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Human errors can cause various accidents which accompany massive loss of lives. In an effort to prevent such errors, it is

necessary to identify behavioral characteristics of errors. The present study was conducted to identify behavioral characteristics of

slips and mistakes that are conceptually classified error types in ergonomics. To this end, we compared between reaction times of

error-related trials in the color-word Stroop task requiring selective attention and word-shape switching task requiring rule

retrieval. The results indicated that reaction times were faster for the error trials than for the correct trials in the Stroop task,

whereas those were slower for the error trials than for the correct trials in the switching task. In the both tasks, reaction times

were slower for the post-error trials than the correct trials. These findings indicate that slips and mistakes can have different

behavioral characteristics.
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Figure 1. Examples of the color-word Stroop task (A) and the word—shape switching task (B)
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Figure 2. Normalized reaction times (RTs) for trial-types
according to different task—types. Error bars indicate the standard

errors of the means.

E3h A §F A 49 7 FeEE
ERATH A2, 212) = 15.64, p < .001, n2
2, 2EF AN o7 A9 HJ%APJ(M = -0.435,
SD = 0.581)°] 4] A3(M = 0.031, SD = 0.035Xc} ¢
B2 o2 UEREAITHp < .001), 275 Aol HkSA|7H
(M = 0.320, SD = 0.622)2 54| AlPEct =& Aoz 1}
EFdTHp < .001). olet t2A|, A% BAA o7 AR
HESAIZHM = 0.121, SD = 0.660)0 A AHM =
-0.035, SD = 0.036)Ett © =& AgAo] Uepdi(p =
067), 7% Al ¥RFAIZHM = 0.249, SD = 0.513)
E3t A AR o =¥ Aoz yehgtip .001). F
o, AEF TA9F e WAOA gl wE 2po|7t
NEL 7= gRlsty] el 2+ A9 B4, o7 2 <
FT A Azt digh gReAIZE ApolE BASE Ay}, nF
ool 2 AoR UEITHps ) .05).

WA a7 1
2], FAAO

o Ae7h WA 7] f2el Aoz Hth(Dishon-
Berkovits & Algom, 2000). ©]& S sl= 751}7]- }4&1/\}
AT HIEQE, 05 A5

A9} A A7 Gete] s BAAAL, 95F 3
3 AR BE A3 Aot Bl A2 Golo] B
sk Z7kst el A2l Aol Bl A2 Gelo] 8

Sh= #Aashks ZAe® Yekt(King, Korb, von Cramon,
& Ullsperger, 2010).

OF AlfoA TEE wE HEGAlo] AEE AR
E402 s Uests 7Fs/dol AT, A9A Fo071 @
TFHe EOE AR =3 A (lanker task)E A E
A, Wofl Aol AR AHFA WS fEeHA] geol:
7ot YA Aol HAc= @79 RHEARto]
o 93 ?F BYA AET § mE Zog Ukt
(Pailing, Segalowitz, Dywan, & Davies, 2002). wzkA] Al
Fofl o5t @7 AlgfA HEEAITto] wEA vpehd Zlo] it
Al, T A= FAY S5l 7190 A2 ofd Aoz H

o
e
L
o%'
<,
i<}
ko
rok
=4

7§

42 Qaslel AT AT AL B Aoz

Holtk(Steinhauser, Maier, & Ernst, 2017). ©]&st Az}
Qe g FAHe Aol Bolok Ao el v
Fodol Z9(Kim, Johnson, Cilles, & Gold,
2011), A 2l GEHoR Akl AlQE Aufeh Al
P o Z At TR It (Dosenbach et al., 2006).
webh 2o = Aol thEA 2] &Y Az <l A
shAm, T 92 9l Bad FES AT Sda
AAAH LEL f Zrlele Aoz oAt ITnEAL
2401 2+ 71 HiAIGHE o] o FEAHOZ gaj’_ Lglo]
Beock, ol o5 437} Bl @Rt
215l OF WS WAsh Se wg ¢F i o
A ol =olE Alr dSidE 4 UH(Botvinick,

& Cohen, 2001; Dutilh et al.,

=
= AAE

Braver, Barch, Carter,
2012).
oyt WA= Est, o] A+ thatt 22 A
=

S Adot. A, oF A7 B NS efRlest W

Ju) rlo



Behavioral Characteristics of Slips and Mistakes Observed in The Analysis of Reaction Times

E‘r. 01316} 0?741@% 1%?’?}71 %’45, P—ﬁr ‘?ﬂ?"ﬂ/ﬂ EH?FE
L& Holy #He

k. ‘:ZKH iE‘E —“}7“1] "-E—?Oﬂ/ﬂ ]‘]'o% =] *1’5‘3 Zt

lo
:?g
é
_L4
Hm

EJ 1}012 EOM °¢°*7l EH o o2 Egtsto] BAjo] L3t
Stof, AR A7|E S Qiok SpA|RE o)A
shd, ©F A3 o]do] AJ3 7+ 7HA9] A& thE el
°F wﬂﬂr PRz EFekT, 1 9gle] BE Fo| 4
Aoz Holth(Yi & Kim, 2016). ot &

dlol8 AIES F&ste] 4% A 2A7F A3t siAfof Agt

r
-
=,
lo

o
fr >
rr
i<

o nk
HU oz
o 7
o M
ol }-O
o ¥ du
ot O o i
-
o4
oom DS
l (o] mﬁl
5 off & 1o i
it
>
o
_l%'
10
Ooll
of
1
m
o,

off
:?L
J
"
2L
57
)
rr
et
=
Y
lo
lo
~
O,
o

i o
u
lo rol,

References

Botvinick, M. M., Braver, T. S., Barch, D. M., Carter, C. S,,
& Cohen, J. D. (2001). Conflict
cognitive control. Psychological Review, 108, 624-652.

Choi,
based on reaction times. Journal of Social Science, 26,

3-21.

monitoring and

J, & Kim, C. (2015). Performance error prediction

Danielmeier, C., & Ullsperger, M. (2011). Post-error
adjustments. Frontiers in Psychology, 2(233), 1-10.

M., & Algom, D. (2000). The stroop
effect: It is not the robust phenomenon that you have

thought it to be. Memory & Cognition, 28, 1437-1449.

Dishon-Berkovits,

Dosenbach, N. U. F., Visscher, K. M. Palmer, E. D.,
Miezin, F. M., Wenger, K. K., Kang, H. C,
Petersen, S. E. (2006). A Core System for the

Implementation of Task Sets. Newron, 50, 799-812.
Dutilh, G., Vandekerckhove, J., Forstmann, B. U., Keuleers,
E., Brysbaert, M., & Wagenmakers, E.-J. (2012). Testing
theories of post-error slowing. Attention, Perception, &
Psychophysics, 74, 454-465.
Eichele, H., Juvodden, H., Ullsperger, M., & Fichele, T.
(2010). Mal-adaptation of event-related EEG responses
Frontiers in  Human

preceding performance errors.

Neuroscience, 4(65), 1-9.
Fedota, J. R., & Parasuraman, R. (2010). Neuroergonomics
and human error. Theoretical Issues
Science, 11, 402-421.

Kim, C., Johnson, N. F. Cilles,

in  Ergonomics

S. E, & Gold, B. T.
(2011). Common and distinct mechanisms of cognitive
flexibility in prefrontal cortex. Journal of Neuroscience,
31, 4771-4779.

King, J. A., Korb, F. M., von Cramon, D. Y., & Ullsperger,
M. (2010). Post-error behavioral adjustments are
facilitated by activation and suppression of task-relevant
and task-irrelevant information processing. The Journal of
Neuroscience, 30, 12759-12769.

Lee, Y., & Kim, C. (2016). Changes of proactive cognitive
control according to inter-stimulus intervals. The Korean
Journal of Cognitive and Biological Psychology, 28,
45-66.

Monsell, S. (2003). Task switching. Trends in Cognitive
Sciences, 7, 134-140.

Oh, Y., & Kim, C. (2016). Individual differences in cognitive
flexibility during task switching according to cognitive
style. The Korean Journal of Cognitive and Biological
Psychology, 28, 241-252.

Oh, Y., & Kim, C. (2019). Neural correlates of object and
verbal cognitive style during task switching. The Korean
Journal of Cognitive and Biological Psychology, 31,
199-209.

Pailing, P. E., Segalowitz, S. J., Dywan, J., & Davies, P. L.
(2002).
Psychophysiology, 39, 198-206.

Rabbitt, P. M. (1966).

Error  negativity and response  control.

Errors and error correction in

choice-response  tasks.  Journal
Psychology, 71, 264-272.

Raz, A., & Buhle, J.

of  Experimental

(2006). Typologies of attentional
networks. Nature Reviews Neuroscience, 7, 367-379.
Schroder, H. S., & Infantolino, Z. P. (2013). Distinguishing
between types of errors and adjustments. The Journal of
Neuroscience, 33, 18356-18357.

Shappell, C., Holcomb, K., Hackworth, C.,
Boquet, A, & Wiegmann, D. A. (2007). Human error

S., Detwiler,

and commercial aviation accidents: An analysis using the

human factors analysis and classification system. Human

- 275 -



The Korean Journal of Cognitive and Biological Psychology

Factors, 49, 227-242.

Smallwood, J., & Schooler, J. W. (2006). The restless mind.
Psychological Bulletin, 132, 946-958.

Steinhauser, M., Maier, M. E., & Emst, B. (2017). Neural
correlates of reconfiguration failure reveal the time
course of task-set reconfiguration. Neuropsychologia, 106,
100-111.

Weissman, D. H., Roberts, K. C., Visscher, K. M., &
Woldorff, M. G. (2006). The neural bases of momentary
lapses in attention. Nature Neuroscience, 9, 971-978.

Wendt, M., & Kiesel, A. (2008). The impact of
stimulus-specific practice and task instructions on
response congruency effects between tasks. Psychological
Research, 72, 425-432.

Yi, K., & Kim, C. (2016). Prediction and classification of
performance errors by machine learning - Focusing on
inter-trial intervals. The Korean Journal of Cognitive and

Biological Psychology, 28, 543-562.

- 276 -



Behavioral Characteristics of Slips and Mistakes Observed in The Analysis of Reaction Times

%

29.)

o}
dol-58 A% FA0

=S
.

TRlet 77 %ol 27

=
rES

J, AEn Ze} s At

KL

S

o &
Ao st

4 £

=
o

_#OT

FHOR AR ok

%

@7}

Z+
=

=jolet, olefer Avke U4et

e

Ao

=g

Pt o

07 A 2o QA B

%

FHof:

- 277 -



