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Effects of divided attention on free and cued recall
of verbal events and action events
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This experiment addressed the effects of divided attention on the remembering of subject-
performed tasks (SPTs) and verbally presented sentences. Subjects were asked to memorize or-
ganizable SPTs or sentences under conditions of focused or divided attention, and their memory
was tested by means of free and cued recall. Results indicated a higher overall recall level for
SPTs than for sentences, and that beneficial effects of taxonomic cues were equal across materials
and encoding conditions. In addition, free and cued recall of both SPTs and sentences deterio-
rated under conditions of divided attention, the deterioration being somewhat greater for sen-
tences. This pattern of results replicates and extends previous research. It is suggested that the
data reflect the involvement of effort and strategies in the encoding of both types of material.

In experiments with subject-performed tasks (SPTs),
subjects are asked to perform a series of actions (¢.g., roll
the marble, nod in agreement), for purposes of later recall.
The fact that SPT research has yielded results that, in part,
deviate from what may be expected from verbal memory
research has resulted in a theoretical debate about the pro-
cesses underlying SPT remembering. This discussion has
predominantly been concerned with (1) the issue of whether
similar memory laws are applicable to verbal events and
SPTs, and (2) the way in which SPTs are encoded (e.g.,
Bickman & Nilsson, 1989; Bickman, Nilsson, & Chalom,
1986; Cohen, 1985, 1989; Nilsson & Bickman, 1989).
These two issues converge in the sense that conceptual-
izations of the nature of SPT encoding differ in the extent
to which they postulate differences between the encod-
ing operations underlying SPT recall and those underlying
recall of verbal materials.

In the early work of Cohen and his collaborators (Cohen,
1981; Cohen & Bean, 1983; Cohen & Stewart, 1982),
it was argued that the encoding mechanisms supporting
verbal memory are of little importance for SPT memory.
In short, this view held that whereas the encoding of ver-
bal materials is typically strategic, involving different
forms of deliberate encoding operations (e.g., rehearsal,
organization), the encoding of SPTs is nonstrategic. This
account has received support from studies showing a dis-
sociative pattern of verbal recall and SPT recall for a va-
riety of factors (e.g., primacy, level-of-processing, rate
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of presentation, age of subject, intelligence, and predic-
tion accuracy; see Cohen, 1985, for a review).

Cohen (1983) suggested that verbal events and SPTs
may represent two anchor points on a continuum of mem-
ory events whose dimensions may be strategy use or au-
tomaticity in encoding. As Cohen (1983) alluded, this con-
tinuum resembles that proposed by Hasher and Zacks
(1979), which progresses from automatic to effortful cog-
nitive operations in the sense that the use of strategies is
effortful, whereas the absence of the use of strategies
points toward automaticity of encoding. It is important
to note, however, as Cohen (1983) stated, that the fact
that SPTs are held to be nonstrategic does not imply that
they are acquired without attention.

On the basis of the results of a series of studies (Bick-
man, 1985; Bickman & Nilsson, 1984, 1985), we have
argued that there are strategic components involved in SPT
encoding. The most striking finding in favor of this no-
tion is that SPT recall shows evidence of greater organi-
zation than does the recall of verbally presented sentences
(Bickman & Nilsson, 1984, 1985; Bickman et al., 1986);
clearly, organization is a deliberate encoding strategy. We
have proposed that the facts that SPTs are multimodal
(several sensory systems are activated at encoding) and
contextually rich (a variety of features—verbal and
physical—are available) account for the superiority in or-
ganization of SPTs over verbal events. That is, the multi-
modal and rich properties of SPTs enhance the possibil-
ity of detecting and utilizing the categories (e.g.,
taxonomic) on which organization may be based.

Biickman et al. (1986) sought to examine whether verbal
events and SPTs were differentially affected by require-
ments of division of attention, thereby providing additional
information concerning the nature of SPT encoding. It is
commonly held that automatic processes should allow
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other effortful processes to occur simultaneously with
minimal disruption, whereas effortful processes are
attention-demanding and, thus, limited in efficiency under
conditions of divided attention (DA; Schneider & Shiffrin,
1977; Shiffrin & Schneider, 1977). The main results from
the three experiments reported by Bickman et al. (1986)
can be summarized as follows. First, free recall of SPTs
was generally superior to free recall of sentences contain-
ing the same verbal information as SPTs. Second, when
items were organizable (according to taxonomic category),
sentence recall decreased more than SPT recall under DA
conditions, although DA resulted in a significant decrease
for both types of material. Third, SPT recall decreased
more than sentence recall when items were nonorganiz-
able, as compared with organizable, although a signifi-
cant decrease was observed for both types of material.
Finally, SPT recall and sentence recall were equally im-
paired under DA conditions for nonorganizable items.

The overall pattern of results from this study was inter-
preted to mean that SPT encoding is attention-demanding,
and that strategic components are involved during the ac-
quisition of SPTs. The results concerning organizable
items were interpreted to mean that the highly organiz-
able nature of SPTs may, to some extent, have compen-
sated for the detrimental effects of DA on recall. This
hypothesis was supported by the findings that (1) removal
of the option to organize the items was more detrimental
to SPT recall than to sentence recall, and (2) both types
of recall were equally affected by dual-task requirements
when nonorganizable items were used.

However, although the Backman et al. (1986) data sug-
gest that attentional resources and strategies are used in
SPT encoding, and that SPTs and verbal information may
not differ qualitatively with respect to the encoding ac-
tivity undertaken, it is possible that the actual recall test
used (i.e., free recall) may have influenced the results ob-
tained. Specifically, it may be that effects of DA at en-
coding are negligible in the case of SPTs, but that the
retrieval support in a free recall test is not strong enough
to activate the information encoded. Partial support for
this notion comes from Karlsson et al.’s (1989) demon-
stration that benefits from the provision of taxonomic cues
were substantially greater for SPTs than for sentences in
two groups of older adults (73 and 82 years old). Although
conditions of focused attention (FA) prevailed in the
Karlsson et al. study, it might be that the pattern of results
obtained applies to DA conditions as well. In other words,
given that retrieval cues would be provided, SPT recall
might not be affected by DA.

In order to examine this issue, we conducted an experi-
ment modeled after Experiment 2 in Backman et al. (1986),
with the modification that memory was assessed with both
free and cued recall. Subjects were presented with SPTs
or sentences under two encoding conditions: FA or DA.
In the DA condition, the subjects were asked to count
backwards during item presentation. Both types of material
were organizable on the basis of taxonomic category, and,
following a free recall test, the subjects were provided
with the taxonomic names in a cued recall test.

In agreement with the results of Bickman et al. (1986),
we predicted that free recall of both types of material
would suffer from dual-task requirements, although the
recall decrease was expected to be more pronounced for
sentences than for SPTs. Our main objective, however,
was to extend the generality of previous findings by ex-
amining whether this pattern of data would also hold when
the retrieval process was guided through the provision of
taxonomic cues.

METHOD

Design and Subjects

The basic design was a 2 (material: SPTs, sentences) X 2 (encoding
condition: FA, DA) factorial. Sixty-four students from the University
of Umea served as subjects, with random assignment of 16 subjects to
each of the four conditions. All subjects were paid the equivalent of
$10 for their participation.

Materials

A list of 25 sentences in the imperative form was prepared. The list
involved five different categories of imperatives, with five subordinates
each: articles of clothing (e.g., pur on the har), office supplies (e.g.,
lift the ruler), toys (e.g., shake the ratile), kitchen utensils (e.g., put
the lid on the pot), and tools (e.g., turn the saw). Items were counter-
balanced, such that one item from each category appeared in each of
five serial-position blocks. The order of items was randomized within
blocks. Four presentation orders were used, each administered to one
fourth of the subjects in each condition.

Procedure

The list of items described above served as the basis for the two types
of material. With an automatic slide projector, the sentences were pre-
sented consecutively on a screen; they were read aloud simultaneously
by the experimenter. For SPTs, the subjects sat at a table screened from
a second table on which the objects used were placed. For each SPT,
the experimenter provided an object along with a task instruction. For
example, a hammer was provided together with the instruction ‘‘move
the hammer.”’ For both types of material, the rate of presentation was
5 sec, and the interstimulus interval was 1 sec.

The subjects assigned to the FA conditions were told either that a list
of 25 sentences would be presented on a screen and simultaneously read
by the experimenter, or that they would be asked to perform 25 short
and simple tasks. They were also told to remember as many sentences
or SPTs as possible for a subsequent free recall test. No mention was
made of the fact that the items belonged to different taxonomic categories,
or that a cued recall test would be given.

In the DA conditions, the same instructions were given. In addition,
the subjects were informed of a secondary task. Besides remembering
the items, they were told to count backward during item presentation.
The counting task consisted of subtracting 6 and 3, in alternation, from
the number 600, which was given by the experimenter 7 sec before the
first item was presented. These subjects were told that they had two
assignments to fulfill: to memorize the items, and to reach as low a num-
ber as possible in their backward counting. They were also instructed
that under no circumstances whatsoever were they to interrupt the back-
ward counting during item presentation. A trial count from the number
300 was requested to ensure the subjects’ understanding of the instructions.

After the last item had been presented, all subjects received a written
immediate free recall test. A total of 6 min was allowed for this test.
Following free recall, the subjects received the five category names in
a written cued recall test. Six minutes were allowed for cued recall as
well. The experiment took approximately 30 min to complete.

RESULTS

A lenient scoring procedure for measuring recall per-
formance was adopted. That is, responses were accepted
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Table 1
Mean Number of Subject-Performed Tasks (SPTs) and Sentences
Recalled Under Conditions of Focused and Divided Attention

Focused Attention Divided Attention

Free Recall Cued Recall Free Recall Cued Recall

M SD M SD M SD M SD

SPTs 16.25 2.02 18.75 2.44 13.19 297 15.19 2.46
Sentences 10.56 1.75 13.06 2.49 4.63 233 7.63 225

if their meaning was correct (Backman et al., 1986; Cohen,
1981). Mean free and cued recall performance across
materials and encoding conditions is shown in Table 1.
The data were analyzed with a 2 (material) X 2 (encod-
ing condition) X 4 (presentation order) X 2 (test) mixed
analysis of variance, with repeated measures on the last
factor. No order effects were obtained; thus, the data were
collapsed across this variable. There were significant main
effects of material, encoding condition, and test: SPTs
(M = 15.84) were recalled better than sentences (M =
8.97) [F(1,60) = 156.94, MS. = 9.64, p < .0001]; per-
formance was higher under FA conditions (M = 14.66)
than under DA conditions (M = 10.16) [F(1,60) = 67.24,
MS. = 9.64, p < .0001); and cued recall (M = 13.66)
was higher than free recall (M = 11.16) [F(1,60) =
131.87, MS. = 1.52, p < .0001].

In addition, the material X encoding condition inter-
action was reliable [F(1,60) = 4.68, MS. = 9.64, p <
.05]. An a posteriori Tukey test showed that recall of both
types of material decreased significantly under DA con-
ditions (ps < .05). An inspection of Table 1 indicates that
the interaction was due to the fact that the recall decrease
was more pronounced for sentences than for SPTs. This
pattern of results replicates exactly that obtained by Bick-
man et al. (1986). With regard to the main objective of
the present study, however, it is important to note that
there were no significant interactions involving the test
factor (Fs < 1).

DISCUSSION

In agreement with past research (e.g., Biackman & Nilsson, 1984,
1985; Biackman et al., 1986; Nilsson, Cohen, & Nyberg, 1989), the
present results indicated that the level of recall was higher for SPTs
than for sentences depicting the same verbal information. The superior
recall of SPTs is attributed to the multimodal and rich properties of this
task. These properties are assumed to result in a richer representation
of the information to be remembered as compared with what is available
in the sentence task, in which only verbal information can be encoded.

Furthermore, there was no material X test interaction; that is, the
overall improvement from retrieval cues was equal for SPTs and sen-
tences. In a recent study, Karlsson et al. (1989) found that cue benefits
were greater for SPTs than for sentences among older aduits. Karlsson
et al. interpreted their data to mean that the richness of SPT encoding
makes SPTs more amenable to cuing effects than verbally presented sen-
tences. The fact that the young adults examined in the present investigation
did not benefit selectively from cues in the SPT task suggests that their
encoding of verbal information may have been richer and more elaborate
compared to that of older adults. This interpretation is in agreement with
the contention that the adult aging process is associated with deficits
in self-initiated recoding operations (e.g., Bickman, 1989; Craik, 1983).

The free recall data regarding the manipulation of attentional demands
were identical to those initially reported by Bickman et al. (1986).
Although both SPT recall and sentence recall deteriorated under DA
conditions, the deterioration was somewhat greater for sentences than
for SPTs. We interpret this pattern of outcome to mean that (1) both
types of material are encoded effortfully and strategically, and (2) the
highly organizable nature of SPTs partly counteracts the negative ef-
fects of DA on encoding and subsequent recall.

Perhaps the most interesting finding in this research was that the pro-
vision of cues did not alter the pattern of data concerning the effects
of DA. That is, in both DA conditions, memory performance increased
when cues were provided, but there was no disproportionate increase
from cues in the SPT task. These results indicate that more information
is encoded under DA conditions than that which is revealed in free recall
for both SPTs and sentences. However, there is no evidence that the
provision of cues activates less accessible traces formed under DA con-
ditions to a greater extent for SPTs than for sentences, or that perfor-
mance differences between encoding conditions would be reduced in
cued recall for SPTs. Thus, with regard to the chief objective of this
study, we conclude that the decrease of SPT recall under DA condi-
tions is not due to poor retrieval information being provided in free recall.
Rather, the present data suggest that DA affected SPT recall because
the backward counting interfered with the strategic and effortful encoding
of SPTs.

We have speculated that the encoding of SPTs may be conceptual-
ized in dual terms (Backman et al., 1986). Specifically, this view as-
sumes that whereas the verbal task component (i.e., the imperatives)
may be encoded with effort and strategies, various physical task fea-
tures (e.g., color, weight) may be encoded relatively automatically.
Although there is some tentative evidence in favor of this differentiated
view of SPT encoding (Bickman & Nilsson, 1989), further empirical
inquiry is needed before any definite conclusions can be drawn regard-
ing its validity.

REFERENCES

BAckMAN, L. (1985). Further evidence for the lack of adult age differ-
ences on free recall of subject-performed tasks: The importance of
motor action. Human Learning, 4, 79-87.

BACKMAN, L. (1989). Varieties of memory compensation by older adults
in episodic remembering. In L. W. Poon, D. C. Rubin, & B. A. Wilson
(Eds.), Everyday cognition in adulthood and late life (pp. 509-544).
New York: Cambridge University Press.

BAckMAN, L., & NiLssoN, L.-G. (1984). Aging effects in free recall:
An exception to the rule. Human Learning, 3, 53-69.

BACKMAN, L., & NiLssoN, L.-G. (1985). Prerequisites for lack of age
differences in memory performance. Experimental Aging Research,
11, 67-73.

BACKMAN, L., & NiLssoN, L.-G. (1989). Encoding of verbal and non-
verbal features of action events under conditions of focused and divided
attention. In A. F. Bennett & K. M. McConkey (Eds.), Cognition
in individual and social contexts (pp. 295-304). Amsterdam: Elsevier.

BACKMAN, L., NILssON, L.-G., & CHALOM, D. (1986). New evidence
on the nature of the encoding of action events. Memory & Cognition,
14, 339-346.

CoHEN, R. L. (1981). On the generality of some memory laws. Scan-
dinavian Journal of Psychology, 22, 267-282.

CoHEN, R. L. (1983). The effect of encoding variables on the free recall
of words and action events. Memory & Cognition, 11, 575-582.
CoHeN, R. L. (1985). On the generality of the laws of memory. In
L.-G. Nilsson & T. Archer (Eds.), Perspectives on learning and mem-

ory (pp. 247-277). Hillsdale, NJ: Erlbaum.

CoHEN, R. L. (1989). Memory for action events: The power of enact-
ment. Educational Psychology Review, 1, 57-79.

CoHEN, R. L., & BEAN, G. (1983). Memory in educable mentally
retarded adults: Deficit in subject or experimenter? Intelligence, 7,
287-298.

CoHEN, R. L., & STEWART, M. (1982). How to avoid developmental
effects in free recall. Scandinavian Journal of Psychology, 23, 9-16.



54 BACKMAN AND NILSSON

Cralk, F. 1. M. (1983). On the transfer of information from temporary
to permanent memory. Philosophical Transactions of the Royal So-
ciety of London, 302, 341-359.

HASHER, L., & Zacks, R. T. (1979). Automatic and effortful processes
in memory. Journal of Experimental Psychology: General, 104,
268-294.

Karisson, T., BackMaN, L., Herurz, A., Nissson, L.-G.,
WINBLAD, B., & OSTERLIND, P.-O. (1989). Memory improvement
at different stages of Alzheimer’s disease. Neuropsychologia, 27,
737-742.

NiLssON, L.-G., & BACKMAN, L. (1989). Implicit memory and the enact-
ment of verbal instructions. In S. Lewandowsky, J. C. Dunn, &
D. Kirsner (Eds.), Implicit memory: Theoretical issues (pp. 173-183).
Hillsdale, NJ: Erlbaum.

NILsSON, L.-G., CoHEN, R. L., & NYBERG, L. (1989). Recall of enacted
and nonenacted instructions compared: Forgetting functions. Psycho-
logical Research, 51, 188-193.

SCHNEIDER, W., & SHIFFRIN, R. M. (1977). Controlled and automatic
human information processing: I. Detection, search, and attention.
Psychological Review, 84, 1-66.

SHIFFRIN, R. M., & SCHNEIDER, W. (1977). Controlled and automatic
human information processing: Il. Perceptual learning, automatic at-
tending, and a general theory. Psychological Review, 84, 127-190.

(Manuscript received June 23, 1990.)

from Boston’s Logan Airport.

ceptance by March 31, 1991.

Wang Institute of Boston University
Tyngsboro, Massachusetts

Neural Networks: From Foundations to Applications
A Self-Contained Course
May 5-10, 1991
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tute of Boston University, 72 Tyng Road, Tyngsboro, MA 01879. Authors will be informed of abstract ac-
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