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Abstract

In industrial environments such as construction, manufacturing, and mining, assessing cognitive and psychological
states is imperative. However, existing Digital Toolbox Meeting (TBM) systems primarily focus on risk assessment
and preliminary safety training. This study presents a platform integrating six game-based cognitive function
assessment tasks and psychological surveys. To evaluate the efficacy of these cognitive function tasks, an experiment
was conducted with twelve participants. The t-test results demonstrated statistically significant performance degradation
in all tasks following alcohol consumption, with effect sizes measured by Cohen's d exceeding 0.6. As a result the
proposed cognitive function content can serve as a foundation for platform development. This research enables
real-time evaluation of workers' cognitive states, thereby enhancing safety management efficiency in industrial settings.
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Table 1. Prompt and context configuration for comprehensive opinion generation
Type Section Description
Analyze each score based on DASS-21 and cognitive cut-offs to determine
Prompt #1 ) .
Prompt severity and normality
(zero—shot) Summarize the overall assessment based on the analysis from Prompt #1,
Prompt #2 o ) . ) )
including field-readiness and professional interpretation
The DASS-21 consists of 21 items, divided equally among three subscales:
DASS-21 ) . . .
Lideline Depression, Anxiety, and Stress (7 items each). Scores are interpreted across
Context g five severity levels: Normal, Mild, Moderate, Severe, and Extremely Severe
ontex
Contents The cognitive assessment includes tasks targeting working memory, attention,

score cut-off

and concentration. Each task has defined normal ranges, such as response

time accuracy or recall performance
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Table 2. Cognitive task results before (M1) and after (M2) alcohol consumption and differences (M2 - M1)

Contents Doorlock Hammering N-back
Subject M1 M2 M2-M1 M1 M2 M2-M1 M1 M2 M2-M1
Subject 1 7.3 5.7 -1.6 20.6 24.2 3.6 100.0 98.3 -1.7
Subject 2 12.3 9.3 -3.0 204 225 2.1 100.0 917 -8.3
Subject 3 9.3 9.0 -0.3 190 206 1.6 100.0 85.0 -15.0
Subject 4 8.3 8.0 -0.3 20.1 264 6.3 100.0 88.3 -11.7
Subject 5 6.7 10.3 36 27.3 250 2.3 98.3 90.0 -8.3
Subject 6 10.3 9.0 -13 21.7 256 -2.1 100.0 51.7 -48.3
Subject 7 8.0 6.7 -13 21.7 29.1 14 100.0 98.3 -1.7
Subject 8 8.0 6.0 -2.0 20.2 217 1.5 86.7 90.0 33
Subject 9 9.3 1.3 20 17.7 18.8 1.1 100.0 100.0 0.0
Subject 10 10.7 8.3 -2.4 219 239 2.0 83.3 733 -10.0
Subject 11 8.7 7.3 -1.4 215 19.9 -16 100.0 60.0 -40.0
Subject 12 10.7 9.7 -1.0 18.1 215 3.4 100.0 100.0 0.0
Contents Simon Traffic light Mole
Subject M1 M2 M2-M1 M1 M2 M2-M1 M1 M2 M2-M1
Subject 1 14.3 130 -1.3 0.78 0.80 0.02 166.7 143.3 -23.4
Subject 2 13.0 1.3 -1.7 0.71 0.80 0.09 176.7 153.3 -23.4
Subject 3 8.3 50 -3.3 0.76 0.91 0.15 156.7 120.0 -36.7
Subject 4 7.7 70 -0.7 0.76 0.85 0.09 153.3 130.0 -23.3
Subject 5 9.3 9.7 0.3 0.76 0.83 0.07 183.3 196.7 134
Subject 6 9.0 8.3 -0.7 1.00 0.82 -0.18 176.7 136.7 -40.0
Subject 7 9.0 6.7 -2.3 1.00 1.16 0.16 176.7 146.7 -30.0
Subject 8 6.0 53 -0.7 0.62 0.85 0.24 136.7 156.7 20.0
Subject 9 14.3 7.7 -6.6 0.74 1.01 0.27 186.7 156.7 -30.0
Subject 10 12.7 120 -0.7 0.75 0.76 0.01 243.3 2200 -23.3
Subject 11 137 80 -5.7 0.81 0.82 0.01 1733 163.3 -10.0
Subject 12 18.7 11.3 =714 0.76 0.95 0.19 230.0 183.3 -46.7
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Table 3. Comparison of cognitive task result before (M1) a

= 4% Z3)

after (M2) alcohol consumption (Paired-Sample t-Test results)

ComemSMeasure M1 M2 t p Cohen’s d
Doorlock 95 8.1 3.79 .009 094
Simon 12.0 95 230 031 0.75

Hammering (s) 21.1 240 -450 004 1.04
Traffic light (s) 0.79 0.89 -3.87 .008 0.89
N-back (%) 976 90.7 3.15 020 093
Mole 186.2 156.7 857 < 001 0.91
AA 27 129 b, Al 2 43 34 Z2AL 3 A HA

S
AFAel e Bsta #7] U, AATY A
3 DA A, N FF 2ol F9f AdA add
oz QF &7 A-F Y wsp} FEA G
AHEZE 45 FAHT ol whegtk ZE 67 A
AA A Wt Feor yed 1He T
A oeg AAsnh # 32 9 7HE o
o7 g FA 2HeE 57 BE A Ve &

o

Al RAAA YL sl
o =

ofSHAl ZAasFATHt = 3.79, p = 009, d = 0.94).
Simon ZHA| =& S5 A 8 J7t Ashe 7
o] Uehgomit = 280, p = .03, d = 0.75),
Hammering ZA M= 55 ZA 8 A7to]
FoJ8A Z7Fekdtht = 450, p = 004, d = 1.04).
Traffic Light ZANAE S5 Al W-3AIZke] F7}
e AYE HYoHt = 387, p = 008, d =
0.89), N-back A= +F FAAA HE=7}
T3l ZasATht = 3.15, p = .020, d = 0.93).
g0 2 Mole FANME &F Al A7t #9
A Tashes ACE FRAHATHE = 857, p <
001, d = 091). o] Ade= F7F AukEd <
A 7% A g9el BAAH FAAYA FFE T
e HoFh 53] B AFolA AHEE 67 A
7% "l =(Doorlock, Simon, Hammering, Traffic
Light, N-back, Mole)7} EFollA fo3t 3 A3}
7b #EFH o, AJAE FHst] Fofvig W3}
g Bl s 43 A3, 83 F7](Cohen’s d)
we e 7kt 3 Medium to large effect
size) 2 UERY, &7 A 75 At Gl Z

B oAFelA AEdt ERES 22AE A4
HAE dgos FEHY 72+ A8 259 o
o] we} UVUXe} 71%5< APEslstach

T2 QgL HQl FHolA A 659 AA 71F
AA Zel=9l DASS21 AES AFshe Zloz
9 10004 B ok 2t FRlzs AHe 739
st AHSAE S8l REIHYES AlFsi 3ol
TEHA A volE7t AFoE T4 HolHu o]
2o AZAT ZHx 285 3 AMEAE W<l #H o]
A7 BAsle g ZHxE olojA FIT & gl
T} DASS-21 A& AIux FHoz FAYR
< ol 39 ¢35 Al vpAY

Asteo] A=+ Stk

A|
GstA HH, B &
=4

AA AlE WEC]

El g

Safety Training

DASS 21 Attendance

-

=

a2 10, 22X EoH sHH
Fig. 10. Worker web app screen

Aed A& 23 A HolEHo] 2 A%
o 1 9elE 2EAE 24 AF, €4 #, 34



256 AP L=

A Bl P dg 23], AAAE T AKE
oA asgk 7|18 75 ES ATe=tt

Hea oS ZEAY IR B 4 #,
7t Zel= 48 A9} DASS-21 AE Ade] %3
7 Tt =3 248, ZHl= oldE 59
deoleE 1= FeE ANzt a4 At
g o weotd £ = 17 113 Zo] 74
sttt ol Al FAAE AN, 9 B, AR

Jo Eunsang

P p £F & # v

% 11, 2E|X HH StH(HAIEE, 22X HE =3))
Fig. 11. Manager web app screen (dashboard, worker
information inquiry)

35 LM B A 2ZE

B Ao A /AEg LLM 7§ E3
< HlOlEiHﬂOl*ﬂl A%E A 7)E
A9l DASS21 AE AdE dEge
o dd BES 4 ASE 71‘:&2§ Aoz
2 DASS21 & vt AR
#Asta, o]E HoF Iz f‘féﬁﬂi AZtshE

R TR e A

et
oo
©odr N o 4 i

a DASS21 ZA#}ZE, B0 2EfX
kel A Aol A ARE g zE Azt

Holth, & AHAZE 0-94S A/ (normal),
ZE(mild), 14 -20%S F5=(moderate),
S5 (severe), 28 -4274-& FAl(extremely

TEIHG. Be AnE 0-78S A,
= OE, 10-148& T55, 15- 1985 F35,
20-92-Ss FACE FEINOH, 2EH 2~ A&
E0-148S 34, 15- 18385 A%, 19-258S &
5, 26-BHS $5, 4-082 T4 Fost
Ak oldd I Haye A 2AYE T Al
Ao 8 FREESE T8

DASS-21 Scores

Subscale Score Category
Depression 24 Severe
Anxiety 10 Moderate
Stress 28 Severe
24
Depression— « [EEETTT
10
Anxiety- . e |
28
Stress— . B
0 15 30 43
Normal Mild Moderate Severe [l Extremely Severe

a8l 12. 2, 20 AEH A 519 HEo| Mgel Y
232 LiEpH Tl =

Fig. 12. Graphs of subscales of depression, anxiety, and
stress and test results

gz
|
/‘17: Door Lock, Hammenng, N—back Simon, Traffic
Light, Mole & 6%° ¥ 3 M7t 7|4
A Zﬂ/‘]ﬂ‘ﬂ, 4 oAR7F #9} :LEH;—TE: 5 2
#HHo g R 4 YUES Yl

2 Ad7oA 24 FAe +8 4= Doorlockt
Simone 4% 7147, Traffic Light®} Hammering
3y AIZE Mole2 A4, N-backe AEEE 7|F0 2
AEE AAE A ATt AR g2 AR

a3 13% OIXl 7 Sdlx AAE %9}
9] =

in)
B

=

l‘

Hlart ofg$2g, & dAFMs 71wt ovl o
& 3HiK(Percentage normalization)S 3l A4S



Journal of KIIT. Vol. 23, No. 11, pp. 243-261, Nov. 30, 2025. pISSN 1593-8619, eISSN 2093-7571 257

Cognitive Content Results

Task Score Cut-off Status
Door Lock 4 6 Abnormal

Hammering 19.76 39 Normal
N-back 80 9N Abnormal

Simon 6 5 Normal

Traffic Light 0.83 0.85 Normal

Mole 190 150 Normal

Door Lock
Mole Hammering
Traffic Light N-back
Simon

M Cut-off (100%)
O3 132X 7|5 2H= 8 Zujet 7|F44 ol
Y M D A B

OO L-O

1=

Fig. 13. Comparison of cognitive function content
performance results and cut-off values: Scores by task
and normal/abnormal determination
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This report integrates DASS-21 psychological screening with cognitive task results.

Overall cognitive function appears within normal limits; attention and executive control relevant for task performance are preserved.

On DASS-21, depression and anxiety are in the severe range, indicating a need for emotional management.

Stress is moderate-to-severe, suggesting elevated risk under fatigue or high-tension situations.

Field deployment is cognitively acceptable; however, counseling and a stabilization program are recommended prior to

reassessment.
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