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Intreduction

The proposed study was glven impetus by two specific
problems in the area of time perceptions The first 1ls a
perticularly interesting phenomenon noted by Williem James
as far back as 1890 in the Principles of Psychology:

In general a time filled wlth varied and
interesting experlences seems short in passing,

but long as we look back. On the other hand, a

tract of time empty of experliences seems long in

passing but in retrospect short (James; 1890.'

p. 624),

The flrst problem which shall be focused upon in the pro=-
posed study is the attempt to galn a better understanding
of the paradox raised in the above statement. Thls paradox
involves the question of why there should be the reversal
of temporal Jjudgments of an interval from the passing
experlience to the retrospective experience.

The second problem to be investligated is one ralsed
again in the statement made by James. That question is the
one concerning filled and unfilled time. The literature on
the problem of filled and unfilled time stretches back for
a considerable period in the history of time perception
research. James himself originally meant by "empty" or
unfilled time an intervel that contained no physical eventse
However, he rectified thls position by stating that we mark
off empty Intervals by a natural physiological and mental

rhythe which denotes events of change. This was; "The
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condition on which our perception of time's flow depends”
(1890, p. 620)e James?! position in this area seems to have
created some confusion for investigators that succeeded hilm.
The findings on this question are by no means consistent.
Some of the results appear to support James'! contention
that filled time while passing i1s percelved as being longer
than it really is.. On the other hand according to Gilliland
et al (1946) others have obtﬁined the directly obposite re=
sultses The authors suggest that one explanation of these
discrepancles is the fact that it iz difficult to determine
whether an interval is filled or empty. For example, on one
hand an interval may be filled with & large amount of visual,
auditory or other type of external stimulus change, but
these may have little attentlon value for_tpe individual.
On the other hand, the time interval may be relatively quiet
in regard to external stimuli and still be richly filled .
wlth mental content by the subject himself (Gilliland et al
1946},

Early experimental work on filled vs unfilled intervals
has been discussed in a monograph by Triplett (1931}, In a
summary of the findings she concludes that filled and un-
fllled intervals by themselves did not account for the dif=-
ferences in interval reproduction. 8She further speculated
that the variations that occurred may have been the result
of individual differences in the subjects in terms of the
criterla used to estimate duration and from differences in

the attitude toward the experimental task itself.
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Some more recent studies, such as that of Helm (1937)
involved the investigation of the effects of attention. He
fouhd that attention focus was an ilmportant variable in
determininé the estimation of temporal intervals. Harton
(1938, 1938a, 1939) discovered that activitles of varying
difficulty influenced time perception. In the most recent
review of time perception studies, Wallace and Rabin (1960)
concluded that the issue of filled vs uﬁfilled time still
remains unsettled. Their view of the situatlion was scmewhat
similar to the Gilliland et al position. Although the bulk
of the evidence showed little significant results in time
estimaﬁion under the two conditions this may be due to the
Tact that the distinction between filled and unfilled time
is more in the mind of the E rather than in the experience
of the 8 (Wallace and Rabin, 1960).

A gecond factor mey account for the failure of studies
investigating the effects of filled and unfilled intervals
on the perception of time to show consistent findings. That
1s, the necessity to dilfferentiate between the gubjective
retrospective estimgtion of interval duration and the expe-
rience of time flow proper. This important distinction bew
comes apparent in examining the original statemént by James.
In that statement he used the words "short in passing" and
"long in passing" in reforring to one kind of temporal
experiences The other words employed in the same statement
were "in retrospect” and "as we look back", These two sets
of terms imply two different kinds of temporzl experiencese.

The first 1s the experience of time's flow or passage which
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may be seen as moving along et a speciflc rate. The other
is the act of retrospectively estimating the duration of
time whiech was marked by & begimning end an end. These
two experiences then, may be influenced by different
variables inside and outside of the subjl)ect. In regard to
these variables a particular model of temporal experience 1s
proposed a8 a possible explanatory mechanism.r This model
employs a motion or spatial anslogue in attempting to con-
ceptualize the subjective aspect of time perception.
Model

A person who observes hils movement 1n a tralin or car
over a particular route will note thet the vehicle he is in
is moving at some rate of speeds This rate will usually be
Judged by the speed at which the surrounding countryside is
moving past hils window (trees, telephone poles; houses etes)s
If after some ground has been covered, another person would
ask the observer how far he had travelled, the observer
would probably guess the distance travelled by resorting to
the memory he had of the rate at which the landscape had been
passing his windowe. If it had been moving by his window.
rapldly he would probably guess at a distance covered that
would be greater than the distance he would have estimasted
if the landscape had been passing his window at a much
slower rates In other words the estimatte of distance
travelled would be in part determined by the observerts rer-
ception of how rapidly he had been traveling along the parti-
cular routes The faster he felt he was moving the longer he

would Judge the distance travelled to have besn.
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Applying this same reasoning to the temporal sltua-
tion, the person who perceives time to be flowlng by at a
rapid rate will in retrospect, when asked, estimate how long
the particular interval was by scanning hls memory for the
various events that occurred during that intervale. If he
Judges t@e rate of the occurrence of those events to have
been high he will estimate the duration to have been longer
than a person who judged the rate of event occurrence to
have been low.

With the proposition of this conception of temporal ex=-
perience in mind the next questlon dezls with the variables
which determine the perception of the rapid or slow rate of
time passage. Two main theoretical positions offer posslble
explanations for the experience of differential rates of time
flows The first one James himself alluded to 1n his discus-
sion of rapid or slow passage of time (1890, p. 620, 624)
and might be called axn attentlonal hypothesis. The same type
of explanation has been mentioned by Gilliland et gl (1946)

T An thelr review of the afea of time perception. They speak
of it in connection with the entire probiem of filled and
unfilled time. These authors pointed out that Af certain
stimull have no "attention value" for the subject, the inter-
val will be unfilled for the subject while seeming to be
filled when .viewed by the experimenter. Also Fralsse (1963)
argued for an attentional explanation of the differential
rates of time flow, stating that the perception of duration

was a functlon of our attitude, the most important element

of which seemed to be the attention paid to percelived time.
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The greater attention the longer the interval seems.
(Fraisse, 1963, P. 147). Presumably then the discusslon
by James of time "filled with varled and interesting ex-
perlences" refers to events which are attention commanding
and thus lead to less attention being paid to the flow of
time, which in turn leads to the experience of a rapld flow.

A second explanatory hypothesis was offered by
Rosenzwelg and Koht (1933)e. In their study of the effects
of need tension on time perception these investigators pro-
posed that a kind of wishful thinking situatien developed
in subjects who were in a'state of high need tenslon.
This may be interpreted as referring to any situation which
generates some kind of unpleasant affect or emotlonal state
wilthin the subjects whereby they would 1like to have the ten-
| sion they are experiencing terminated as qulckly as possible.
EEis desire to have the sltuatlieon over wlth csused the indl=
viduals! subjective time mechanisms to speed up, they desired
to have tTime flow more quickly in order to have the unpleasant
experlience ended. The acceleration of thelr internal time
mechanisms caused the subjects to percelve objlectlve time as
flowlng by more slowly or dragging. In other words the flow
of objectlve time remains constent which the subjects?
"internal clocks! have speeded up in response to their desires
to have the unpleasant experlence end, thus by comparison ob-
Jectlve time 1s seen as dragging.

The notlion of internal clocks was introduced at the same

time that Hosgnzweig and Koht (1933) proposed their views on
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time perception and need tension. An articulate exponent of
this view was the physiologlist Hoagland (1933). In this
paper he outlined his concept of an internal blologilcal
clock. Later (1943) he further elaborated the mechanlsms
that underlay the Ainternal time clock. Hoagland based much
of his theory on the concept that internal chemlcal processes
occur at & specific rate under normal conditions. If these
conditions were altered In some ways, as in the case of an
abnormal rise of body temperature, these processes would be
speeded up accordingly. This acceleration would cause a con-
comittant speed up of subjective tlme flow. By comparison
then, objectlve time whose rate of flow remains constant
would be perceived as passing rather slowly or in other words
dragging. To document thls theory Hoegland cited studies with
subjects having high fevers who tended to overestimate the
objective duration. Hoagland!s view of the internal clock
was besed solely on a blological conceptlon. It nevertheless
set the tone for a consideration of a subjectlve time sense,
which can be sgpeeded up or slowed down, thus affecting a
personts perception of objective physical time flow.
Situational Variables

In recent years reports on the role of varlous internal
Tactors in the determination of temporal experience have in-
creased markedly. Many of these studles were stimulated by
the findlngs of Rosenzweig and Koht (1933) and were attempts
to either support, challenge, or further elaborate their
findings concerning time estimation and need tension. How~-

ever, as in the case of filled and unfilled time the findings
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of these studies can hardly be considered consistent. The
work of Filer and Meals (1949) showed some support for the
basic position of Hosenzwelg and Koht (1933)s Their re-~
sults pointed to the fact that motlvation at varlous levels
affected Ilnterval estimatlons of subjects, concludigg that
an attractivéméoal affects the psychological distance to
the goal." In other words when Sg are motivated to have
time pass in order to reach a goal, time passes more slowly
(as indicated by over-estimation of intervals).

Another study (Burton, 1943) reported no consistent or
significant results with respect to overestimation of time
under conditions of monotony. Again the motivation of the
Sg wes presumed to be to have time pass quickly. However,

a study by Hindle (1951) studied the relation between mono-
tony and overestimation. It tended to confirm the Filer and
Meals (1949) findings showing a positive relationship be-
tween monotony and overestimetion of intervals.

Another study which supported the need tenslon views of
Rosenzweig and Koht (1933) was that of Falk and Bindra (1954).
This investigation employed the preduction method to measure
the subjects time estimations (Bindra and Wasberg, 1956).
Here the experimental group received a shock at the end of
some trials in producing a 15 second time interval; the control
group did not. These authors concluded that overestimations
of shock intervals were a result of anxiety (stress) produced
by the expectation of the shocks In a more recent study
Sattler (1965) found that under stress conditlons {waiting

to see the grade of an examination) Ss under greater stress
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subjectively viewed a five minute interval as being shorter
than the Ss who already knew thelr examination grades. This
research differed from most of the other studies in the area
in that the subjects were not asked to estimate an objectlve
length of time but rather to indicate (by choosing one of
several time scales minutes, hours, days etcs) which best
represented the time unit they desired at the moment. The
author attributed the cholces of the Ss under the stress
condition to the fact that they would like to have had time
pass quickly In order to see the examination grades.,

On the other hand, along with the above mentioned
study by Burten (1943) there have heen some current re-
searches that have not supported the need tension conceptu-
alilzatlon. Two such studles were those performed by Meade
(1959, 1960). In both of these studies the investigator
dealt with the relstlionship of need tension or motivational
level and the rate of progress towards a goal to the 1nterva1
estimates of subjectss His findings showed that need tension
alone was not responsible for the variance of time interval
estimates ﬁade by hls subjlectss He cleimed that 1t was the
percelived rate of progress through a particular task that
influenced the time estimates and that perceived rate was
independent of need tension.

There i1s not consistent suppert for the need tension
hypothesls for differential experience of time perceptien.
A good part of the problem rests wilth the failure to use sone
standard or reference in measuring the subjective experience

of time's flow. Essentlally Wallace and Rabin (1960) argue
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similarly, saying that the variabllity in experimental
design and terminology have made it quite difficult if not
impossible to compare various findings and to draw definite
conclusion. DMNMost crucial in thls regard is the fact that
all the studies cilted thus far having to do with need ten-
sion or motivational factors falled to employ a measure of
time flow or passage, but rather employed either verbal esti-
mates or production of interval techniques (Bindra and Wasberg,
1956}, These approaches have a particularly serious draw-
back which was noted by Gilliland et sl (1946), much before
many of these studies were performed. In walting or boredonm
(situations in which the motivation to have time pass quickly
is presumed) time 1s ezperlienced as rassing slewly, but the
estimator may make 2 correction. Thils is, he may know that
the time could not be as long as he subjectively felt it was,
and make a correction or overcorrectlon for this cccurrence
Gilliland et al, 1946). If this kind of situation occurs,
the results from one study to another may vary widely, de-
pending upon whether the subjects have corrected, overcor=-
rected or glven true subjeoctive estimates of the interval
length. Thls problem relates back to the earlier dilscussion
of the Jameslan paradox and the question of the experience
of the rapid or slow passage of time vs the retrospective
estimation of an interval?s duration.

In cases where the immediate experience of time is in
question, 1t i3 more appropriate in terms of the original

statement by James to employ & technique which aims at
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obtaining the impression of the subjective experience of
timel!s flow or passage, and not the interval duration.
This would both avolid the difficultles pointed out by
Gilliland et al (1946) as well as conform more closely to
the spirlt of James' original observation. Interval estil~
mation would be the appropriate measure in the sltuation
of true retrospective experience of the time interval.

Of course the problem of what is, and what is not retro-
spectlve can easlly arise in any future study. However,
1f the procedure of operatlionally defining the meaning of

retrospective is done, comparison of studles which opera-

——

tionally define retrospect ih exactly the same fashlon
will be possible. Replication could be accomplished more

readily and comparlson of Tresults mede more meaningful. -

Personality Variables

Along with the interest in varlables of a situational
or translent nature (i.e. immediate motivational, affective
or tension factorsg) there has also been an increased inci~
dence of research in the area of personality varilables
and thelr effect on temporal experience. BRapaport (1950)
stated that "time experiencing appears to be itself a
phenomenon dependent upon affective life." He further pro-
posed a relationship between temporal experience and tempera-
ments Such a connection may be demonstrated in the differ-
ences among people in thelr readiness to act upon some ides
or impulse, or in other words, the tendency of some people

to delay, postpone, to take more time.,
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The notion of the relationship between the ablility to
delay and temporal Judgment ﬁas picked up and further investi-
gated b;méingé; and his associates {1956). Sg who showed
poorer impulse control tended to overestimate the length of
specific time intervals. The ability to delay was also shown
to be related to the Ss tendency to engage 1n fantasy activity.
A relation between lmpulse contrel and estimation of tlime was
also demonstrated by Slegman (1962). This study on anxiety,
impulse control and time estimetion, again showed that Ss
with inability to delay impulses tended to overestimate the
particular time durations employed in the experiment.

Another area of personallty research and time experience
was initiated by the team of Knapp and Garbutt (1958). This
research attempted to de@gpstrate a relallonship between
characteristic ways of descrlibling time and the degree of
need achievement measured by the TAT (MeClelland et al, 1953) .
To accomplish this the authors constructed 25 time metaphors
(statements designed to express the persont?!s general experi-
ence of time flow). The Ss were required to raenk the phrases
in order of their appropriateness in describing time. The
results showed that these metaphors generally fell into three
distinct clusters (arrived at by factor analysis)e. One W;;
the Dynamic-~Hesty group, the other a Naturaslistic-Passgive
cluster and the third was the Humanistic cluster. It was
clearly shown that Ss with high_geed achievement tended to
choose the Dynamlc-Hasty cluster as the most appropriate
imagery for describing time flow.
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In a later study by Grossmen et al (1960) on the im-
portance of time and 1ts subjective speed, it was found -
that people who underestimated the specific interval to
tine prefeﬁéd swift images in describing the pamsage of
times In ﬁheir gtudy they employed the Knapp and Garbutt
time Metaphor Scale (1958) to obtain the measure or pre-
fered imagery. Continuing along the same line Kurz (1963)
attempted to find a relationshlp between time imagery and
the Rorschach human movement response., Xurzts findings led
to the conclusion that Sg who report more M in the Rorschach
records prefer to conceptualize time in slow or static terms,
whereag those who report seeing little human movement prefer
to conceptualize time in swift, dynamic terms. These re-
search étudies indicate that personality factors are in fact
related to an individualls experience of time. More important,
however, 13 the posslble comparison that may be drawn between
this tendency to conceptualize time in one fashion or another
and Hoagland!s (1933, 1943) position on an internal biologilcal
clock. Hoagland's internal clock was based only on a physio-
logical conceptlon, the above evidence appears to support a
view of an internal clock that may be concelved of in a more
clearly psychological manner. If individuals develop a
characteristic way of concelving time's flow, then it seesms
reasonable that 1In any given situation time will be seen to
be pessing slowly or rapldly depending upon a comparison with
the usual speed of the person's own internal psychological
clocks If one's view of time flow is usually in slow or

gstatic terms; then by comparison time!s objective flow will
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be experlenced to be generally rapld in raste. If on the
other hend 2 person usually conceives of time in swift,
dynamic terms then the reverse should be the case. The
speed-up or slow-down of one's characteristic way of con-
ceiving time (a psychological internal clock) may occur as
a result of an increase or decrease in need tension or in
other words the existence of greater or lesser motivation
for time to pass quickly. In any given situation, therefore,
an individual!s experience of time flow may be determined
by his characterlistlic way of concelving time plus the amount
of need tenslon present at the particular moment. Under
normal conditions (moderate amount of tension) a personts
characteristic way of concelving timets flow will remain
dominant, and he will perceilve time's passage according to
the comparisén between this cheracterlstic manner and the
objective flows Thus 1f he normelly concelves of time in
static images then objective time will be seen te flow rela-
tively rapldly. However if conditions are such that his need
to have time flow rapidly is increased, time will be perceived
as flowlng more slowlye In other words ilmmediate situational
factors may overrlde the characteristic style at least under
extreme need tenslon producing conditions.
Fantasy's Effect on Temporal Experience

Returning to the original question of filled and unfilled
time intervals, the problem as concelved by James (1890) and
later by Gillilend et al (19465 concerned the daiffieculty in
determining what was a filled or an unfilled interval., Both
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G1lliland et gl ¢1946) and Wallace and Rabin (1960) raised
the issue of whether or not the filled quality or unfilled
guality of a;& éiven interval was in the conception of the
experimenter rather than being in the experience of the
subjecte In this regard 1t was speciflcally noted by Gllli-
land and his associates that intervals seen by the E as empty
might in reality bpe filled by the internal productions of the
Sse This ralses the gquestion of what the actual role of in-
ternal fantasy actlvity or daydreaming ls in determining
—perticulary, the retrospective judgments of temporal duration.
The theoretical conslderations that seem most pertinent to
this problem of fantasy's role in determining temporal judg-
ment are the statements of Gilllland et g2l (1946) and Woodrow
(1951). Along with James (1890) they argue for a memory pro-
cess In dilscussing retrospective judément of time intervals.
According to Gilliland et a1l (1946) the retrospect estimation
of time depends uﬁon the memory of events occurring within
any interval. If the interval is filled with many events it
will seem long in recall. If it is relatively uneventful it
wlll be recalled as short. Similerly Woodrow (1951) expresged
a positlon much in the manner of James (1890), stating that
in general, a time period filled by pleasant, interesting,
well motlvated activities seems shorter in passing than one
spent simply in walting but in retrospect however, the rela-
tions may be reversed,
A direct relationship between fantasy activity and temp-

oral experilence has yet to be demonstrated, although one
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study indicated that a close relationship between this in-
ternal activity (stimulation) and the judgment of temporal
duration may exist, (Kurz et al, 1965). Correlating
Rorschach responses with specilfic estimations of time in-
tervals, the findings indicated that Ss who had a greater
amount of M in their records tended to estimate the objective
interval to be less than 8s who had lower amounts of M and
more C in their records (actually both groups overestimated
the objective interval.) This was especially so with the
longer 12 minute interval. It has been noted by others

that the incidence of M may be an Indicator or rich internal
fantasy life or a disposition towards thoughtfulness (Singer,
1960 and Barron, 1955).

The interpretation thét was made by Kurz and hls assoc-
iates (1965) involved the conclusion that high M subjects
have greater lmpulse control and therefore less need for
time to pass. Thls presumably accounts for their lower over-
all estimates of the interval as compared to the low M
subjects. However another approach may be taken in explain-
ing fantasy!s effect on temporal judgment. If the estimation
of the time interveal is performed in retrospect, that is at
some time well after the terminatlon of the specific interval
in questlon, then a reversal of the Kurz et al (1965) findings
may be the result. According to Singer et gl (1956) high
Rorschach M indicated rich imner life (high fantasy activity)e.
Then 1t may be assumed that during any given situation the
high M person will f£ill an interval more than the low M per-

sons In other words the fantasy activity itself may be seen
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as filling stimulation, and as such would give rise to

longer interval estimations in retrospect much in the man-
ner which James indicated. It 1s proposed that fantasy acti-
vity can be treated as events which are the equivalent of
external stimulstions. This would relate directly to the
problem as stated by James (1890) and reiterated by Gilliland
et al (1946) and Wallace and Rabin (1960). The demonstration
that differential amounts of internal activity (fantasy) in-
fluence the retrospective judgments of a particular time in—
terval may resolve some of the inconsistencies surrounding
the results of research on filled and unfllled time,

It 1s hypotheslzed that fantasy events influence retro-
spective temporal judgments in the following manner. In a
situation where individuals are engaged in a task which re-
sults in minimal attention demands (i.e. signal detection),
the individualts experience of the degree to which the time
period 1is filled will be related to or a function of the
amount of internal activity which is occurring, along with
the stimulation provided by the task itself. Therefore,
those people who engage 1ln greater smounts of fantasy acti-
vity should experience the interval as being more "fillegh®
as compared to those who engage in less internal stimulation.
In making retrospective judgments of the time interval the
high fantasy Ss should have a greater amount of events to
recall as having occurred during that specific period and

thus estimate it as.being longer than 88 who were low in

Tantasy.
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In sddition the differentisl amounts of fantasy among
subjects could also account for the paradox implicit in the
James statement concerning the reversal to time Judgments
made in passing and in retrospect. Earller the need to make
a firm distinctlion between the experience of time flow or
rate of passage and the retrospective estimation of any dura-
tion was emphaslzed. In this regard then fantasy actlvity
may effect an individual's perception of the speed of flow or
passage as well as his retrospective Jjudgment of the dursation.
If a person is engeged in a great amount of fantasy activity
then he will not have hls attention focused on the passage of
time per se. The ilmportance of the attentlon factor in temp-
oral experlence has been noted by Helm (1937), Gilliland et
al (1946) and Fraisse (1963)s They stated that greater atten-
tlon pald to the passage of time led teo increased perception
of its rate of flow {intervals seemed longer). Thus, if the
person's attention is focused on the internal stimulation he
is providing for himself then he will not be aware of timels
flow and is likely to percelve its passage to be relatively
rapid. On the other hand if an individual is not preocccupled
ﬁith internal stimulation he 1s more likely to be aware of
timefs flow and thus percelve its passﬁgé to be relatlively
slow. However, when the same two individuals are asked to
retrospectively estimate the same duration the high fantasy
verson will have more events to recall (his attention now
being called to those past events) and thus he will estimate
the interval to have been relatively longe. The low fantasy

berson will have fewer events to recall as having occurred
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during the interval and thus will make é shorter estimation
of its duration. This proposed explanation would account

for the Jamesian paradox. If the need ftension hypothesis is
envoked as the explanation for the differential experilence of
time flow fantasy activity stlll mey play a role. It has al-
ready been mentloned that several authors explain experlenced
differential rates of time flow on the basis of impulse con-
trol (Kurz, 1965, Singer et zl, 1956 and Rapaport, 1950).
Essentially thelr point is that if a person has less need to
have time pass quickly then the perceived rate of flow should
be relatively iapid. If one's need is to have time flow
rapidly then by comparison objectlve time is seen as flowing
glowlye. It has been found by several investigators, among
them Singer et al (1956) that high M people have greater able
lity to delay gratification and thus have greater lmpulse con-
trol. If we go along with the conclusion that high M people
usually have greater fantasy life then it may be that fantasy
actlvity 1tself is an ald to reducing any immediate amount of
need tension or unpleasant affect which would have created =z
degire for time to flow rapidly. Thus, in any given situation
which mlght result 1ﬁ the 1ndividualls desire to have time
pass quickly fantasy activity could reduce this degire and
cause the person's pefception of the speed of passage to be
relatively rapid. If the individual cannot or does not engage
in a large amount of fantasy activity the need to have time
pass may not be reguced and thus lead to a perception of slow

rate of passage. Retrospectively the same explenation, as
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outlined previously will hold and result ln the reversal
aé depicted in the statement of James. That is, the more
filled the intervel is (greater fantasy) the longer the dura-
tion will be judged to be.

The following set of hypotheses were formulated from
the above introductlon.

I The rated passage of time will vary with the
immediate experience of affect. Subjects who experience the
task situatlon as relatively less unpleasant wlll percelve
the timg during the signal detection task to have passed rela=-
tively rapidly. Conversely, the subjects who experience the
task as relatively unpleasant will percelve the task period
to have passed relatively slowly (dragéed)n

II High fantasy subjects (more task irrelevant
imagery) will be more likely to report less unpleasant affect
in the signal detectlon task situation than will low fantasy
subjects (low task lrrelevant imagery).

III The retrospective estimation of time duration
(measured in minutes) will vary with the amount of cognitive
activity reported. The low fantasy subjects (less task irre-
levant imagery) will glve relatively shorter retrospect esti-
mations of the signel detection task duration. High fantasy
subjects (more task irrelevant imagery) will give longer retro-
spect estimations of the signal detection task period.

IV Subjects who rate the signal detection task as
having passed slowly will in retrospect estimate the 1nterva1.
. to have been shorter than the subjects who rated the signal

detectlion task to have passed rapidly.
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METHOD
Sub jects

The Ss were volunteers selected from among students in
various courses in psychqlogy. the majority belng from under-
graduate introductory classes. They were chosen on the basis
of theilr responses on the Imaginal Processes Inventory (Singer
and Antrobus, 1966}. The questionnaires were handed out during
classes and returned at later class meetings. Thirty Ss
falling in the upper quartile and thirty in the lower quartile
in terms of predisposition towards fantasy activity were se-
lected to take part in the laboratory procedure of the experi-
ment. The Ss ranged 1n ages from 18 to 22 years with a total
of 32 males and 28 females.

Materials

Fantasy Measurement: Imaginal Process Inventory (Singer and
Antrobus, 1966). The instrument covers a wide range of day-
dreams and fantasy themes. It is designed to determine the
frequency of such actlvity on an average dally baslis. The
items used in scoring for high and low predisposition to
fantasy included all of Part I and items 31, 32, 133, 35, 36,
37, 39, 40, 41, 42, 44, 45, 48, 49, and 51 of Part II.

Signal Detection Apparatus: This equipment included tape re-~
corder, earphone headset, recordings of the tories to be discri-
minated plus the interruption points and instructions. Aléo
included were two response keys plus the recording devices
designed to pick up and record the Ss signal detection res=-
ponses, and thelr reports of task irrelevant imagery (Antrobus,
Coleman and Singer, 1967)}.

Time Flow Measurement: This included a semantic differential
scale including four sets of metaphors, graphic scale in be-

tween. The metaphors were designed to reflect an expression
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of time Tlow using a variety of motion analogles. Further
equipment included a dlsc with a series of dots spaced equi-
distantly, masking disc with a two inch by one inch frame cut
in it; one hundred and fifteen volt electric motor, plus
variac control device; 8 mm motion plcture projector plus
film of man walking. The Man Walking Film was taken at five
different speeds: 8, 12, 24, 32, and 64 frames per second.
Affect, Personality Measures: The scales used were the multiple
rating scales for the measurement of affective states (Plutchik,
1966), an instrument sensitive to immediate change in affective
experience, Added to the standard scale was a time dimension
designed to determine the amount of time the particular emo-
tion was experlenced. A further addition to this scale was
lthe inclusion of two items in semantic differential form tap-
ping the global experience of the Ss on the dimensions of
Pleagant-unpleasant. The personslity variable was measured
by the Time Metaphor Scale (Knapp and Garbutt, 1958). This
measure employs a series of metaphors which must be ranked by
the Ss as being more or less représentative of characteristic
ways of concelving time.
Objective Time Measures: A timer and standard stop watche.
Procedure

The Ss were chosen by the use of the Imaginal Processes
Inventory. The following introduction and instructions were
employed:

Thls 1s & research project dealing with
Tantasy and daydreaming. I am interested in the
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frequency and scope of daydreaming or fentasy

activity, I would very much llike your coopera-

tions Please fill out thls questionnaire at

home and return it during the next class

meeting. Be as honest as possible in making

your responses.

Thls is the first half of the research;
some of you will be selected to be involved in

the second half. That part of the_research is

a laboratory procedure and willl take no more than

an hour of your time. Anonymlty will be main-

talned, since after the selectlon has been

completed code numbers will be assligned.

The Ss were asked to report to the laboratory. Upon
entering the lab they were told that they were to take part
in an experiment concerning the relationship of signal detec-
tion to deydreaming activity. They were placed in a sound
attenuated, light free cublcle to minimize external cues
other than the auditory signals., The instructions they re-
celved are as follows:

Listen carefully to the 1nstructions you

are about to recelve. You will be presented

with a series of tones of different pitch.

These tones will be presented in a random

order so you will not be able to determine

which are coming next. Look at the box in

front of you. Thg black telegraph key on the

left corresponds to the low tone, the key on
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the right corresponds to the high tone. If

you hear a high tone I want you te push the

key on the right. If you hear a low tone I

want you to press the key on the left. If

you hear a combination of these tones I want

you to press the keys simultaneously. In

order for your presses to count-you must

press the key or keys before the next tone

comes on each time. Do not hold the keys

downs simply press it down and let it up

again as gquickly as you can fof each time,

Instead of tapping the key we suggest that

you rest your fingers lightly on the key and

then glve the particular key an extras press

or pushs This will eliminate any extra noises

every time you tap a key and will make it

easler for you %o hear the tones. The hissing

sound you hear in the background 1s supposed to

be there. It's purpose ls to mask any unwanted

sounds and to cushion the sound of tones them-

selvess I wlll now glve you some practice at

detecting tones. Eemember the left hand key is

for the low tones and the right hand key is for

the high tones. Here are some practice trials.
Listen carefully to some further in-

structionse. Every so often the tones will stop

and you will hear the masking hiss pulsating,
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that 1s going off and on instead of in a
steady stream. This is the signal to indlcate
whether you have had any task irrelevant
thoughts during the immediately preceding
trial. The definition of a task irrelevant
thought is any thought or image occurring
during the immediately preceding trial which
has as a referent soms perceptual event

that 414 not ococur during that trial.
Thoughts, such as a recent conversation, er-
rands to be run in the future, or what the

- experlimenter is dolng In the next room are
all examples of a tagk irrelevant thought.
Any thoughts about the accuracy of your per-~
formance should be consldered task relevant
only if they refer to your performance within
that trial, but they should be consildered task
irrelevant if they refer to your performance
on a previous trlal or over the task in
general, Now I am going to'give you e test
to see that you understand the definition of
tagk relevant and taék 1rrelevant thoughtse.

I will read you a series of questions and you
will tell me verbally whether the thought 1is
task relevant or ilrrelevant.

1. I thought about a girl/boy I
had been seeing.
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I thought about the uses for

this experiment.

3o

I thought about whether I had

differentiated the previous tones 1in thils

trial correctly.

L,
beforehand.

Se

I thought about the experiment

I thought about how badly I

had done on the trlal preceding thils one.

6
friend about
e
8e

I thought ebout talking to a
the experinent.
I thought about the Instructions.

T thought about how I missed the

previous tone.

e

I thought about how I just

‘pressed the wrong key.

10.

I thought that I felt hungry.

If the thought ls relevant which way

will you throw the yes/no swiltch?

If the thought 1s irrelevant which

way will you throw the yes/no switch?

. The experiment has now begun.

- Slgnal presentatlons, interuptions, scoring and re-

cording of detection reports of extraneous thoughts were all

automated. Trials were 15 seconds in length. The S8 received

trials consisting of 15 tones presented at a rate of one per

seconde The total time of the signal detection task was 17.5
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minutes.s Before entering the experimental cubicle the Sg
were asked to surrender their watches.
Time Flow Measurement: Immediately after the S5 finished the
signel detection task, they were asked to indicate how fast
time seemed to pass during the experimental situation. This
was accomplished by the use of a seven point continuum in a
semantic differential form. The Ss were instructed to choose
a point between the four sets of words that best represgented
thelr experience of the flow of time during the signal detec-
tion situatlon. Instructions were as follows:
Duiing any glven situation time seems

to pass at some relative rate for us, that is,

elther relatively quickly, relatively slowly or

somewhere in betweene I would like you to indi-~

cate how time seemed to pass for you during the

experimental task situation. Select a point some=-

where on the graph line between each of the four

gsets of words presented, which best approximates

your experlience of time!s passage while you were

engaged in the signal detection task. Make

your choice by placing a check mark at the point

you choose. Please use the extreme ends of the

scales when 1t is appropriste.
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Example of Scale
Time:

crawled along flew by

seemed like =

fast moving stream a qulet pool

moved at = the speed of

snallls pace a rabblt

hardly seemed

whizzed by to move

Affect Measures: Followlng the concluslion of the time flow
meesurement thé Ss were adminlistered the Multiple Bating
Scales for Affective States (Plutchik, 1966). This was ad-
ministered in order to get a measure of thelr affective res-
ponse to the experimental condition. The applicatlon of this
scale followed the procedure outlined by Plutchik (1966) with
two additions however. That i1s, there was an incluslon of a
time dimenslon within the standard scale, in order to deter-
mine how long the particular emotion was felt during the ex-
perimental task. Thils gave a densiiy measure of the emotions,
D= F(I, T),

Examplell How much.of the time during the experimental situa-

tion did you feel these emotions?

about
1 half L
rarely 2 of most of almost all
or never some the time the time the time

0 - 20% 20 - 40% 40 - 60% 60 ~ 80% 80 - 100%
In other words the Sg were réquested to indicate how long

they were feeling a particuler emotlion as well as how intensely
they felt it. |
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The other addition to the Plutchik scale was the pre=-
sentation of an item in semantic differential form« This was
almed at gaining a measure of their overall feeling about the
experimental task situation instead of getting at the specifilc
emotions involved.

Examplet Rate, according to the scale presented below, your
overall feellng concerning the experimental task. Please be
25 honest as you cane.

3 2 1 0 1 2 3
unpleasant ' pleasant

After the affecltlve measures were taken the Ss were glven
the Knepp and Garbutt Time Metaphor Scale (1958). This was
administered in order to gain a plicture of the Ss character-
1stlec manner of experiencing time. This was necessary in order
to cover the possibllity that mére statlic personality factors
also play a2 role in determining a personts experience of time

flowe The instructilons for the scale are as follows:
Time 1s an aspect of our experience of
which we are all in some degree and in different
ways aware. Below are listed 25 phrases which
might be employed by a poet or a writer to symbol-
1ze hls sense of time. I should like you to read
through this list of phrases and then indicate
before each how appropriate you think this phrase
1s in evoking for you a sitisfying image of time.,
First select the five phrases that seen

to you most appropriate and before each place the

number*1t.,
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Then plck out the next five most

appropriate phrases and before them place the

number "2"., Continue this process until you

have placed the number "5" before the flve

least appropriate phrases in your opinlon.

Please remember this refers to your general

sense of time not to the experlience during

the signal detection task.

Immedlately following the completion of the Time
Metaphor Scale the Ss were asked to make judgments on two
further time passage measures. This was an attempt to de-
velop an alternate nonverbal measure of time flows Thils in-
volved the use of two visual analogues of time's rate of
passseges The first was the use of a noving picture of a man
walkings. The Sg were asked to choose the speed of hlis walking
which' represented their experlence of timel!s passage during
the signal detectlon task. The second visual approach in-
volved the use of moving dots through a frame. The movement
of the dots was controlled by a variable speed device. The
speeds rTanged along a continuum from very slow to very fast.
The Ss were asked to adjust the speed of the dott!s passage
through the frame, to approximate thelr experience of timets
flow during the experlmental task situation. This was divided

into five increments of speed 1 = 5.%

# The aim of thils procedure was to investigate the possibility
of galning some degree of convergence of these three approaches
to measuring the subjective experience of time passages. A reg=-
sonable convergence would suggest that the flow of time may be
conceilved of as a construct that transcends the straight fore
ward verbal rating. However, the test of the hypotheses pPre-
sented will be based upon the Ss verbal rating of time flow,
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The final part of the procedure involved the interview
of the Ss regarding thelr fantasy actlvity. This was accom-
plished after they had completed thelr cholces of speed of
time passage on the nonverbal sceless This interview in-
volved the following questions:

(1) What wes the nature of your task-lrrelevant
thoughts during the signal detectlon task? Were they plea-
sant or unpleasant? Choose one or the other.

(2) Did your thoughts remasin on one topic or did
they vary in their theme?

(3) What was pleasant or unpleasant about the whole
situation? |

At a point exactly 30 minutes after the termlnation of
the signal detectlon task, the Ss were asked to estimate as
precisely as possible how long (in seconds, minutes, etc.)
the experimental situation actually was (the signal detection
task‘only). This 30 minute gap served as an operational
definition of retrospect for the purposes of this particular

study.

Instructions for obtalning the retrospect estimates of

the duration are as follows:
" I would 1like you to estimate as precisely as
possible, the length of time that you were engaged
in the performence of the experimental task, that
is, while you were in the soundproof room. The
Interval between the words "The experiment has
begun" and the words "The experiment is over!, not

including the instructional period. Again, make

sure you are as accurate and precise as possible.
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Diagram of Procedure

Operation

10 1
min

175 2
min

3

i

5

6

30 7
min

8

9

10

Taped instructions

10 min

Beginning of Signal Detection Task

17e5 min

Bating of tTime passage

Ratings of Emotions experienced

Rating of task on the unpleasant to
pleasant scale

Filling out Time Metaphor Scale

Judgments of time passage on Man Walking
measure

Judgments of time passsge on Moving Dots
measure

Interview concerning type of Fantasy
experienced. Conversations concerning
ease or difficulty in using scales - what
they expected the experience to be, etca
Retrospective estimation of Signal Detection

task period.

Total time of Experiment - Approximately 60 minutes.



RESULTS

The results of the study are presented in three
sections. The first deals with the four hypotheses. The
second section concerns the post hoc analyses that were
performed. The final sectlion 1s devoted to the reliabllity

and valldity of the time passage measures,

HYPOTHESES

Affect and Time Passege

' In order to test the hypothesis that rapld passage of
time would be related to a pleasant experience during the
signal detection task and slow passage of time would be as-~
soclated with an unpleasant experience; correlations between
each of the density scores of the emotions in the Plutchik
Scale (1966) and the ratings on the overall verbal time
passage measure {hereafter referred to as the VTP measure)
were calculated. The density score for each affect was de-
rived by multiplying the number chosen by the S on the inten-
sity scale by the number he chose on the percentage of time
Telt scale. This procedure was employed in order to increase
the sensitivity of the measure to periodic fluctuations of
affects Pearson product-moment rfs were then computed between
these density scores and the rating of time passages The VTP
ratting was obtalned by averaging the ratings of each of the
three verbal analogues which made up the overall time passage
scalees None of the correlations attained significance at the
+05 level (see Table 1). They range in absolute values from

a low of .10 to a high of .24. However, the correlation {.40)
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between the Sg ratings on the VIP measure and tThelr ratings
of their overall feeling about the task on the seven point
semantic differential scale of unpleasant to pleasant was
significant at the 01 levele On the basis of this finding
hypothesis I was confirmed.
Affect and Fantesy

The second hypotheses stated that high amounts of
fantasy activity (task irrelevant imagery) would be re-
lated to more pleasant experlience during the signal detec-
tion task while low amounts of fantasy would be accompanied
by an unpleasant experlence during signal detection. This
hypothesls was tested by computing the correlations between
the density scores of the emotions in the Plutchik scele and
the reports of task lrrelevant imagery made by the Sg. The
amount of fantasy for each 8 was obtalned by counting the
number of times they indlcated a yes response during the
entire 17.5 minute signal detection perlod. This score was
then correlated with their density scores for each emotion
of the Plutchik scales This procedure yielded no signifi-
cant correlations (see Table 1). The correlation (»13)
between the amount of fantasy and the rating of overall
feeling aebout the task on the unpleasant to pleasant scale
also did not ettaln significance (pD.05)s These results
d1d not confirm hypothesis II,. |



- 35 -

TABLE 1

Correlatlons* of Each Emotlons Density
Score with the Rating of Time Passage
on the VTP Measure and the Number of
Task Irrelevant Images Reported
(Fantasy) N=60

Emotions vTP Agzgg;g;f
Joyful 21 «19
Fearful -2l5 12
Agreeable 2k o 21
Angry ' «20 -o1h
Expectant 24 22
Disgusted -s19 +08
Sad e 10 [} 10
Surprised . 22 17
" Overall feeling
about the task o O ¥ W13

(Unpleasant to
Pleasant Scale)

% r of 25 needed for significance at .05
level
" P& 0l

Fantasy and Retrospective Time Estimates

In order to test the hypothesis that high fantasy Ss

- would give longer retrospective time estimates than low
fantasy Ss a £t test was performed between the mean time
estimate of the high fantasy group and the mean estimate

of the low fantasy group. The original design of the study
called for the selectlion of Ss by means of the Imaginal
Processes Inventory. The upper and lower guartiles of the
whole distribution of Sg responding to the gquestionnaire.
were chosen in order to maximize the difference in pre-
disposition to engage in fantasy activity. However, when

».7

the means of the fantasy scores of the two pre~selected
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groups was tested for significance a £t of 1.03 was ob=-
tained. This was not significant (p?.05)s As a result of
the fallure of the two pre-selected groups to show a signi-
ficant difference in the amount of actual fantasy reported
during the signal detectlon task, it was declded to perform
a medlan split of the obtalined distribution of reported |
Tantasy (task irrelevant imegery). High and low fantasy
groups Wefe established on this basis. The mean time estil-
mate for the high fantasy group was 13.70 minutes

(SeDe = 6+95)e The mean estimate for the low fantasy group
was 15.70 minutes {S«De = 4.82)s A t test of the difference
between means yilelded a non-significant t value of .60,
The retrospective time estinates were obtalned 30 minutes
after the terminétion of the 17.5 minute signal‘detection
tasks. As a result of the non-significant t value obtained ~

the third hypotheslis was not confirmed.

Iime Passage and Betrospective Time Estimation

Hypothesis IV stated that4§§ rating the passage of
time as rapid would alsoc tend to give longer estimates of
the Aintervalls duration while S8 rating time's passage as
slow would tend to give shorter estimates of the intervalls
lengths The correlation coefficient between the Ss ratings

of time passage on the VIP measure and their retrospective

. time estimates was +36, significant at the .01 level. This

relationship is contrary to the fourth hypothesis.
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POST HOC ANALYSES

Fantesy, Affect snd Retrospective Time Kstimates

In order to investigate further éome possible rela-
tionships between time estimations and affect not suggested
by the hypotheses, several other correlations were calcu-
lateds The correlation between the Ss! ratings of their
overall feellng about fhe task on the unpleasant to pleasant
scale and the retrospective time estimates was =.60, signi-
ficant at the 01 level. The blserial correlation between
feellng about the task and the judgment of fantasy to be
Pleasant or unpleasant was 35, p<«0l. These Judgments were
made in a dichotomized fashion, the cholce being elther
pleagant or unpleesant fantasy. The qorrelatlon coefficlient
obtalned between the amount of fantasy (task irrelevant
imegery) reported and the rated passage of time on the VTP
measure was 31, (p<a05)e

Using the additional data provided by the dichotomized
judgments of the Ss fantasy to be either pleasant or unpleasant
a more extenslve analysis of the relatlonshilp of retrospective
time estimates to the amount of fantasy reported and the kind
of fantasy reported was performed. To zsccomplish this a 2 x 2
analysis of varlance was employed. The four groupe were de-
rived by divliding the high and low fantasy groups into two
sub-groups of pleasant and unpleasant types of fantasy. As
such, the four groups are classifled as pleasant high fantasy,
unpleasant high fantasy, pleasant low fantasy and unpleasant

low fantasys An F ratio of 28.45 was obtailned for the main
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effect of the kind of fantasy, (p<.001). This indicates
that a significant difference between the means of the
pleasant fantasy and the unpleasant fantasy groups exlsts.
The means for these two groups are 11.88 minutes and }8072
minutes respectively. F ratlios for the other main effect
(amount of fantasy) and the interaction between the two

maln effects were not significant (pd.0l) (see Table 2).

TABLE 2

2 X 2 Analysis of Variance of Four Groups

of Retrospective Time Estimates (Pleasant
High Fantasy, Unpleasant High Fantasy,
Pleasant Low Fantasy, Unpleasant Low Fantasy)

— wamlap r——
—— —

Mean —
Source of Variation SS defe Square F
A Amount of Fantasy 97.00 1 97.00 1433
B Kind of Fantasy 640470 1 640,70  2B.hs5 *
AXB 10.47 1 10.47 L6
Within groups 1279437 56 22,84
Total 2027 54 59
* pes001 Total N = 60

An additlonal analysls of retrospective time estima-
tions was performéd by establishing high and low fantasy
groups on the basis of the Ss responses to the Imaglnal
Processes Inventory. Those Ss classified as the high fantasy
group gave responses to selected items that averaged 4.3 or
ahove on a five point scale. Those classified as low gave
responses that averaged 1.7 or less on the same selected
itemse The mean time estimation for the high fantasy group
was 14,16 minutes (S.D. = 5,85), The low fantasy group had

a mean time estimate of 16472 minutes (S.De = %4,96). The t
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test of the difference between means that was performed
yielded a value of .72, this was not significant (p>.05).

4 biserial correlation was computed between the Ss
scores oﬁ the Imaginal Processes Inventory and their
ratings of time passage. This procedure produced an r
of +19 which was non-signiflcant at the 05 level.
Sex Differences

In order to determine whether or not there were any
dlfferences between male énd female sublects 1n regard to
retrospective time estlimations, mean estimates for each of
these groups were calculateds The males had a mean estimate
of 13.73 minutes (S«Do = 6+25) and the females showed a mean
time estimation of 16.61 minutes (S«De = 5,58)s A L test of
the difference between means ylelded a value of .92 which |
was not significant (p>.05).
Accuracy of Performance

The accuracy of performance of the Ss was determined by
computing the overall percentage of acourate discriminations
for the entire sample (N = 60). The percentage of correct
detections for all subjects was 87.5%. The percentage of
error for the high fantasy Ss (task irrelevant images) was
16.4% and the percentage of error for the low fantasy subjects
was B.6%. After using a square root transformation to correct
for a skewness of the data a t of 1.78 was obtained, this was
not significant (p>.05). A further comparison of the per;
centage of error for high and low fantasy groups was prerformed

by testing for the significance of the difference between the
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e ror percentage of the high and low groups based upon the
responses to the Imaginal Processes Inventory. In thls
case the high fentasy group had an error percentage of 14.7%
and the low group a percentege of error that was 10.3%. A
squere root transformatlon was agaln performed and following
this a £t of 1.07 was computed. This value was also not
significent (p>«05).
Time Metaphors

As a part of the post hoc analysis the Knapp and
Garbutt Time Metaphor Scale (1958) was used in order to
cover the possibllity that more stable personality varlables
might effect the Ss judgments concerning time passage and/or
retrospective time estimates. Product-moment correlations
between the Sg ratings of tlime passage and the median
rankings on two clusters of the Time Metaphor Scale were
calculateds The value of r for the correlation between time
passage ratings and the median rankings on the Dynamic-Hasty
cluster was +21 (p»e05)s This cluster contained the meta-
phors: a dashing waterfall, a speeding train, a fast-moving
shuttle, a galloping horseman, a fleeing thief, a spaceship
in flight, a whirlegigs The correlation coefficient (=.16)
between the time passage ratings and the median rankings on
the Naturalistic-Passive cluster was not significant (p>«05).
The cluster conslisted of the following metaphors: a vast ex-
panse of sky, a qulet motinnless ocean, a road leading over
a hill, drifting clouds, wind driven sands, the Hoek of
Gibraltar, budding leaves. The correlations of the median
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rankings for the two clusters of metaphors with the retro-
spective time estimates of the Sg were .18 and -.l4. These
correlations were also not significantly different from
Zero (FEO5).

The correlation between the swift 1ﬁages and slow images
median rankings and the amount of fantasy reported by the Ss
durlng the signal detection task were 15 for and -=.17.

Both correlations falled to reach significance (p>.05) (see
Table 3).
TABLE 3
Correlations¥* of the Medlan Bankings of Two
Clusters on the Time Metaphor Scale wlth

Ratings of Time Passage, Retrospective Time
Estimates and Amount of Fantesy Reported

e e ———

Type of Correlation r

VIP ratings with 21
Dynamic~Hagty cluster

VTP ratings with -el6
Naturallstic-Passive cluster

Time Estimates with . «18
Dynamlc-Hasty cluster

Time Estimates with -oll
Naturalistic=Pagsive cluster

Fantasy reported with «15
Dynamic-Hasty cluster

Fantagsy reported with ~el?
Naturalistic-Passgsive cluster

¥ r of 425 needed for slgnificance at .03
level

Reliablility and Validity of the Time Passage Measure

Correlations were calculated between each of the four

verbal analogues of the VTP measu&e. the rt's between
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analogues 1, 3 and 4 were moderately highe. While the r's
obtained between analogue 2 and the three other analogues
were of a much lower value (see Table 4). Analogue 1 con-
sisted of the two poles crawled along _____ flew by, number
2 was the analogue a fast moving stresm _ __ a qulet pool,
number 3 consisted of the poles =2 snalll's pace _____ the
speed of & rabbit and finally the fourth analogue involved
ﬁhe poles whizzed by ____ hardly seemed to move. A4s & result
of the values of r obtained analogue 2 was dropped from the
computation of the time passage rating.

TABLE 4

Correlations of Each of the Four Verbal
Analogues of the VIP Measure wlth Each

Other
Analogue Relatlonshlps T
#1 crawled along flew by with
#2 seemed like a fast moving stream _____ a quiet 022
pool
#1 crawled along _____ flew by with
#3 moved at a snall's pace the speed of =a «75
rabblt
#1 crewled along flew by with
#4 whizzed by hardly seemed to move .82
#2 seemed like a fast moving stream a quiet pool
| with #3 moved at a snaills pace . the speed of 27
a rabblt
#2 seemed like a fast moving stream a quiet pool
with #4 whizzed by hardly seemed to move o1l
#3 moved at a snaill's pace the speed of a rabbit
with #4 whizzed by hardly seemed to move .77

An attempt at establishing construct validity of the

time passage measure was made by employing two other nonverbal
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meésures of time passage. The two nonverbal measures were
the ¥an Walking snalogue and the Moving Dots enalogues Both
of these measures involved the selection of a speed of movew
ment renging from 1 through 5 that best approximated the Ss
experience of time flow during the slgnal detection perilod.
The correlation coefficients between the VIP measure and the
two nonverbasl measures were of a moderately high value (.?1
end. «67) (see Table 5)« The value of r obtalned for the
correlation between the Man Walking analogue and the Moving
Dots analogue was high in value (.93).
TABLE 5
Correlations of VTP Measure wlth the Two
Nonverbal measures (Man Walking and Moving

Dots) plus the Correlation of the Two
Nonverbal Measures

Type of Helationshlp r
VIP With Man Walking 71
VTP With Moving Dots 0 67

Man Wslking With Moving Dots 93




T

DISCUSSION

Affect and the Passage of Time

The results of the study indicate that the Ss who
rated the task as being for the most part a pleasant ex=-
perience perceived time to flow at a relatively rapid rate.
This finding was in agreement wlth hypothesis I. The hypo~
thesls was tested by the use of both the global semantic
differential scale of unpleasant to pleasant and the atomlistlc
measure of affect. Hypothesis I was conflirmed by the global
ratings whille the ratings obtalned on the more specific af-
fects was not successfuls Correlatlons of time passage
ratings and the emotions of the Plutchik Secale (1966) were
all of a magnitude which did not indicate a relationship
other than that expected through chance (see Table 1). One
explanation for the inconsistency of the results produced by
the two scales may be in what DeSoto (1961) has called a pre-
dilection for single orderings. In his paper DeSoto cited
many exmpies for what he claimed was a general predilectlon
of human belngs to‘order events,; concepts, theories, etce. in
a single continuum or progression and a generallantipafhy to-
wards multiple orderings of wvarious factors in their environ-
ment. He went on to say that part of the predilection may
be rooted in the ease with which people can handle single
orderings compared wlth multiple ones. He further argued
that in certain situations people might be so..discontent with

multiple orderings that they seek to transform them into
single orderings,
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Turning then to the inconsistent findings produced by
the two scales employed to tap the subjects feelings about
the experimental task, the observation 1ls readily made that

these two scales represent a single and a multiple ordering.
Employlng DeSoto's reasoning then it may have been that the
—*%Eg found the particularized rating scale consisting of eight
emotions too difficult to use in that they do not readily
think in terms of such specific feelings. As such, the
ratings they made could have contained more error wvariance
than was produced when they rated thelr feeling about the
task on the simpler continuum of pleasant toc unpleasant.

The positive finding resulting from the use of the
single continuum pleasant teo unpleasant scale tends to sup-
port some of the previous notions about the relationship of
feeling to the perception of time. James (1890) hed claimed
that time filled with varied and interesting experiences was
percelved to flow by rapidly.. Whereas intervals devold of
Interesting and wvaried events would lead to a perception of
time's flow as being slows Other theorists (Rosenzweig and
Koht 1933) introduced motivation as a possible factor in the
experience of rapid or slow passage of time. If you "needed"
or "desired" objective time to flow by rapidly as would be
the case when you were in a situation you experienced to be
unpleasant, then by cémparison subjective time would be per-
celved to be passing rather slowly. If on the other hand
your experlence was of a pleasant nature the need for time
to pass by rapldly would not be present. In which case, the

opposite need might exlst, that is for time to flow by slowly
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so as to allow for the enjoyment of the experience as long
as posslible, under such conditions perception of time's flow
would be rapid by comparison with the felt need. The posl-
tive correlation of the Ss' ratings of time passage and
their ratingsrof their overall feellng about the task is con-
gruent with Hosenzwelg and Koht's pesitlon. . Presumably the
Ss who experienced the task as being pleasant overall dld
not feel the need for time to flow by rapldly and as such
rated 1ts passage as falrly rapid. On the other hand those
Sg who rated the task as unpleasant felt a stronger deslire
for time to flow by rapldly, the result being that they ex-
perienced its passage to be rather slows ILater in the dise
cussion the relationship of the Sg fantasy activity, both in
the areas of quantlty and guallity will be related to their
experience of time Tlow.
Fantasy and Affect

No significant relationship between the amount of fantasy
reported by the 88 and their rating of the task on the con-
Tinuum of unpleasant to pleasant was demonstrated. This
finding was consistent for both of the scales employed. The
data collected therefore did not confirm the hypothesis that
more pleasant experience would be assoclated with high amounts
of reported fantasy, while unpleasant experlence would be re-
lated to lower amounts of fantasy.

Analysls of further data relating to the general question
of fantasy's relationship te the report of Pleasant and un-

Pleasant feeling revealed some interesting findings. As a
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part of the general procedure of the study the Ss were lnter-
viewed concerning various parameters of the fantasy they ex-
perienced during the signal detectlon period. The first
gquestion they were asked was whether the fantasles they had
were for the most part pleasant or unpleasant. This question
was presented in a forced cholce form so that the subjects
coﬁld choose only one of the two categories. A_gmall but
significant relatlonship between the Ss ratings of thelr over-
2ll feeling about the task and the kind of fantasy they ex-
perienced (either pleasant or unpleasant) was found. The

lack of relationship between the amount of fantasy (task ir-
relevant imegery) and feeling about the task when considered
with the significant correlation between the kind of fentasy
and the overall feeling about the task suggest that hypothesis
II missed the marke The important factor in determining the
Ss Jjudgments as to the pleagsantness or unpleasesntness of the
experiment was the kind of fantasy they experienced rather
then the quantity they produced.

Of some further interest 1s the apparent relationship
between the Sg reports of unpleasant fantasy and thelr feelings
about how well they had done 1n~the signal detectlon task. It
Wwas observed that 15 of the 8s who judged their fantasy to be
of an unpleasant varlety complained that they were dissatis-
fied with thelr performance of the signal detectlon task.

Some stated that they had trouble with the buttons, others
sald that they felt they were making too many mistakes, etc.

Most important was the fact that many of their evaluations of
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poor performanbe were not corroborated by the data recorded,
{the number of correct and incorrect discriminations was
antomatically tabulated by the experimental apparatus)e. The
self-criticism was nine -out of fifteen times not congruent
with the objective facts. It appears then, that much of the
unpleasant fantaay that was reported was connected to self-
criticisms of a negative wvariety relatling to the performance
of the signal detection task itself. This finding suggests
that further research in the area of the effect of individualst
perception of the quglity of performance of a glven task on
thelr time judgments might prove a fruitful‘undertaking.

At this time 1t appears reasonable to bring in a dls-
cussion of the accuracy of performance of the signal detec-
tlon task by the subjects as a ﬁhole and the relationship of
quantity of fantasy produced to performance per se. The per-
centage of correct dlscriminetlions for the entire group was
87.5%; this figure is somewhat below that reported by
Antrobus et gl (1967). They found the percentege of correct
detections to be 95.9% in their study; however this difference
might be accounted for by the slight difference in the detec-
tilon task itself. In the present study the Ss were required
to dlscriminate three different kinds of tones (high, low and
a comblnation). In the Antrobus et 2l study the task was
somewhat easler, the Ss being required to make discriminations
between the two tones only, without the combination.

. The percentage of error for the high and low fantasy

(actual fantasy reported) groups did not show a difference
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was statistlcally significaﬁt. Here the differences on
inspection appeared to be falrly wide (16.4% high and 8.6%
1low) bﬁt‘fhe test of significance showed this to be an ap-
pearance only. A further comparison of error percentage
made on the basis of the responses of Ss on the Imaginel
Processes Inventory showed the difference between the high
and low groups to be somewhat smaller. Ss classified as
being predisposed towards higher amounts of fantasy demon-
strated an error percentage of 14.7% and those classifled
as low 1n predisposition to fantasy showed a 10.3 percentage
of error. Again the dlifference was found to be nonsignifi-
cant. The data relating to the high and low fantasy groups
(actual reported fantasy) is in line with the findings of
the Antrobus et al studys. In that study differences between
high and low fantasy Ss tended to approach slgnificance but
did not attaln it. It may be that although some Ss are dis-
tracted by thelr own internal productions and as such produce
more errors in discriminations there are enough individuals
who can elther carry on & kind of two track operation or can
switch back and forth rapidly enough to sllow them to fanta-
slze without too much loss of detection accuracy.

The rationale underlying the hypothesls that greater
amounts of reported fentasy would lead to a more pleasant
experience of the task was the following. It was proposed
that peoples when faced with a situation that was experlenced
by them as being relatively unpleasant would resort to some

means of reduclng the degree of unpleasantness they were
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beginning to feel. The logic was that those subjects who
were predisposed towards fantasy activity would resort to
this 1ﬁterna1 stimulation and as such reduce the degree of
unpleasant feeling that was belng generated by the situation
they were in- On the other hand subjects who did not readlly
engage in fantasy would be at a disadvantage in coping with
the unpleasant feelings and would thus report the overall ex-
perlence to have been more unpleasant than the high fantasy
subjects. However thls conceptualization of the effect of
high amounts of reported fantasy on the Judgment of the over-~
all task to be pleasant or unpleasant was not ﬁorn out by the
data. Apparently the assumption that under unpleasant condl-
tlons the fTantasy that would be produced would also be
generally of = pieasant variety was an incorrect one. The
earllier discussion of some of the content of the fantasy
demonstrates that on the contrary the fantasy themes them-
selves might have contributed further to the general experi-
ence of unpleasantness.
Pantasy and Retrospective Time Estimates

The third hypothesis was concerned with the effect of
high and low fantasy activity (amounts of task irrelevant
imagery reported) on retrospective estimations of the inter-
val's duration. A t test of the difference between the mean
time estimates of the high fantasy group and the mean of the
low fantasy group falled to attain sigﬁificance. The hypo-
thesis in question stated that the high fantasy subjects

should give longer retrospective interval estimations than
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the low fantasy subjects. It wlll be noted that the 4if-
ference that was demonstrated although not significant was
in the opposlite directlion to the one stated in hypothesis I1I.

What may be some of the explanatlions for the failure of
hypothesis III to be confirmed? To review, the thlrd hypo-
thesls was based upon the theories related to the question
of filled and unfilled time. James (1890, p. 624} argued
that in retrospect a time filled wlth varied and interesting
events would be percelved as long in duration, although in
passing 1t would be seen as flowlng by rather rapidly. The
other authors who theorized about the effect of filled and
unfilled time include Gillilend et al (1946). These writers
stated that the retrospective estimation of time depends upon
the memory of events occurring wlthin the interval. If the
intervai were fllled with many events it would be perceived
as long in recall. If it was relatively low in events it
would be recalled as short. On the basis of these theoretical
contentions it was hypothesized that Ss who had high smounts
of task irrelevant lmagery would estimate the task interval
as belng lohger than those Ss who produced iower amounts of
‘task irrelevant imagerys. The rationale was that all the Ss
wouid be engmged in the same task (signal detection) and as
such the difference of fllled or unfilled time would be pro-
duced by the differing amounts of internal stimulation
(fantasy activity).

Another analysis of the time passage ratings and the

retrospective interval estimations was performed using the
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original responses of the Ss on the Imaglnal Processes
Ihventory as a basls for establishing the high and low
fantasy groups. As in the case of the actual fantasy actl-
vity groups the means of the retrospective time estimates did
not differ significantly. The relationshlp between the Ss
responses to the questionnaire and thelr ratings of time
passage was in a positive directione In other words the
higher the predisposition towards fantasy the faster the
time was perceived to pass. However, this relationship also
failed to attain significance (T = «19, D>«05), s

A regson for the failure of hypothesis III to be con-
firmed is the problem of the definition of a retrospective
estimatione For the purposes of the present study retro-
spect was defined as being an estimation which was made
exactly 30 minutes after termination of the interval to be
Judged. Each S was asked to estlmate how long the period
of the signal detectlon task had been. Observations of some
of the verbalizations made by the subjects when making this
estimation suggest thalt the 30-minute period may not have
been long enough to establish the estimation as a retrospective
one. For example, verbalizations such as "I felt like it was"

or "To me it felt like I was in there" etecs. occurred in ap=

proximately half the cases. These verbalizations seem to
point to the fact that many of the Ss were still making thelr
Judgments on the basls of feeling or an emotlonal tone rather
than by cognitive factors such es the recall of events which

had occurred during the experimental task bericd. If the Ss
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were making their judgments more on the basis of their
feeling then this might explain the fact that the trend
demonstrated by the results was opposite to that predicted,
that 1s that the high fantasy group gave lower estimates of
the interval duration rather than longer estimates. This
would seem to indicate that the retrospective estimations
were simply another measure of time flow or passage and not
distinet from the rating of time_;assage that was made by
the subjects.

In the introduction to the present study a model was
proposed as one posslble means of conceptualizing the
process involved in time perception. Another such model has:
been suggested by Treisman (1963). In this model she has
postulated several components including a specific arocusal
center, a pacemaker, a counter, a comparator, a store, and
a verbal response selective mechanism. The function of two
components—wlthin her model seems most closely related to
the model proposed earlier in this papef. The pacemaker she
postulates produces a reguler sequence of pulses which travel
along a pathway at a constant rate. Facilitation of the
pacemaker by the speciflic arousal center may be affected by
features such as the subjects' expectations, attitudes, or
by the varlety or monotony of the stimulus input or task.
The variation of the rate of pulses produced by facilitation
or lack of faclillitation of the pacemaker by the speciric
arousal center could be likened to the rate at which a sub-

ject percelives stimulus changes in his surrounding environment.,
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Variations in temporal judgments according to Trelsman
are a function of the changes in the activity of the speci-
fic arousal center and 1ts effect on the pacemalter. In-
creased facilitation of the pacemaker results in shortening
of the interval (or overestimation), while decreased facili-
tation produces lengthening (or underestimation). If it is
assumed that fantasy activity 1s one factor that can effect
the specific arousal center by decreasing anxiety {(general
arousal} (Rowe, 1963), thus lowering the facilitation of
the pacemaker then the results obtalned might be explained
on the following basis. The tendency (although not signifi-
cant) for high fantasy Ss to give shorter estimates of the
overall duration was the result of the lower pulsé rate pro-
duced by the defacllitated pacemaker. Conversely the tendency
towards higher estimates by the low fantasy Ss was the result
of the facilitated pacemaker.

Another model of time perception has been suggested by
Cohen (1964). This model 1is also somewhat similar to the
one proposed in the present study. Cohen tends to link time
perception very closely to that of distance and speed of
motlion. For example, in one experiment he performed sub-
jects were blindfolded and told they were to be taken on a
trip during which a bell would ring. When the trlp was over,
they were asked to estimate its duration (time), distance
and speed before and after the sound of the bell. The main
outcome of these experiments was the demonstration of an

Interdependence of apparent duration, distance and speed
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such that if two parts of the trip took the same amount of
time, the part with the greater distance and speed seemed
to last longer to the subjects. This phenomenon he called
the kappa-movement effect.

The Reversal Paradox

At this point the discussion of hypothesis III con-
verges with the findings related to hypothesis IV, and thus
the data pertinent tc that hypothesis should be reviewed.
Hypothesis 1V dealt with the notion introduced in the state-
ment by James (1890) concerning the paradoxical reversal of
time perception experiences. James stated that in passing
g pericd filled with interesting and varied events wounld
seem short, while in retrospect the same interval would be
percelved as long. Hypothesls IV then predicted that those
S8 who rated thé passage of time as being rapid would in
retrospect estimate the- interval as being longer than those
Ss who rated the time's passage as being slow. The correla-
tion between the Ss ratings of time passage and their retro-
spective time estimabes was +36. This small but positive re-
lationship was opposlte to that hypothesized. 1In other words
irstead of the Ss reversing their retrospective time estimates
{ jJudging the interval to be long after having rated it to have
passed quickly) they remalned consistent. Those who rated
the time as having passed rapidly also tended to estimate
the interval's length as belng short. Thus, as was pointed
out earller the two measures do not appear to have been dis-
tinct from each other but rather were tapping much of the

same phenomenon. The fajilure of the predicted reversal to
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be demonstrated is very much connected with the opposlte
trend shown in the results related to hypothesis III. The
fact that the judgments of interval length may not have been
determined by factors supposed to be inherent in retrospective
estimations (recall of past events) could account for both
the findings related to hypothésis III and IV, At any rate
the data relatéd to these two hypothesis still leaves the
problem of retrospective vs lmmedlate perceptlion of time un~
regsolved. The question of, was 1t, or what is not a retrospec=-
tive judgment of a time znterval still seems a cruclal issue
that must be answered through further research.

However, aslide from the above explanation for the lack
of confirmation of~the third and fourth hypotheses there is
another lIlnterpretation which may be offered to explain the
data. The present research sought to clarify some of the prob-
lems that have surrounded the attempts to empirically support
or refute James' origlnal observation concerning fllled and
unfilled time and his assertion of the reversa; paradoXx. As
reported in the review by Gillilland et gl (1946) there has
been much conflicting evidence surrounding the effect of filled
and unfilled time on the perception of interval duration. Some
studies have supported James?! view while others have not. The
data of the present study do not support the position of
James heving to dc wilth the reversal phenomenon, In essence
the tfend demonstrated by the results related to hypothesis
IITI (see Table 3) are in agreement with the results reported
by Kurz in his 1965 study. Xurz showed that Ss with higher

emounts of M in thelr Rorschach records gave significantly
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shorter interval estimates than those Ss with low amounts of
M and more € in thelr protoceols. If we accept that higher
amounts of M indicate a greater tendency towards engaging 1in
fantasy activity (Singer, 1960 and Barron, 1955}, then the
results of the present study might lend some support to his
findings since higher fantasy people tended to give slightly
lower interval estimates than low fantasy Ss (although the
difference was not significant).

Drawing on the experlence resulting from the performance
of this study, it seems plausible that a design constructed
so as to enable the determination of the precise péint at
which subjects judgments of time begln to reverse themselves
could be of great help in settling the problem of retrospect.
By choosing a serles of intervals after the termination of =
speclific time perliod and having subjects first rate the speed
of time passage and then at these varlous points also have
them give interval estimates 1t might be possible to find a
more exact peint where the estimates begin to negatively cor-
relate with the time passage ratings. In this regard much
longer retrospective durations {(say weeks or months) might
be employed by having the subjects called in at a later date
or contacted by phone and then asked for their interval esti-
mation. This point might then offer a more precise definition
of retrospective. This type of design might yield more con-
clusive data regarding the difference between the immediate
perception of time's passage or flow and the so-called retro-

spective estimation of the interval duration.
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Although the data did not support hypothesis III a
further post hoc analysis ylelded some interesting results.
A2 x 2 analysis of varlance of four groups of retrospective
time estlmates corresponding to high pleasant fantasy, low
pleasant fantasy, high unpleasant fantasy and low unpleasant
fantasy ylelded =a significant F ratio. The significant F
was indicative of a difference between the unpleasant and
pleagant fantasy groups averaged over the levels of amount
of fahtasy. These findings indicated that as was the case
in the second hypotheslis, the most lmportant factor in pro-
ducing differential retrospective time estimates was the
¥ind of fantasy reported by the subjects and not the gquantity
they produced. The shortest cecstimates of the signal detection
Interval were given by those subjects who Judged their fantasy
to be of a pleasant nature, the longest by those who had
judged theirs to bé of an unpleasant varlety. This finding
tends to support some of the earlier work done in the area
of need tension and as such remains conslstent with the data
reported relating to hypothesis I. As mentioned earlier the
need tension hypothesis of Rosenzwelg and Koht (1933) sug-
gests that when people are in s state which causes them to
wish for time to flow rapidly by comparison the objective
time appears slow, and when they are in a state which causes
them to desire time to pass slowly, in comparison it is per-
ceived to pass repidly.

Another of the post hoc analyses tended to support the

need tension hypothesis. The correlation between the subjects!
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time estimations and thelir ratings of overall feeling about
the task on the unpleasant to pleasant scale was =-.60. This
negative relationship indicates that the more pleasant the
subjects experienced the task to be the more likely they were
to glve shorter interval estimations. This finding also is
consistent with that which would be expected by the principles
expressed Iin the need tension hypothesis.

Turning back to the question of fantasy activity itself,
can 1t be sald that the amount of fantasy reported had no
relationship to the time perception experience? Although
some of the data show no significant relationship between
amount of fantasy reported and the Interval estimations
another analysls performed shows that the discounting of the
quantity of fantasy produced as a factor in time perception
would not be a proper conclusion. A product-moment correla-
tion between the amount of fantasy reported and the subjects!
ratings of tlime passage showéd a value of .31, this was slg-
nificent at the .05 level. This relationship indicates that
those subjects who reported higher amounts of fantasy acti-
vity tended to rate the passage of time during the signal de-
tection task as belng relatively rapld.

Related to the above findings is an unpublished study
performed by Moore and reported by Singer (1966). In this
experiment hungry Ss were assigned three different types of
activity. Onegroup was instructed to engage in fantasy
pantomime irrelevant to hunger, another group was told to

engage 1n fantasy eating and the third set of Ss was given
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non-fantasy tasks relevant and irrelevant to the hunger
drive. Both sets of fantasy subjects experienced time as
passing more rapidly than did the non-fantasy subjects.
Singer concluded that the opportunity to engage 1ln some
fantasy which was dlverting seemed to rellieve the stress
gso that time did not appear to drag during wailting. A
further study that demonstrates fantasy's ablillty to
relieve stress or tension wes one by howe (1963). This
research indicated that subjects who were sllowed to en-
gage In fantasy showed less elevatiqn in heart rate while
walting for an electric shock than subjects who were per-
forming a digit repetition task. Although no time esti-
mations were taken the expected results would be that those
Ss showing lower heart rate elevations as a result of en-
gaging in fantasy activity would have percelved time to
have passed more rapldly than the diglt repetition Ss.
Although a definite causal statement cannot be made
concerning_}he direct effect of greater or lesser amounts
of fantasy on the perception of time flow, some speculation
as to the possible cause and effect relationship might be in
order. In the introduction to the present research it was
reported that some authors working in the area of time per-
ception have offered what might be called an attentional
hypothesis for the explanation of differential judgments
of time among people., James (1850) was one of those and
hils position was that when a person is engaged in some acti-

vity which commands attention he is likely to percelve the
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time involved to have passed rapidly. Gilliland et al
(1946) also spoke of stimuli as having or hot having
hattention value", They stated that if stimuli have low
attention value then the interval will be unfllled for the
person and as such his perception of time will be of a
rather slow passage. Fraisse {1963) also spoke of an at-
tention type of hypothesls for the explanation of differ~
ential experlences of time flow. He pointed out that the
more attentlion that was paid to the passage of time per se,
the slower time seemed to pass. According to Fralsse'ls
reasoning therefore, if a person is engaged in some acti-
vity which keeps him from paying attention to tlime's pass-
age, his experience willl be of a falrly rapid flow.

In the present study, those with higher amounts of
reported fantasy presumably had less chance to pay.atten~
tion to time's passage and as such thelr perception of 1lts
flow was rapid in comparison to the Ss who reported lesser
amounts of fantasy. Those low fantasy Ss had more oppor-
tunity to be aware of the flow of time itself and as a re-
sult percelived it to be passing slowly. The above could
explaein the small but significant relationship demonstrated
between the amount of fantasy the subjects reported and
thelr ratings of time'!'s passsage.

Sex Differences in Retrospective Time Estimates

Another post hoc analysis of the data was performed

in regard to the question of whether or not the sex of the

subject influenced the estimation of interval duration.
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Although the mean time estimate for males was lower than
that for the females the difference was not found to be
statistlcally significant. 1In both cases the mean time
estimates (16.61 minutes for females and 13.73 minutes for
males) were under-estimations of the actual interval
length (17.5 minutes). The data therefore suggest the
conclusion that sex was not a major factor in determining
differential retrospectlive Jjudgments of the time interval.

Time Metaphors

In the present study, data that was collected by the
use of the Time Metaphor Scale (Knapp and Garbutt, 1958)
was not found to be significantly related to the Ss judg-
ments of interval duration or to thelr ratings of time
passage (see Table 3). Correlations between ratings on
the Time Metaphor Scale and the amount of fantasy reported
also falled to attaln slignificance. This finding runs some-
what contrary to the results obtained by Kurz (1963). 1In
his study Kurz showed that subjects with more M in their
Rorschach records tended to prefer the Naturalistic-Passive
type metaphors in conceptualizing time. His reasconing as
to the basls of the relationship involved the notion of
delay of gratification, presumably the Ss with more M
possaessed a‘grgater impulse control and as a result their
need to have time pass quickly was not great and thus re-
sulted in thelr preference for slow, static images in
conceptualizing time. If we accept the contention of

some authors (Singer, 1960, Barron, 1955) that high M
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is an indicator of a predlsposition towards a rich fantasy
life or towards thoughtfulness then 1 1s reasonable to
expect that fantasy activity reported during the experi-
ment might also relate to preferences for the Naturalistic-
Passive cluster in time metaphors. However, the data
collected does not demonstrate this and the conclusion
must be drawn that fantasy actlvity measured in the manner
employed in the present study shows no relationship with
imagery preference 1n conceptuallizing time.

The use of the Time Metaphor Scale in the present re-
search represented an attempt to investigate the manner in
which personality variables may also contribute to the dif-
ferentlal experlence of time perception. It was suggested
that some sort of combinatlon of both situational variables
and personality variables might be the factors producing
differing time perceptlion judgments. However, in the
light of the findings related to the Time Metaphor Scale
1t must be stated that in thls study at least the person-
allty variables tapped by t..e scale showed no relationship
to actual Judgments of time perception. However, anecdotal
evidence {i.e. pleasant vs unpleasant fantasy content) tends
to point to the fact that self concept and its effect on
fantasy content might be related to time perception judgments.
{(see pages 47 and 48).

Reliebility and Validity of the Time Pagsage Measure

The time passage scale used to measure the subjects!

experience of time's flow was constructed by the use of four
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verbal analogues that were attempts to portray the flow of
time in ways most commonly used in every day language. The
complete scale consisted'offour sets of words, indicating

the extreme ends of a continuum from very slow to very fast.

The four sub-scales were, time: #1 crawled along flew
by, #2 seemed like a fast moving stream a quiet pool,
#3 moved at a snail's pace the speed of a rabblt, and

#4 whizzed by _____ hardly seemed to move. There were seven
points between each of the poles and the subjects were asked
to check a point on each of the sub-scales that best repre-
sented thelr experlence of time's flow during the signal
detectlion task. In Table 4, the correlations of each sub-
scale with every other sub-scsle are presented. Analogues

#1 (crawled - flew) #3(snail - rabbit) and #4 (whizzed -
hardly moved) showed fairly high correlations with each
other. On the other hand analogue #2 (stream - pdol) had
the lowest correlations with all of the other three analogues.
As a result of this finding, analogue #2 was dropped from the
computation of the time passage rating. This statistical
finding was congruent with comments made by the subjects
during -the various analogues of the time passage measure.
After the subjects had completed rating their éxperience of
time's flow the experimenter asked them how easy they found
the scale to use, Thirty-six of the subjects replied that
they had 1ittle diffilculty in using the scale, however com-
plaints that did come forth were usually directed at ana-~

logue #2., Other comments by subjects indicated that many
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of them used analogue #2 to express a feeling about the
time period which appeared to be related to its turbulence
or tranquility and not necessarily to 1ts speed of flow.
These observations together with the statistical findings
suggest that analogue #2 was not measuring the same ype of
phenomenon as analogues #1, #3, and #4 and as such its re-
moval from the analyslis was justified.

Validation of the VTP measure took the form of the con-
current employment of two other time passage measures. These
two measures were nonverbal, one consisted of a motion pic-
‘ture of a man walking which was shot at five different speeds.
The second nonverbal measure was an apparatus consisting of
Elack dots which moved through a frame, again at five differ-
ent speeds. In each case the subjects were asked to choose
the speed that best represented their experience of time's
passage while they were engaged in the signal detection task.
Correlations were calculated between the VTP measure and each
of the nonverbal measures. Both nonverbal measures corre-
lated falrly highly with the VTP measure (.71 VTP with the
Yan Walking and .67 with the Moving Dots). The correlation
of the two nonverbal measures was very high, r= .93. These
relatlively high correlations indicate that these types of
scales form a valld construct of time passage.

Further Proposed Research on Filled and Unfilled Time

The present research although indicating support for
the need tension hypothesis concerning differential experi-

ence of tlme perception falled to demonstrate any clear cut
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results relating to the problem of filled and unfilled time.,
In general the findings did not support the Jameslian propo-
gsition. It 1is suggested that the following study might

throw some increased light on this problem. The idea for

the study originated from a personal experience. After re-~
tiring one evening, the writer was awakened after being asleep
for some unknown period-of time. At that point he had the
occaslon to Judge that about four hours had elapsed since
falling asleep. When the tlme was noted the actual period

had been only one and a hglf hours. Surprised at this, the
writer tried to determine why he had Judged the time passed

to have been four hours instead of the one and a half that

had actually elapsed. He realized then, that at the time of
awakening he had been in the mldst of a dream. In thils situa-
tion the dream might be considered to be activity and stimula-
tion that had filled the periocd that had just elapsed, and as
such was the factor that produced the overestlmatlon of the
interval's length. Further conéideration brought forth the
notion that without dream activity and the recall of that
activity a person would have little or no cues to allow him

to estimate how long he had been asleep. With that idealin
mind the present author declded that under the condition of

no dreams or recall of dreams the experience of elapsed time
on awakening would be very short, while under the condition

of a dream state and recall of the dream content, the ex-
perience of elapsed time would be significantly longer.

With the above proposition considered, 1t seems plausible
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that a study using sleep subjects might he designed.

Four groups of subjects would be employed. One gEroup

would conslist of subjects awakened after a speciflic period
of time who were shown through EEG readings to be in a non-
REHM state. Presumably these Ss would have no dream activity
to recall upon awakening. Another group would also be non-
REM Ss but with a different length of time asleep. The
third and fourth groups would be Ss showing REM activity

énd would correspond to the dream condition; they would be
asked to report thelr dreams as well. These two groups
would also have the two different periods of time asleep.
Following awakéning, all the Ss would be asked to estimate
how long they had been asleep. This design would lend itself
to a 2 x 2 analysis of varlance whereby both the dream and
non-dream conditions, the two different interval lengths and
the interaction between these factors could be evaluated for
the effects on time estimations.

The study suggested above could provide a relatively
more pure condition of filled vs unfilled time. In most of
the waking state studies (including the present research)
the filled or unfilled guality of the interval is always a
relative condition. The proposed study would bring the
degree of relativeness concerning filled and unfillled situa-
tions to & level which might result in more defilinite findings.

Conclusions

1) BReasonable support for the need tension hypothesis

has been demonstrated. In two analyses where subjects
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indicated the pleasantness or unpleasantness of an ex-
perience (one the task itself, the other the Ss fantasy
activity) the more pleasant ratings the more rapid was the
perception of time!s passage and the shorter the estimation
" of the time interval.

2) The quantity of fantasy activity did not effect
in a differential manner, the retrospective interval esti-
maetes of the subjects but did show a relationship with the
rating of time's passage. It was suggested that in this
case fantasy activity may be an attention diverting factor
which alds in producing the experience of more rapid flow
of time.

3) The quantity of fantasy activity per se did not re-
late to the experience of the task as being more or less
pleasant. However, the kind of fantasy reported (elther
pleasant or unpleasant) was shown to have a moderate rela-
tionship wilth the subjects ratings of the task itself as
being relatively pleasant or unpleasant.

L) The time passage measure and the retrospective in-
terval estimates were not demonstrated to be éistinctly sepa~
rate measures. Rather 1t was shown that they had a moderately
positive correlation and as such were probably tapping much
of the same kind of experience in the subjects.

5) Yo significant relationship between preference for
slow or swift images in conceptualizing time and ratings of
time passage was demonstrated. Nelther was there shown to
be a significant correlation between retrospective time esti-~

mates and subject preference for swift or slow images. Fur-
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thermore no significant correlation was obtalned between
preference for swift or slow images and the amount of

fantasy reported in the slignal detection task. As a re- —
sult of the data c¢. "ncted no statements as to the com-

bined effect of persc 11lity variables (preference of time
imagery) and situational variables can be mede. The variance
produced in the Ss time perceﬁtion judgments (both time
passage ratings and interval estimations) was significantly
related only to the situational type variables (pleasant or
unpleasant feelings and immediately produced fantasy |

- -

activity).
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