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(Kwon, Hong, Shin, & Jung, 2011). €38 x5
A8 9] £ (occupational therapy practice framework)
oA A 9ALS] 01552 (community mobility) & 7Feat
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o1o]cHAOTA, 2008; Kang, 2003). s1A% AlEA)
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& ol WAsY Ast A Bk VIEolu W
& 9ltk(Kang, 2003; Oh, 2010). Aofqle] x| 2A}3]
ol 8= xol7] flelM &5eH H7H] dAR 7
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Al S Y5 AR -A 758 H7FET(Cognitive
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stk o] ek APeA B ) 75 I IXHIF =
T-5 M8k 2 AR 5AL] ks 7slstal ol
QA S fjel dasic) A AL M =
Thell M s 158 A AAE Hs] HdliA
71E AR AAH oA Ftohdjo] HA o
upe} Z-8-6k9i k. Kim#} Bishu(2004) & £4171%-3
Ate] ak9) AR AlEe) 8 § XTI

of
il
4

> ooX R

Hﬁ Rl ox o
2 1 >
o 1ot ?ﬂ
1o o 8
ot oo MM
o o =
e ~ S{E
M
d
N
Zoend
T
2 o)
e !
oo 2
o s 2w M
v R iy
dowly
o o off ofN ox
3@ po B fo o
o >
o= o 2 o
% t% % fo = i
o E%ﬂ % rofe
~ o of ©

2 =
o 'S
IHCJEA‘
N
o =2
E S
> =
o2 =
g
e @
RI=)
rﬂg_a
>~ E
o 5°
o O M
=
%4 S
RIS
w0 flo
)

o

~

t

Aretl=d A Ayt 7| 2ol

iy
>~
>,
N
o
=R
=
job)
2.
]
0Q

Test A, B: TMT A, B) ¢} =214 7193} Algihsd
= AARE A58 A A5 FAHKorean Wechsler
adult intelligence scale—1V; K—WAIS-1V) o] Eg]4
7] ArPE 5 2 A AT sk BHElan o et
BIETE 2AS fI8 /I R AR A
Z2393t}t. Kanot, Mauger, Richardson®} Unroe
(2004) = 23dAkaL Bgel Sl 704 ol w=9S o
Ao w FATFHEE HIHE AT AABINETE Fe
ZARATFOIA 2T EE AT & Qe JIXETER

TMT Part Be} AJRZF AL 7ro] A el AR Mini

AR FollM= 198758 20109744 233
HAE /A HE AR AAA nEAFA s
goll 43t o5 EFEE Kol 7T = TMTS)
n) 2271 1A maze task) U ¥18]3L A8 S
g HAbol| AR-E A5 A-F8FATH Asimakopulos et al.,
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Ranchet, Broussolle, Poisson¥} Paire—Ficout (2012) (1) SIEQO2F ALK} HIS HiAl
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Table 1. Driving Situation Awareness Task (DSAT): Category of Contents and Number of Question Each Specific Area

Area Specific question category on driving situation Number of question
Driving situation Perceiving on special object 4
perceiving (speed trap, service station, signal, bicycle, et al.)
Object recognition on 6
(front, rear, right, left, opposite lane )
Total 10
Driving situation Comprehension of interval between cars
comprehension Comprehension of lane change
Proper driving level (risk situation 3, signal 3)
Correct speed
Total 16
Driving situation Decision making on continuous forward
projecting Decision making on speed up 3
Decision making on ambiguous signal situation 2
Total 10
All total 36

figure 1. Input Device (CoTras—controller)
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Table 2. 36 Question and Driving Situations Summary

Item Questions Driving situation
1 Is it regular city street? Limit speed 60mph sign
2 It's highway. Are you maintaining a safe Unsafe distance
distance from the car ahead?

3 Are there any trucks the lane to your right? Appear the trucks on right mirror

4 Are you driving 75mph the speed? (highway) 75mph, being seen speedometer

5 Is that a black color car in front of you? Appear a car ahead

6 Are you driving with proper speed? (highway) 75mph, being not seen speedometer

7  Can you shift over to the right lane? (highway) Approach a car from long distance

8 Can you shift over to the left lane? (highway) Approach a car from short distance

9 Can you shift over to the left lane? (highway) Approach a car from long distance

10 Can you shift over to the right lane? (highway) Approach a car from short distance

11 Is there a tollgate on your right? (rest area) Passing the rest area

12  Are you driving safely? (highway) Invading lane

13 Is there a speed trap up ahead? Portable speed trap on the right

14 Are you driving properly and safely? Frequent lane change

15 Are there any cars the lane to your left? Approach a truck on the left lane

16 Did you make a U—turn properly? U—turn on a green light

17 Do you keep going straight? A green light

18 Do you put on the brakes and stop? A green light

19 Are there any cars following behind you? Approach bicycle

20 Is bicycle crossing at a crosswalk? Crossing 2 bicycle

21 Can you shift over to the right lane Approach a car in the rear from short distance

22 Do you go forward? A red light at a crossroad

23 Do you go forward? Crossing pedestrian at a crosswalk

24 Are you maintaining a safe distance from the Assure a safe distance

following car?

25 Is there a yellow car behind you? Approach yellow car

26 Are you driving normally? Violation of central line

27 Can you make a turn left? (yield) Yield safety

28 Does a red car make a turn left from the opposite side? A red car making turn left

29 Do you follow the traffic signal strictly? Passing intersection on a yellow signal

30 Can you shift over to the left lane? Approach a car from short distance

31 Are you driving safely? Passing intersection on a red light

32 Do you speed up a little? Making turn right at intersection when
pedestrian pass crosswalk

33 Do you speed up a little? A school zone

34 Do you keep going? Crossing pedestrian at a crosswalk

35 Do you keep going? People who is jaywalking

36 Do you speed up a little? Making turn right at intersection when
pedestrian pass crosswalk
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Method Explanation Indication(with voice) A case of Task Response method
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Figure 2. The Program Processing Procedure of Driving Situational Awareness Task (DSAT)

Table 3. Participant Demographics

Characteristics Frequency (1) Percentage (%)
Gender Men 62 84.9
Women 11 15.1
Age 30~40 10 13.7
40~50 16 21.9
50~60 28 38.4
60~70 17 23.3
70~ 2 2.7
Academic level Elementary 5 6.8
Middle 14 19.2
High 30 41.1
Over college 24 32.9
Diagnosis CVA (right hemiplegia) 30 41.1
CVA (left hemiplegia) 24 32.9
TBI 19 26.0
Job experience (driving) Yes 8 11.0
No 65 89.0
Driving career 1~byear 6 6.8
5~10year 6 1.4
Over 10year 61 8.2

CVA: Cardiovascular Accident, TBI: Traumatic Brain Injury
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2 AR Y, AP0, PuAeES SR A
7B e QA7 ETE A8kl tH(Galski, Bruno, &
Ehle, 1992; McKenna, Jefferies, Dobson, & Frude,
2004; Szlyk et al., 2002).
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(Wechsler Adult Intelligence Scale—IV; WAIS—IV)
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Table 4. Comparison Mean Points of DSAT for Analyzing Reliability Among Hospitals

Division Specific area Subjects () M £ SD F

Driving situation awareness task A hospital 32 27.19 = 3.92
accuracy (point) B hospital 21 27.81 £ 3.27 74

C hospital 20 26.40 * 3.86

Driving situation awareness task A hospital 32 8.60 £ 2.78
response time (sec) B hospital 21 8.85 * 4.56 .38

C hospital 20 7.99 = 2.06
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Table 5. Compatibility Checklist Summary of Driving Situational Awareness Task and Mean Score for Each ltems

Item Questions M Item Questions M
1 Compatibility of task structure 3.29 10 Minimization of physical load 4.71
2 Compatibility of task contents 3.86 11  Familiarity of direction language 4.71
3 No facilitate anxiety 3.57 12  Compatibility of direction 414
4 Possibility of data management 3.43 13  Automation of data processing 4.86
5 Easy usability 4.57 14  Use simplicity 4.71
6 Minimization of distraction 3.57 15  Adaptable brain injury interface 3.43
7 Minimization of human error 3.43 16  Compatibility of use speed 3.14
8 Compatibility of clinical application 457 17  Consistency of use processing 4.86
9 Realization of use purpose 3.57 18  Compatibility of development purpose 3.71

Table 6. Driving Situation Awareness Task (DSAT): Mean

and Standard Deviation

Area M £ SD Total grade
Accuracy Perceiving 7.49 = 1.46 10
(point) Comprehension 11.38 = 2.34 16
Projecting 8.14 = 1.36 10
Total 27.15 £ 3.88 36
Mean response time Perceiving 17.40 £ 7.59 -
(sec) Comprehension 8.71 £ 4.02 -
Projecting 9.04 £ 2.88 -
Total 8.50 * 3.21 -
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AF7Y 718 29kt (p<.0D). A HA L] o]s) < 45
e £AM3) 7e2a7) ek At olola 59, V1%
2719} FBAATY 7P =3 (p<L.0D). A3 IAe] A
x% rF ZJQ}E‘: *;qﬁ. tﬂx].r7] 7]&”‘7] TMT A,

B} AL Sl

P

A}, TAle) e Anehs WIS KB} e
A H17] 18 3] ASEE FEarw & ARdee
AT HAARAE ol BAG A%} AV Ago] e
HrhETE 715271900 o] o] o] HL ML

SAYE Ydabd 435, TMT B, SAkeAd& uhet
3l7], WA$7], TMT A, 524 9o wekslr|9a
MMSE-K+= A #o] ¢ItH(Table 8).

SRRBAA I FTRSAE Ak WS
8RS B Lot A3t b A o) e A
e Az

7)Z2h710]aL v A Eo] 2 W]l
dshd &A3h HA9T], =2 deor ks,
TMT B, #=A |2 welsl71$cH(Table 9). MMSE —K
o} TMT A& A9 gl ®ile] oyt

Table 7. Correlation Between Driving Situational Awareness Task (DSAT) and Neuropsychological Cognitive Assessment Tools

DSAT DSAT DSAT DSAT DSAT
response accuracy accuracy accuracy
aceuracy time (perceiving)  (comprehension) (projecting)
MMSE-K .10 -.18 24 .08 -.09
Digit span forward .32 —.24 427 11 .16
Digit span backward .25° -.29 .24 .15 11
Letter number sequencing 37 -.35" .34 24" 23"
Star cancellation -.30" 317 -.18 -.13 -.29"
coding 46" -.37" .26" .36™ 24"
TMT A =27 14 -.15 -.16 =27
TMT B -.33" 27 -.17 -.22 -.29"
*p<.05 7 p.01
Table 8. Regression Analysis of Driving Situation Awareness Experiment Task Total Grade
b Vel F
MMSE-K .10 01 75
Digit span forward .32 .10 7.88"
Digit span backward .25 .06 4.68
Letter number sequencing .37 14 11.45™
Star cancellation -.30 .09 7.15™
coding 46 21 18.86™
TMT A -.28 .08 5.82
TMT B -.33 11 8.65™
"p<.05 " p<.01
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Table 9. Regression Analysis of Driving Situational Awareness Task Mean Response Time

V4 K F

MMSE-K -.18 .03 2.37

Digit span forward —.24 .06 4.40°
Digit span backward -.29 .08 6.53"
Letter number sequencing -.35 12 9.57"
Star cancellation 31 .10 7.76"
coding -.37 13 10.91™

TMT A 14 .02 1.50

T™MT B 27 .07 5.58"

"p<.05 "pK.01
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Abstract

The Development of the Computer-based
Driving Situational Awareness Task for Brain Injury

Kim, Young-Geun®, Ph.D., O.T., Lee, Jae-Sik**, Ph.D., Psy.
“Dept. of Occupational Therapy, Daegu Health College
“Dept. of Psychology, Pusan National University

Objective : The purpose of study is to prove the validity of a computer—based situational driving awareness task
developed to evaluate the cognitive functions related with driving after a brain injury.

Methods : For this purpose, 73 patients (CVA, TBI) participated in the situation awareness test, and
neuropsychological cognitive assessment tools were applied. The participants were evaluated based on a ‘driving
situational awareness task’ and Mini—Mental State Examination for Korean (MMSE-K), their working memory,
and a coding subtest on the Korean Wechsler Adult Intelligence Scale=IV (K-=WAIS-IV) in order to verify the
concurrent validity. The patients participated in a Star Cancellation Test and Trail Making Test A, B (TMT A, B).
Experts in driving situational awareness, a loss adjuster, and occupational therapists participated in verifying the
content validity.

Results : The results were as follows. The correlation between the coding subtest in K—=WAIS—IV and the ‘driving
situational awareness task’ was the highest. The best cognitive assessment tool predicting the situational
awareness was the coding subtest. The TMT A, B and Star Cancellation Test are related with the driving situation
awareness task.

Conclusion : A ‘driving situational awareness task’ is appropriate in evaluating cognitive functions related with
driving performance. These results will support occupational therapists in their plans to conduct a cognitive

assessment related to situation awareness while driving.

Key words : Cognitive assessment tools, Driving situation awareness, Information processing speed, Selective
attention, Shift attention, Working memory
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