








 

 
Failu
 

fault-
to blo
group
unexp
failur
level.
 
Situ
 

impro
inform
unequ
indep
signif
group
5). No
group

F
au

lt
Id

en
tif

ic
at

io
n

T
im

e
(s

)
O

ut
-o

f-
T

ar
ge

t-E
rr

or
(s

)

Figure 3: F

Figure 4

ure Perform

Though pa
-identification-
ock 5, no signif
ps for either pe
pected result as
re performance
. 

ation Awar

Similar to 
ovement in SA
mation analysi
ual variances (F
pendent sample
ficant differenc
p, t(5.84)=2.89
o differences w
ps. 

 

0

20

40

60

80

100

Man

F
au

lt 
Id

en
tif

ic
at

io
n 

T
im

e 
(s

)

0

100

200

300

400

500

600

Man

O
ut

-o
f-

T
ar

ge
t-E

rr
or

 (s
)

Fault-Identifica

4: Out-of-Targe

mance 

articipants show
time and out-o
ficant differenc
rformance mea
s Manzey et al

e decrement for

eness 

routine-perform
A was observed

s support. As w
F=3.64, p<.05)

es approach. Th
ce between the
, p<.05 (�ûM=3

were detected b

nual IA

nual IA

ation-Time (Ro

et-Error (Routi

wed a slight im
of-target error f
ces were detect
asure. This wa
. (2008) found 
r out-of-target-

mance, a mark
with the introd

with out-of-targ
), required the 
he analysis rev
 manual group
36.5, �ûSD=12.
between differe

IA+AS

IA+AS

outine) 

ine) 

mprovement in 
from block 1 
ted across 
s an 
evidence of a 

-error at the AI

ked 
duction of 
get-error, 
use of the 

vealed a 
p and the IA 
6) (see Figure 
ent LOA 

IA+AS+AI

IA+AS+AI

 

 

I 

 

only 
direc
accom
resul
impro
AS a
signi
failur
contr
a key
main
meth
main
was a

perfo
AFIR
for op
exper
benef
the S
SA q
thus 
autom
to the
type 
is illu
 

S
itu

at
io

n
A

w
ar

en
es

s

Fig

It was orig
have an effect

ctly augmented
mplish that goa
lts. As predicte
oved by IA aut

automation imp
ificantly so. Ho
re performance
rasts with the f
y difference be
n methodologic
hod, and the rel
ntaining SA ma
altered. 

 
The mecha

ormance is rapi
RA’s recomme
perators to per
riment, operato
fit of rapid acc

SA queries. We
queries made th
caused particip
mation. Note th
e modified task
or level of the 
ustrated in Figu

Figure 6: 

0

20

40

60

80

100

Ma

S
itu

at
io

n 
A

w
ar

en
es

s

gure 5: Situatio

DISCUS
 

ginally hypothe
t on goal perfor
d the functions 
al. This was ge

ed, all performa
tomation and t

proved out-of-t
owever, no cha
e was observed
findings of Man
etween the exec
cal change was
lation of the AI
ay be the reason

anism by whic
id acceptance a

endations. Beca
rform situation
ors were faced
ceptance at the 
e therefore inte
he cost of uncri
pants to selecti
hat this trade-o
k and as such i
AI automation

ure 6. 

 Explicit Goal 

nual IA

on Awareness

SION 

esized that auto
rmance where 
that were mean

enerally suppor
ance measures 
there was some
target-error, tho
ange in either r
d for the AI gro
nzey et al. (200
cution of the tw
s the addition o
I automation to
n why operato

ch AI automatio
and implement
ause of the sho

n assessment in
d with the choic

expense of per
erpreted that ad
itical reliance e
ively disuse the
off between goa
is not inherentl
n. The modifie

of SA Mainten

IA+AS

omation would
automation 
ns to 
rted by the 
were 

e evidence that
ough not 

routine or 
oup.  This 
08), suggesting
wo studies. The
of the SA 
o the goal of 
rs’ behaviour 

on supports 
tation of 
ort span of time
n this 
ce to reap the 
rformance on 

dministering th
explicit and 
e AI 
als is specific 
ly related to the
d task structure

nance 

IA+AS+AI
 

d 

t 

g 
e 

e 

e 

e 
e 

 

PROCEEDINGS of the HUMAN FACTORS and ERGONOMICS SOCIETY 56th ANNUAL MEETING - 2012 2116

 at HFES-Human Factors and Ergonomics Society on September 19, 2013pro.sagepub.comDownloaded from 



Unfortunately, this selective reliance masked the 
effects of higher level automation on SA and both routine and 
failure performance. Thus, we could not make a strong 
conclusion regarding the functional specificity of automation 
effects on performance measures and situation awareness. 
However, the results are sufficient to suggest that a task’s 
functional structure may be relevant insofar as it affects the 
operator’s strategic fulfillment of goals. Modification of the 
task, in this case by introducing a new procedure to report 
system information, may change the operator’s behaviour such 
that the effects of automation are nullified. In terms of the 
routine-failure trade-off, it does not seem likely that this 
contextual factor could change the relationships between costs 
and benefits of automation. However, it does represent a 
potential pitfall of research in this area wherein otherwise 
valid effects could be masked. 
 

CONCLUSIONS 
 

In conclusion, the routine-failure trade-off was 
generally supported, though the strength of this conclusion 
was tempered by a lack of data for the highest LOA tested due 
to apparent disuse of that specific automated function. 
Because of this apparent disuse, the hypothesis that the 
functional specificity of automation effects is linked to 
functional structure was not successfully tested. Thus, 
functionally specific selective reliance seems to be a 
mechanism by which operators can modulate the effects of 
automation. Selective reliance was therefore identified as a 
contextual factor that could impact the presence of routine-
failure trade-off effects differentially. This may be particularly 
relevant to SA, where the goal of SA maintenance may not be 
explicit but inferred from other tasks and responsibilities. 
Further work is required to investigate the original hypothesis 
regarding functional specificity of automation effects. 
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