 173.22 169.74 178.03

M

47.32

164.62

51.27

145.40

4421

115.58

54.05
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24-4 TwEE AR ITES B2 R HA A

23 Kk df SS MS F P etat-
p w4 54 (SF) 2 14800.26  7400.13  1.35 0.015
* LR (R) 1 12357.80 12357.80  2.25 0.013
SF x R 2 37393.28 18696.64 341 0.04  0.038

%ﬁ‘i 1 054567 07

#y (P 0.239
P x 0.025
P x§ 0.021
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2 4-5 MY B A T E

95% 1 47 T R

pAwA  trial T 3ok A 7 Iy
1 1 170.443 6.176 158.254 182.633
2 167.164 5770 155.775 178.552
3 152.995 5.520 142.101 163.889
4 137.070 5.259 126.690 147.451
5 115.507 5.332 104.983 126.030
2 1 178.871 6.429 166.182 191.561
2 156.791 6.007 144,936 168.647
3 153.339 5.746 141.999 164.680
4 147.278 5.475 136.472 158.085
5 132.776 5.551 121.821 143.731
3 1 178.580 6.376 165.997 191.164
2 173.883 5.957 162.127 185.639
3 155.754 5.698 144,508 167.000
4 144.420 5.429 133.704 155.136
5 139.802 5.504 128.939 150.666

% 4-6 04 B RLFERR I

95% 1 i % ¥

Rest trial SR =) HEEL R R
1 1 175.336 5.142 165.187 185.486
2 164.610 4,804 155.127 174.092
3 158.810 4,596 149.739 167.881
4 148.409 4,379 139.765 157.052
5 139.607 4,440 130.844 148.369
2 1 176.594 5.191 166.348 186.839
2 167.282 4.850 157.710 176.854
3 149.249 4,639 140.092 158.405
4 137.437 4,421 128.712 146.162
5 119.116 4,481 110.271 127.961
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ERABTRESESES EAR TESIFPRY A kR k] st

APiE-HerT p A rES NERIPFR LT v E RN AR
Brusle g RA 2 v B P RAgim i {43 ARE S vy SRy &
kR ARE S 1w EHZ R LSD eV ik LELTRHY S5 (£ 4-

7) B R AP Rt-05 A M R ELE SN g AT & o

\

S /Lﬂ‘\ﬁﬁaﬁs T /.%_

\4-

BEOE Ve omavfeB I viep Avgaeangy

i ] o= »

EFBRER LA NR-FRAFEL 22 2 p Avd N mag Yo

FUFRS ST LATAEI L eEFE Y ockant mpF o Ry 2B Eh
Ay g 2Rl eng Y s RFE AT w(KRL054224 )
rPEBA A ATEY § 2 rERLEDTE Y ik EEFFHE B G w2
B R T BT P AT TE A R R RS DI AL D

g (2e%k )] a2 B A g AvrBenE Y oy 4w L4

&
e

58



2 A4-7 p AP x RAPFFLE x RY scf it 4
95% 1z #F T ¥
SF Rest trial =) M EA TR R
1 0.5 1 177.569 8.524  160.746 194.392
2 173.216 7.963  157.498 188.933
3 167.870 7.618  152.835 182.905
4 146.198 7.259  131.871 160.524
5 132.873 7.359  118.349 147.397
2.0 1 163.318 8.940  145.674 180.962
2 161.111 8.352  144.627 177.596
3 138.120 7.990  122.351 153.889
4 127.943 7.613 112918 142.969
5 98.140 7.718 82.907 113.373
2 0.5 1 175.406 9.093  157.460 193.352
2 150.875 8.495  134.109 167.641
3 161.669 8.126  145.631 177.708
4 155.591 7.743  140.309 170.874
5 149.969 7.850  134.476 165.462
2.0 1 182.337 9.093  164.391 200.283
2 162.708 8.495  145.941 179.474
3 145.010 8.126  128.971 161.048
4 138.966 7.743  123.683 154.248
5 115.583 7.850  100.090 131.076
3 0.5 1 173.034 9.093  155.089 190.980
2 169.738 8.495  152.972 186.505
3 146.892 8.126  130.853 162.930
4 143.437 7.743  128.155 158.720
5 135.978 7.850  120.485 151.471
2.0 1 184.126 8.940  166.481 201.770
2 178.028 8.352  161.543 194.512
3 164.617 7.990  148.848 180.386
4 145.402 7.613  130.377 160.428
5 143.626 7.718  128.394 158.859
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5% LhE Y ork A D ABHPRY Y EEFHB RS o RLPF gk
SR G AL RLEPREFEARRY I CREALIEY HRAREAE
ABY pAVHEBIRFEE A pAVHELT G ey ERY 2 F LT
AL A Lo
$2 ~5r&d A NiTELR
405 1w SchA TG FRES P AT N R LT gk T
APREEEF2IHFS T EHLF U (A ATFSN) X2 (RLFRF) x
A(RY ) MER P HEFREHEA P EFL I KT 2% (24-8)25 1
% 5 & ANOVA fp b > sy #hi sk ~ sl w = 0 ik 4 pr [ R men 5 1%
PR B A S Nt 3 EF R BRRAER L T T B E e e Y
12 % 5% & ANOVA 7 B2 jies AR i 2c k4578 ¥ (p<0.06> k4 2
A4 M=14327,SE=362~ k4 05 A 4 M=152.86,SE =3.58)~ ¥ - p A w
g2 N KL ERnz T3 2T T BT YF (p<0.08)-
dNZF]F T B S R AP BT BRSO RER 3 (p A
TS N) x 2 (RLPERF) o ANOVA ~ 45> 5% (% 4-9) IRk L PR
A EEF A LR LRI F(p<008) % 5w &8 A F(p=0.00)"
72 AR AR AT A S S Y xR B EF Y 05 Ak LERF o B 4-5
PR 2~ ERAMEHGLARLRPPE > ARLIEF 2485027
B f5 - ehd R 167.28 i 1) 119.12 (d =48.16); Ap4teh > Ak L pFF 5 05
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#4-8 %2 ~5% EFEARITEL 2 R A 174

23 Kk Df SS MS F P etaZX>
p w4 54 (SF) 2 12924582  6462.29 1.389  0.25 0.016
* LR (R) 1 16512.035 16512.04 3549  0.06  0.020
SF x R 2 33806.56 16903.28 3.633  0.03  0.040

;ﬁ_g_ 1 QNORAS 22

R_y (P

61
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ESB3wEM ) A AFGFBE Y R B E AP RTE LR URE2 A dheh
EufdF o HY 29 S ep Aps e ki 240404 54 (M=138.12, SE =
799 4B L L LBy Awsgy ki 054 42(M=167.87,SE=7.62) >
d 30 2T age98% TR vy £ Flet A 5 L Oneway ANOVA £ (7 58
VR BESHEF (F=737,p=001)" 7 g m42 K& 244t R4 05
Lt E L R F AR aH L B AR KITEDLBFNBITRE
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#4-9 %234 5 fF A RITELBZ FEHEAPT A

v & BB KR df SS MS F P etaT>

2 pAwg N (SF) 2 8668.61 433431 2.07 0.3 0.023

R4 P (R) 1 320.72 32072 015 070 0.001

SF x R 2 5107.06 255353 1.22  0.30 0.014
FA 174 361435.59  2092.73

3 pAws N (SF) 2 270.29  135.15 0.07 _ 0.93 0.001

iR B (R) 1 4105.40 410540 214  0.15 0.012

SF x R 2  18107.04 905352 4.73 = 0.01 0.052
WA 174 333208.03 1915.00

4 T p A w4 N (SF) 2 3381.27 1690.63 0.97 = 0.38 0.011

LR (R) 1 540558 540558 3.11 = 0.08 0.018

SF x R 2 3764.06 1882.03 1.08 = 0.34 0.012
FA 174 302537.68 -~ 1738.72

5 p A w5 (SF) 2 1915368 9576.84 540  0.01 0.058

r LR (R) 1  18854.31 18854.31 10.55 0.00 0.057

SF x R 2 17660.57 8830.28 4.94 0.01 0.054

Ex

174 310934.70
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24-10 2R REBSEFFRED T AL T A

SF Rest Basicl Basic2 Detaill Detail2 Detail3 Detail 4 Detail 5

0.5 19 6 0 0 2 0 12

1
2.0 20 5 1 0 1 1 20
0.5 20 2 0 1 1 0 16

2
2.0 16 4 1 0 1 0 14
0.5 20 1 0 0 0 0 16

3
2.0 13 4 0 0 1 0 16
Total 108 22 2 1 6 1 94

LA4-10 SR ANRESEALERRICNL T HEL AR
p

95% 1 47 % R

SF Rest T 3o¥c T

=R i

0.5 1.18 0.15 0.89 1.47

' 2.0 1.60 0.16 1.29 1.91
0.5 1.38 0.16 1.07 1.69

i 2.0 1.24 0.16 0.93 1.55
0.5 1.27 0.16 0.97 1.59

’ 2.0 1.13 0.16 0.83 1.44

1 4 v
FRHCRA 3 TA -
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L S
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1. 24 i mErlies flwiwryy (125 6.67%)
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% 4-12 %éﬁf—%‘f%?'ﬁ’-aﬁ:ﬂ] Basic 1 ~ Basic 2 ~ Detail 5 78 # ¥ z_ % £ #ics 47 %

7P B2 kR Df SS MS F P eta¥>
AL pRAwaS NG 2 0.14 007 029 0.75 0.003
RgALYE RLFF(R) 1 046 046 192 017 0.011
SF x R 2 095 048 199 0.14 0.022

#i

0.015

0.006

0.006

0.001

0.005

0.028
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24-13 LRREFBSEFRE DB A AT A

Error Error Error Error Error Error Error

SF Rest Al A2 A3 A4 AS A6 Bl Total
0.5 4 3 1 2 0 1 2 13
' 2.0 2 4 1 0 1 0 3 11
0.5 1 3 1 0 0 0 4 9
i 2.0 2 3 1 2 0 0 1 9
0.5 3 1 1 0 1 0 1 7
’ 2.0 0 3 0 0 0 0 5 8
Total 12 17 5 4 2 1 16

T,

2414 LR ARNE L FORE TP Kb A HA F A

SF Rest it 1 3wt 2 Hex 3 Fekxd Fex 5 Kex 6 2 7 #9328 Total

0.5 4 8 11 5 4 1 4 5 42
1

2.0 8 7 8 6 4 1 1 3 38

0.5 5 5 7 3 6 1 0 4 31
2

2.0 4 3 10 5 0 0 1 5 28

0.5 7 3 5 4 0 1 0 2 22
3

2.0 4 4 10 1 1 0 2 2 24

Total 32 30 51 24 15 4 8 21
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