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The purpose of this study was to test the hypothesis that

time-keeping devices influence our perception of time in a way

apart from their usual role of telling time. The subjects obtained

for this project consisted of forty-two students enrolled in freshman

psychology courses at North Texas State University. Seventeen

male and twenty-five female students were involved.

A t ratio was used as the statistical test in this study. The

results failed to support the prediction that a group for which time

was not indicated throughout a predesignated interval would per-

ceive time as passing more slowly than a group which had access

to a clock throughout the same interval. It was observed that both

groups tended to underestimate the interval of fifteen minutes.
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THE INFLUENCE OF TIME-KEEPING

DEVICES ON TIME PERCEPTION

What governs our perception of time? Gilliand (1946) points

out that, despite numerous studies on time, many theories abound,

from Gestalt ideas to those emphasizing physiological processes.

One fairly recent theory proposed by Teisman (1963)

hypothesized the existence of what he terms a specific arousal

center in which sequences of pulses are produced at various rates

for different levels of arousal. Specific arousal, he felt, may be

affected by features of procedure or other meaningful aspects of

the experimental situation. For Teisman, then, time can be viewed

as a physiological process influenced by environmental variables.

Fraisse (1963) discusses time in terms of a consciousness

of duration which is only experienced when expectation of some

event operates in conjunction with a certain learned capacity to

endure delay. Time is viewed as a conscious interval between some

need and its fulfillment. Without expectancy, the individual does

not form a consciousness of the passing of time but instead lives

only in the present,where no concept of duration is experienced.
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Arieti (1947) theorizes that the main difference between the

emotional states of fright and anxiety may be temporal in nature.

That is, without the anticipation of future harm, anxiety is not

possible. Certain types of emotional states, he feels, are there-

fore dependent upon the capacity to foresee future events. And,

although he does not so speculate, the possibility may exist that

the reverse is also true, that temporal awareness is, to some

extent, contingent upon certain types of emotional experience.

One previous study, for example, has attempted to establish

a relationship between anxiety and the accuracy of estimations of

time intervale (Whyman & Moos, 1967). Results indicated that

high levels of anxiety caused irregularities, both high and low, in

time estimation.

Included among studies relating time to motivation, of the

type described by Fraisse (1963), as the conscious interval between

some need and its fulfillment, is a study by Filer and Meals (1949).

The results of this experiment indicated that subjects tended to over-

estimate intervals of time when a reward was offered at the end of

a task. It was hypothesized that the apparent differences in the time

estimations were due to some influence upon the psychological

distance between the subject and the reward brought about by the

reward. Rewarded subjects, it was reasoned, by overestimating
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the time, placed themselves closer, on a temporal level, to the goal

of achieving the reward. Hence, it was concluded, motivation was a

factor in their time judgements.

Langer, Wapner, and Werner (1961) offer a similar explana-

tion for results, indicating that subjects placed in a situation defined

as dangerous tend to overestimate time intervals. They likewise

hypothesized that psychological distance is increased by the presence

of some potentially punishing situation, so that subjects confronted

with danger tend to overestimate distance as well as time, the per-

ception of time and distance being affected in similar ways.

Irwin, Orchinik, and Johanna (1946) attempted to determine if

there is a relationship between how objects are perceived in value

and how they are spaced in time. They hypothesized that objects

placed closer to subjects in temporal proximity would be perceived

as more desirable than objects placed at a greater temporal distance.

When asked which of two postcard reproductions of famous paintings

they preferred, anewhich they were to receive immediately or one

which they were to receive a week later, subjects tended to choose

the one which they would receive immediately, thus confirming the

hypothesis. Hence, if reward can influence the perception of time,

it would also appear that time can influence the perception of reward.
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Harton (1939) attempted to determine what possible effect that

conditions of success and failure would have on time judgements. He

hypothesized that subjects anticipating failure would tend to over-

estimate time intervals relative to subjects who were anticipating

success. The hypothesis was confirmed. Subjects who were "dis-

couraged" while attempting to solve a difficult maze problem tended

to overestimate the actual time interval, whereas subjects who were

"encouraged" tended to underestimate the interval. Harton (1939)

interpreted his results to signify that the group anticipating success

rendered shorter estimations than the failure group because of what

he defines as a greater unity of psychological orgainzation. This

interpretation would appear to take the position that psychological

stress is a factor influencing time perception.

It will be recalled that Arieti (1947) associated anxiety with

temporal awareness. It was also suggested that, if anxiety is re-

lated to temporal awareness, as he proposed, then perhaps time

perception itself is subject to the influence of certain types of

emotional states.

In an experiment designed to test the role of psychological

stress in time perception, however, Braddely (1966) obtained

results indicating that scuba divers experiencing pre-dive anxiety

showed no significant tendency to overestimate time.
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Included among experiments arriving at negative conclusions

regarding the role of stress in time perception is a study by Loehlin

(1957) which obtained time judgements from groups involved in various

forms of activities. He pointed out that the activities, although not

in themselves producing extreme degrees of stress, nevertheless

tended to vary along this dimension. No significant correlation

between psychologically stressful activities and time estimations

was found however.

Henrickson' (1948) obtained time estimations for intervals

both during the activity of public speaking and during intervals

immediately prior to speaking. He. hypothesized that the stress of

speaking would produce overestimations of time, but the results

obtained were not significant in the direction of his prediction. He

did obtain, .however, overestimations for the time intervals prior to

speaking. Also, it may be added, subjects did predict that they would

overestimate the time during which they were engaged in speaking.

The results which Henrickson (1948) obtained, indicating a

tendency to overestimate time intervals prior to speaking, appear to

take on a special significance in view of the fact that the interval

preceded the presumably stressful activity of speaking. As was

pointed out previously, Fraisse (1963) speculated that, without

reference to some process of anticipation, time perception does not
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truly exist. His theory would seemingly interpret time perception as

a cognitive process having to do with an awareness of duration brought

on by a condition of expectancy. The direction of the estimates pro-

duced in the above experiment (Henrickson, 1948), therefore, invites

the supposition that time perception was influenced by the situation

in which the subjects found themselves, a situation wherein they

were placed in a position of anticipating a stressful ordeal.

Falk and Bindra (1954), in an effort to determine what effect

that mild stress might have on time estimations, found that shock-

terminated intervals resulted in an apparent tendency by subjects in

the experimental group to overestimate intervals relative to the

control group, who received no shock. In this experiment, the

shock group received shock following a signal; when the signal did

not appear, they were not shocked. However, the shock group tended

to overestimate durations in both conditions. These results were

interpreted to indicate a tendency on the part of the subjects to

overestimate time, owing to a more anxious mental set, presumably

because subjects in the shock group overestimated both shock- and

no-shock-terminated intervals.

Hare (1963) obtained similar results using only one set of

subjects. There was no control group which remained free from

shock throughout. His subjects were subjected to both shock and
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no-shock conditions in much the same way as the subjects in the

experimental group of the previously cited study (Falk & Bindra,

1954). But, as the electrodes were removed from the fingers of

his subjects in the no-shock interval, they reported a significant

difference in their estimations for the two conditions, an effect

which Falk and Bindra (1954) did not report for subjects in their

experimental group. Hare (1963) interpreted his results to be

reflective of the effects of anticipation on time judgements. He

reasoned that, because the removal of the electrodes, in his

experiment, made the neutral and shock conditions more distinct

than they possibly had been in the other study (Falk & Bindra,

1954), his subjects probably did not anticipate shock during the

no-shock interval as much as did the other subjects.

Hare (1963) also cites the results of the study by Filer and

Meals (1949), previously referred to, as being supportive of the

hypothesis that changes in time estimations can be produced by

a condition of waiting for some motivationally important event.

This is an embellishment of the interpretation offered by Filer

and Meals (1949), who merely suggested motivation as the

probable cause. Hare (1963) considered anticipation or expec-

tancy as synonymous to a condition of waiting. He also felt his

hypothesis provided a more credible explanation than the hypothe-

sis which holds stress to be the salient factor in time judgements.
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Shiff and Thayer (1968) attempted to clarify questions relating

to the roles of stress and anticipation in time judgements. Their

experimental design consisted of six groups subjected to two con-

ditions defined as anticipating and experiencing, both conditions

taking place under three separate stimulus conditions defined as

pleasant, unpleasant, and neutral. Implicit in the experimental

design was the supposition that subjects who actually experienced

a stimulus condition could not be anticipating it at the same time.

The anticipating groups did not experience the stimulus, or odor,

throughout the time interval which they were later to estimate,

but were placed in a situation wherein they were led to expect one

of three odors to occur. The results tend to confirm Hare's

(1963) hypothesis that it is the process of anticipation rather

than stress as such which influences time perception. Shiff and

Thayer (1968) were able to conclude this since no significant

difference in the estimations of the stress situation and the

neutral situation was found, whereas a significant difference was

reported between the estimations of the anticipating and experi-

encing groups in the direction of overestimation by the former.

But perhaps the question relating to the respective roles

which anticipation and stress may play in time judgement is, after

all, a moot one. Nomikos, Opton, Averill, and Lazrus (1968)
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concluded that stress was produced largely by anticipation. They con-

cluded that higher levels of stress resulted from the anticipation of

stress-producing circumstances than from directly experiencing

these events. More evidence of physiological stress was found during

the anticipation period of the suspense version of a film showing an

accident than was produced by the viewing of the accident scene itself.

Hence, there is perhaps some danger in assuming that psychological

stress and the process of anticipation are entirely separate aspects

of psychological experience in all situations.

Statement of the Problem

The role of anticipation in time perception has been suggested.

There appears to be a tendency on the part of subjects to over-

estimate intervals of time in situations where anticipation is a

factor (Hare, 1963). Also this appears to be the case in situations

where subjects were led to expect some stimulus event to occur

(Shiff & Thayer, 1968). These conditions are analgous in the

sense that they seemingly produce a waiting situation wherein

time, as recorded on a clock or other time-keeping device, appears

to drag.

This suggests a possible role for time-keeping devices in

the perception of time apart from their usual role of reporting the

passage of time. There is a possibility that our dependency on
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clocks, watches,and other time-keeping contrivances goes beyond

the convenience of knowing what time it is. Clocks, of course, provide

us with a ready knowledge of our temporal relationship to the world

about us. We are perhaps less likely to be apprehensive about the

passage of time if we can experience it in this way. Also, we may

be less likely to find ourselves in a position of waiting for something

we expect to occur if we can gain the assurance of knowing when it

is going to occur.

Therefore, it was hypothesized that the presence of a clock

throughout an interval of time may create an experiencing situation

in the sense that one's temporal proximity to a given point in time

is continuously defined. In this limited sense, then, one can be

said to be experiencing the passage of time as opposed to anticipating

it. That the process of experiencing may differ from the process

of anticipation is reckoned to be true by definition, at least, ex-

periencing being oriented to the present, and anticipation, to some

future experience.

It was reasoned that, to the extent that the individual is

reminded of his present, temporal relationship to a predesignated

point in time, the less likely he is to experience anticipation in

connection with the future :arrival of that point in time.
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In order to facilitate examination of the notion that time-

keeping devices can alter time perception in a way apart from their

usual role of telling time, the following hypothesis was proposed:

Time-keeping devices tend to influence our perception of

time in waiting situations. The probable direction of this influence

is in the direction of underestimation.

A waiting situation, in this context, is defined as a situation

in which the individual is led to anticipate the occurence of some

event relevant to that situation. It was felt that this definition is

descriptive of the experimental design of several previously cited

studies (Falk & Bindra, 1954; Filer & Meals, 1949; Hare, 1963;

Langer et al., 1961; Shiff & Thayer, 1968).

Since subjects in this experiment were informed that their

clock may not have been accurate, it was reckoned that the fact

that the clock reported the correct time at the end of the interval

would have little direct bearing on their time judgements. But

since they were not so informed until after they experienced the

entire duration of the time interval, it was reasoned that changes

in time perception may be attributed to the effect of the clock on

their perception of time during that period.
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Method

Subjects. The subjects consisted of 42 students enrolled in

freshman psychology courses at North Texas State University.

Seventeen male and twenty-five female students participated.

Apparatus. An ordinary, mechanical clock was used in this

experiment, acting as an independent variable. Subjects were

seated by a table upon which the clock rested. Also, a stop watch

was used by the experimenter in order to assess the time interval.

Procedure. The independent variables, in this experiment,

consisted of situation defined as anticipating and experiencing in a

manner analogous to the definitions offered by Shiff and Thayer

(1968). The anticipating situation is operationally defined as a

situation in which the individual does not have access to a clock

throughout an interval of time which he has been led to expect

will be terminated at some predesignated point. The experiencing

situation is defined as a situation in which the individual has

access to a clock throughout a time interval which he, likewise,

has been led to expect will be terminated at some point in time.

Subjects were not informed of the purpose of the experiment

beforehand. Watches and other time-keeping devices were removed

from their person before the experiment began. Also, other acces-

sories such as books, pencils, notebooks, etc. were removed,
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This study consisted of two experimental groups, designated

as the Clock Group and the No-Clock Group. The Clock Group had

access to a clock throughout an interval of time the duration of

which both groups were later asked to estimate. The No-Clock

Group did not have access to a clock during this time.

At the beginning of the experiment, subjects in both groups

were seated in a chair inside a cubicle. They were given the

following written instructions:

The experiment in which you are participating is a study

in a basic form form of day-to-day experience. The experimenter

requests that you do not leave the cubicle. Do not be too concerned

if he is absent for a while, as he will return in precisely fifteen

minutes, whereupon the experiment will be concluded.

The subjects were then left alone in the cubicle. The time

interval of fifteen minutes, during which the experimenter was

absent from the cubicle, was assessed by means of a stop watch.

At the conclusion of the time interval, subjects in the No-Clock

Group were presented with the following:

You were previously informed that the experimenter would

return to the cubicle after being absent for precisely fifteen minutes,

but this may not have been true. The actual time interval elapsed

between the teim the experimenter left the cubicle and the time he
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returned may, in fact, have been more time, less time or, of course,

actually the same time as the predesignated fifteen minutes. It is up

to you to decide. Please estimate, then, to the best of your ability,

what you believe the actual time elapsed to have been (to the nearest

minute).

Subjects in the Clock Group received precisely the same in-

structions with the additional instruction that:

The clock on the table may have been tampered with so as to

be inaccurate, even grossly inaccurate.

After they had read these instructions, subjects recorded

their estimations on a slip of paper handed to them as they received

the above instructions.

Results

In order to test the hypothesis that time-keeping devices

alter our perception of time in waiting situations in the direction of

underestimation, a t ratio was computed. The level of significance

required was . 05. The results of the estimates, in minutes, are

presented in Table I.

The t ratio was not significant. Hence, the Clock Group

showed no significant tendency to underestimate the time interval

relative to the No-Clock Group,as predicted.
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TABLE I

MEANS AND STANDARD DEVIATIONS OF THE CLOCK GROUP
AND OF THE NO-CLOCK GROUP

Groups Means S. D. t P

Clock
Group 12.95 2.76.5772 N.S.

No-Clock
Group 12.38 3.45

The results did indicate, however, a tendency on the part of

subjects to produce time judgements in the direction of underestimation

relative to the time interval of fifteen minutes, as indicated in Table II.

TABLE II

MEAN DIFFERENCES OF THE MEAN TIME AND THE
ACTUAL TIME

Groups Mean Diff. t P

Clock
Group 2.05 3.32 .01

No-Clock 2.62 3.40 .01
Group

As shown, the tendency was significant (P < .01) for both groups.

Discussion

The results obtained in this experiment were non-supportive

of the prediction that the Clock Group would produce shorter time
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judgements than the No-Clock Group. This prediction was based

on the hypothesis that a situation in which time is defined by the

presence of a clock would tend to produce shorter judgements than

a situation in which, it was felt, a process of anticipation would

more likely be the salient factor in time judgements.

A partial explanation for the apparent direction of the results

may lie in the tendency of subjects in both groups to underestimate

the actual time interval of fifteen minutes. This finding is consistent

with the observations of Woodrow (1934), who reported a tendency on

the part of subjects to overestimate short intervals of time and to

underestimate long intervals, long intervals being classified as any-

thing over the so-called indifference zone of six tenths of a second.

However, it would appear to be inconsistent with the findings of

Postman (1944), which have been interpreted by Wallace and Rabin

(1960) to reveal a tendency on the part of subjects to overestimate,

using the verbal estimation method, time intervals of seven minutes.

This observable tendency to underestimate the time intervals

may have combined with a possible "prop effect" produced by the

presence of the clock. Subjects may have been inclined to "believe

in" the accuracy of the clock in spite of the fact that they had no sure

way of knowing whether or not it reported time correctly. This

"effect" may have caused the subjects to render estimations closer
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to the actual time interval of fifteen minutes, thereby offsetting some-

what possible tendencies which they may have had to underestimate

the interval relative to subjects in the No-Clock Group.

Other parameters bearing on the apparent uniformity of the

results may have been present to influence the subjects' perception

of time. The appointments of the subjects were arranged so that

they arrived at intervals of twenty minutes. This factor, had the

subjects been aware of it, would have automatically established an

outer limit of twenty minutes to the time interval which they were

asked to estimate. Another factor may have existed in the form of

bells which rang periodically throughout the building in which the

experiment was conducted. It is possible that subjects may have

been influenced by these time-keeping devices, so muchaa part of

their day-to-day experience.

Also, it is possible that students, as a group may be more

aware of the passing of time than subjects obtained from other popu-

lations. This factor may also account for the apparent homogeneity

of the results.

Yet another possible explanation for the lack of significance

of the results may be found in the experimental design itself. As

was previously pointed out, an attempt was made to design this

experiment so that a subject's perception of time would be influenced
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in a suspenseful setting. But a suspenseful setting, although descrip-

tive of the design of previously cited experiments (Falk & Bindra,

1954; Filer & Meals, 1949; Hare, 1963; Langer et al., 1961; Shiff &

Thayer, 1968) has not been clarified in a general way. It was origi-

nally felt that the format of this experiment could be classified as

suspenseful in that it seemingly provided the subject with the aware-

ness that some related event would occur at a future point in time.

But as the precise nature of this event was undefined, perhaps this

assumption was in error. If it is important that the anticipated event

be motivationally relevant, as was suggested by Hare (1963), whose

subjects were aware that they would receive an electric shock, then

the lack of awareness of subjects in this experiment may have had

a bearing on the outcome.

On the other hand, subjects in the Clock Group may have been

placed in a situation which actually tended to produce a higher level

of expectancy than that which was experienced by subjects in the

No-Clock Group. The presence of the clock, by reminding the sub-

jects of the passing of time, may, by its very presence, have served

to produce a greater awareness of duration. This factor in itself may

have produced a slight tendency to overestimate the intervals, rela-

tively speaking, in a way suggested by Fraisse (1963),who stated
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that "when time becomes a conscious reality, it appears too long

[pg. 203]."
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