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Depth of processing and test anxiety
in landscape recognition
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Subjects selected on the basis of test anxiety scores made a judgment about landscape
photographs during the study phase of a recognition experiment. The orienting tasks required
attention to features that involved either deep (geographic location) or shallow (colorfulness)
processing. Test performance was better for subjects who had made the deep decision during
study. Compared to low-anxiety subjects, the criterion was higher for high-anxiety subjects
following deep processing, but it was lower for high-anxiety subjects following shallow
processing.

Craik and Lockhart (1972) have recently proposed
that differences in verbal memory can be explained
by differences in the depth of processing a stimulus
word receives. At one level, the stimulus is processed
primarily in terms of physical attributes (e.g., sound),
while deeper levels of processing involve the semantic
content of the word. According to this analysis, more
durable memory traces are created by deeper processing.
One procedure that has been used to manipulate the
depth of processing requires the subject to perform
some incidental task that orients attention to specific
features, followed by an unannounced retention test
(e.g., Hyde & Jenkins, 1973). Retention is typically
better when subjects perform a deep task (e.g., rating
items for pleasantness) compared to a shallow task
(e.g., detecting a particular letter) . These results are
consistent with the idea that a subject's activitiesduring
study will determine how well items are remembered,
evenwithout the intentional set to remember.

Most studies dealing with the depth analysis have
utilized verbal materials. However, some recent studies
have examined the effect of various processing tasks
on facial recognition. It has been found that judgments
about such traits as honesty and intelligence lead to
better recognition than decisions such as gender and
weight (e.g., Bower & Karlin, 1974; Strnad & Mueller,
1977; Winograd, 1976).

The present experiment explored the relationship
ietween depth of processing in the orienting task and
.ecognition performance for pictures of landscapes.
[he semantic-nonsemantic distinction is not as clear
vith such pictorial material as with words. However,
t is still possible to identify attributes that differentially
iffect retention (e.g., Mandler & Ritchey, 1977).
lresumably, then, the nature of the orienting task

Requests for reprints should be sent to John H. Mueller,
'sychology Department , 210 McAlester Hall, University of
,fissouri. Columbia, Missouri 65201.

341

would determine which information is processed, with
correspondingeffects on retention.

The other factor in this study was test anxiety.
Research has indicated that high arousal states may
orient attention to the physical characteristics of
stimuli at the expense of semantic processing (cf.
Eysenck, 1977). The interaction of this arousal-anxiety
deficit in cue utilization with the orienting task
procedure was of interest in this study. Previous
research using photographs of faces (Mueller, Bailis, &
Goldstein, Note 1) compared high and low test-anxious
subjects following deep or shallow orienting tasks.
An unannounced recognition test revealed superior
performance by low-anxiety subjects and by subjects
who made the deeper judgments during study, with
no interaction of anxiety and task. The present study
examined these factors in landscape recognition.

METHOD
Subjects and Design

Forty subjects were selected from an introductory
psychology course on the basis of test anxiety scores (Sarason,
1972). High-anxiety subjects had scores greater than 19
(mean =25.9) and low-anxiety subjects had scores less than
15 (mean =9.6). They were randomly assigned to the four
groups formed by the factorial combinat ion of test anxiety
(high, low) and orienting task (shallow, deep) , with five men
and five women in each cell.

Materials
The stimuli were 60 color slides of varied naturalistic scenes

(e.g., mountains, seashores, fields, streams, and waterfalls) .
Pictures with distinctive cues (e.g., people, buildings, telephone
poles, bridges) were eliminated to increase homogeneity .

Procedure
Subjects were led to believe that the study phase of the

experiment was concerned only with reaction times for various
decisions. For the deep task, subjects compared pairs of pictures
to decide which of the two scenes was in the United States.
For the shallow orienting task, subjects selected the more
colorful of the two slides. In addition to an intuitive difference
in the depth of processing required by these tasks, the se
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particular tasks were selected on the basis of pilot work
comparing several tasks (potter & Goldstein , Note 2).'

Subjects were told to indicate their decisions as rapidly
as possible, by pressing one of two buttons on a device at their
desk, and then to continue watching the slides. Wires ran from
the button box into another room , but neither response choice
nor latency was actually recorded. The subjects were told to
use whatever criteria seemed appropriate and helpful
in making their decisions. The subsequent recognition test was
not mentioned.

Subjects were run in small groups of up to eight per session.
The 30 study slides were presented in pairs at a 5-sec rate .
Pairs were always of like content, for example, two waterfalls.
Following the last pair of slides, there was a 3-min interval
during which the experimenter conversed with the subjects.
The recognition test was then administered. The 30 old slides
were randomly mixed with 30 new distractor slides and
presented one at a time at a 5-sec rate . There was at least one
distractor slide of content similar to that for each pair in the
study set. Subjects were told to mark on their answer sheet
whether or not they thought each slide had been used in the
previous phase of the experiment . They were not required
to limit themselves to 30 "old" responses, and no mention was
made of guessing, either to encourage it or to suggest penalties
for guessing.

Subjects filled out two 2D-item questionnaires assessing
situational anxiety, one just prior to the experiment and the
other just after . One was the State Anxiety Inventory
(Spielberger, Gorsuch, & Lushene, 1970) and the other was
the Thayer Activation-Deactivation Adjective Checklist (Thayer,
1967), counterbalanced as first and second tests across subjects.
Subjects selected for high and low test anxiety scores differed
significantly (ps < .001) on both the state anxiety scores
(means = 40.5 vs. 35.5) and the Thayer scores (means = 46.1 vs.
42.1) . Situational anxiety differences would be expected, since
most subjects perceive an experiment as an evaluation, and the
general instructions encouraged this by stating that the
experimenter was interested in the relationship between
intelligence and the experimental task.

The results of the recognition test are summarized
in Table 1. The task proved quite difficult. The analysis
of hit rates revealed that deep processing led to better
performance than shallow processing (F = 20.40,
MSe=.013), but there was no main effect of anxiety
nor any Task by Anxiety interaction (Fs < I) . The
false alarm rate revealed a marginally significant
tendency for high-anxiety subjects to make more
misidentifications, primarily after shallow processing
(F = 3.20, MSe = .015, p < .08), but the task main

effect and the Task by Anxiety interaction were not
significant (Fs < 2.10). Analysis of the total number
of "old" responses (hits plus false alarms) revealed
that more such responses were made after deep
processing than after shallow (F = 13.34, MSe = 27.438).
The anxiety main effect and Task by Anxiety
interaction were not significant (Fs < 1.12) .

Signal detection analyses were performed also, and
the results are summarized in Table I. The d' analysis
revealed better performance following the deep task
(F = 5.54 , MSe= .210). (The shallow-high group's d'
was not significantly different from zero by a t test ,
although the other three groups were.) There was no
anxiety main effect (F = 2.71) nor any Task by Anxiety
interaction (F = 1.23) . The analysis of the criterion
measure {3 revealed no task or anxiety main effects
(Fs < 1). However, the Task by Anxiety interaction
was significant (F = 5.39 , MSe= .049), as high-anxiety
subjects had the higher criterion given a deep task,
while the low-anxiety subjects adopted the higher
criterion following a shallow task."

Sex of the subject was included as a factor in the
preceding analyses. While there were no significant
sex main effects, nor interactions of sex with either
anxiety or task alone, there was a significant triple
interaction of Sex by Task by Anxiety for false alarm
rate (F = 17.41), total old responses (F = 14.24), d'
(F = 4.51), and {3 (F = 4.19), but not for hit rate
(F = 1.52) . The false alarm interaction indicated that
high-anxiety males made more than low-anxiety males
following deep processing, with no difference for shal
low tasks, while high-anxiety females made fewer than
low-anxiety females following deep processing, and
high-anxiety females made more than low-anxiety
females following shallow processing. In other words,
deep processing led to fewer false alarms compared
to shallow processing only for low-anxiety males and
high-anxiety females. The d' interaction indicated that
deep processing was better than shallow except for low
anxiety females; while high anxiety generally hinderec
performance, this was not true for females given the
deep task. The {3 interaction indicated that deep
processing led to a higher criterion than shallow
except for low-anxiety females; anxiety level seemec
unimportant for males, but high anxiety lowerec

Table I
Mean Recognition Perfonnance ByOrienting Task and Anxiety

All Subjects MalesOnly Females Only

Deep Shallow Deep Shallow Deep Shallow

High Low High Low High Low High Low High Low High Low

Hit Rate .57 .58 .41 .42 .53 .57 .32 .44 .61 .60 .49 .39
False Alarm Rate .42 .41 .44 .31 .49 .33 .35 .40 .35 .48 .53 .23
Old Responses 29.70 29.70 25.40 21.90 30.80 27.00 20.00 25.20 28.60 32.40 30.80 18.60
d' .40 .48 -.10 .30 .13 .63 -.10 .11 .68 .33 - .10 .49
{3 1.19 1.07 .97 1.17 1.14 1.18 .95 1.03 1.24 .95 .98 1.31



criterion for shallow-processing females while raising
it for deep-processing females. The reason for these
triple interactions is unclear, and they seem best
interpreted cautiously, in view of the small number of
subjects (n =5) in the cells involved in the triple
interaction .

DISCUSSION

This experiment found that a deep orienting task led to
better recognition of landscape scenes than a shallow task .
This extends the orienting task fmdings to pictorial material
other than facial photographs. Furthermore, this difference
was not accompanied by a general criterion shift for levels of
processing, appearing instead to be a matter of differential
sensitivity (hits and d'),

However , there was some indication of a criterion shift
as a function of anxiety level, as revealed by the Task by
Anxiety interaction for fl. It appeared to be the case that,
compared to low-anxiety subjects, high anxiety led to more
cautious responding (higher fl) in conjunction with a deep task,
but less cautious responding after shallow processing. Examined
more closely, though, this criterion shift was more evident
for women than men (and this may be a factor in the other
higher order interactions). One could speculate that this criterion
shift is analogous to the observation (cf. Eysenck, 1977) that
arousal focuses attention on the physical (nondominant)
properties of words at the expense of deep (dominant) features.
That is, shallow/high-anxiety subjects set a low criterion on the
test since they had processed in a compatible way during
incidental study, while deep/high-anxiety subjects set a
high criterion on the test because they normally make
test decisions using shallow features but had just processed
deeply during incidental study. In any event, while anxiety did
not yield strong main effects, its involvement in interactions
suggests a role in pictorial recognition which warrants further
examination.
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NOTES

I . Several judges familiar with the levels analysis of verbal
memory were asked to rate the depth of processing required
for various orienting tasks designed for use with landscapes.
Geographic location was ranked as the extreme example of
deep processing, and color was ranked as an example of shallow
processing, with some other features ranked at intermediate
levels. A recognition test comparing many of these decisions
showed that the location task led to a higher hit rate than
the color task, with means of .71 and .53, respectively
[F(3 ,30) =10.95, p < .05 ) .

2. AU effects described as significant involve p < .05, unless
otherwise noted. AU Fs have 1 and 32 degrees of freedom.

3. Nonparametric analyses were also performed (Grier,
1971 ; Johnson, 1976). The main difference was that the A'
analysis failed to reveal the significant task main effect that the
d' analysis showed (F =2.04). Otherwise, the conclusions were
identical.
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