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Awareness of attention allocation and
time estimation accuracy
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Subjects performed a psychomotoric task and gave a prospective verbal estimate of its dura-
tion. One group of subjects was then made aware of optimal division of attention between the
psychomotoric task and the passage of time, and again performed the task and prospectively es-
timated its duration. It was found that the accuracy of the time estimation markedly improved
for that group of subjects relative to a control group whose awareness of the division of attention
was not raised. Implications for understanding time estimation processes are discussed.

Time judgments of short intervals are generally found
to be positively correlated with the objective clock time
of the estimated intervals, but the correlations differ sig-
nificantly from 1.0 (Hicks & Miller, 1976). Giving feed-
back on the accuracy of time estimation was found to
decrease the absolute estimation error of short intervals
(e.g., Hicks, 1976; Hicks & Miller, 1976). A different
approach for reducing time estimation inaccuracy was at-
tempted in the present study; it is based on an attentional
model for prospective time estimation. Proponents of the
attentional approach (e.g., Frankenhauser, 1959; Hicks,
Miller, Gaes, & Bierman, 1977, Priestly, 1968) view time
estimation as a direct function of the amount of attention
allocated for processing the passage of time. The more
attention is allocated to a cognitive processor of time, the
longer duration estimates will be. This model has been
validated in many experiments in the frame of a prospec-
tive paradigm in which subjects knew in advance that they
would be required to estimate time (e.g., Burnside, 1971;
Cahoon & Edmonds, 1980; Hicks et al., 1977; Lordahl
& Berkowitz, 1975; Vroon, 1970; Zakay & Fallach,
1984; Zakay, Nitzan, & Glicksohn, 1983).

The explanation suggested by the attentional model for
inaccuracy in time judgments focuses on the suboptimal
division of attention between the passage of time and the
concurrent task performed during the target interval. It
is suggested here that overestimation is a result of allo-
cating a substantial amount of attentional resources to the
passage of time, whereas underestimation results from al-
locating a small amount of available resources to the pas-
sage of time. It is commonly accepted that there is con-
siderable diversity in the efficiency with which tasks may
be time shared, resulting either from differences in basic
time sharing ability or from differences in practice
(Wickens, 1984). It also was found, however, that it is
possible to train and improve time sharing skills regard-
ing psychomotoric tasks (e.g., Gopher & Brickner, 1980).
On the basis of these findings, we hypothesized that by
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making estimators aware of the need for an optimal time
sharing and division of attention in the context of a
prospective time estimation, estimation accuracy would
be improved.

METHOD

Subjects
Fifty undergraduate students at Tel Aviv University participated in
the experiment in partial fulfillment of a course requirement.

Experimental Tasks and Procedure

The subjects were required to disassemble a three-dimensional puz-
zle and to reassemble it again. This was done within a prospective time
estimation paradigm; namely, subjects were told that upon completing
the task, they would be asked to give a verbal estimate in seconds of
the duration it took them to perform the task. The subjects were tested
individually. Upon entering the experimental room, they were told that
they were going to participate in an experiment intended to test the psy-
chomotoric and time estimation abilities of people. The subjects were
asked to remove their wristwatches, and the nature of the task was ex-
plained. Then, the task was performed for the first time, and a verbal
estimation was given by the subject. This session was not included in
the analyses. Its purpose was to familiarize subjects with the task and
to prevent a possible time order error later on (Fraisse, 1984). Then
the task was repeated.

Following this session, each subject was assigned at random to either
the experimental or the control group. The experimental group subjects
heard a lecture in which the role of attention in a task such as the one
they had performed was explained. It was explained that the more at-
tention is devoted to processing the passage of time, the longer time
estimates will be, and that in order to achieve accurate time estimates
without harming the performance of the psychomotoric task, they should
employ an optimal division of attention between the two; that is, the
exact amount of attention needed for an accurate performance of each
task should be allocated to it, no more and no less. Then the subjects
trained themselves in utilizing an optimal division of attention by per-
forming a different task involving a maze solution. Upon completing
the training phase, the subjects were asked to perform the experimental
task for the third time and to give a verbal estimate of its duration. Sub-
jects in the control group went through all the procedures described
above, except that instead of the explanation given to the experimental
group, they heard a lecture about the different meanings of time in differ-
ent societies, and performed the maze task without any reference to at-
tention. The actual times it took each subject to complete the experimental
task in the second and third sessions, and the verbal estimates given
to those intervals were recorded. It should be emphasized that at no stage
of the experiment were subjects given any feedback.
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Table 1
Means and Standard Deviations of Estimation Accuracy Scores

Experimental Group Control Group

M SD N M SD N
Before Training 095 005 25 098 0.08 25
After Training 1.01 005 25 097 007 25

RESULTS AND DISCUSSION

For the experimental group, the average clock times
for performing the task before and after training were 31.2
and 30.6 sec, respectively. For the control group, these
corresponding times were 31.4 and 30.7 sec. These times
were not significantly different between the two groups.
Each subject was given two estimation accuracy (AC)
scores, one before and one after training. These scores
were obtained by dividing the logarithm of the verbal es-
timates by their corresponding logarithm of the actual
clock times. The means and standard deviations of the
AC scores are presented in Table 1.

An analysis of variance performed on the AC scores
with repeated measures within each group revealed a sig-
nificant interaction between group type and experimen-
tal phase [F(1,48) = 4.07, p < .05]. Furthermore, sub-
jects in the experimental group were divided into two
groups: the 8 most extreme overestimators (AC > 1.0)
and the 8 most extreme underestimators (AC < 1.0) in
the second experimental phase. These data are presented
in Figure 1. A second analysis of variance with repeated
measures within each group indicated a significant inter-
action between group and experimental session [F(1,14)

Estimation Accuracy

_ Overestimators

Underestimators

1.10
1.05
1.00

0.95 P

0.8

i 1

Before Training After Training

Figure 1. Estimation accuracy scores before and after training for
overestimators and underestimators.

= 5.20, p < .05]. These results clearly show that the
level of accuracy of the control group remained virtually
unchanged between the second and third sessions, whereas
the training for the experimental group produced substan-
tial improvement in accuracy.

This improved accuracy could not be explained by the
greater focusing of attention on time as the result of the
training, because this training did not produce longer es-
timated durations, but rather a differential effect for differ-
ent subjects, resulting in overall greater accuracy. More-
over, the results could not be explained by increased
familiarity with the psychomotoric task, possibly allow-
ing for more attention allocation to the passage of time,
since task familiarity had an equal effect for the ex-
perimental and control groups. Thus, the present results
suggest that raising the awareness of time estimators to
the problem of time sharing and optimal attentional divi-
sion between task performance and the passage of time
increases time estimation accuracy. Further research is
needed in order to define and validate an optimal train-
ing method for calibrating time estimation.
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