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Abstract

A proposed measure of the perceptual organization of ongoing
behavior was applied to the problem of operationalizing observer
skills. Twelve experimental studies were completed. Evidence was
obtained verifying that the measure taps a low-level perceptual-
attentive process, the subjective organization of action, and with
a high degree of reliability. Further studies established that
the resulting action units are true phenomenal partitions of ob-
server experience, achieved by the discrimination of successive
points of definition in the behavior stream. On the basis of
these data, a conceptual model of observation was proposed with
specific, testable implications for the study of observer skill.

Finally, the application of the model to accuracy of observer
judgement was verified, and evidence was obtained establishing that
two independent components of observer accuracy exist, stereotypic
and differential accuracy. The former refers to the ability of
obgervers to judge the absolute skill level of the group of stimulus
persons judged; the latter refers to observers' ability to cor-
rectly rank stimulus persons on the skill dimension. Consistent
with the proposed conceptual model, it was determined that differ-~
ences in observer accuracy are due in part to differences in the
skill of the observer in the perceptual organization of task per-
formance. In general, it appears that skilled perception of
performance 18 a necessary, but not completely sufficient, con-
dition for accuracy of observer judgement.
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With the development of precise descriptions of the component
tasks for specific job classifications, and the adoption of com-
petence in these tasks as a primary goal of training, the need for
more precise and adequate means of evaluation of task performance
has become incresingly important (Maier, 1976). Due to the nature
of many important task performances, furthermore, the use of ob-
Jective performance tests is limited. Competence in many job
classifications depends upon the ability of the trainee to perform
a series of organized, goal-directed actions in an efficient and
coordinated manner. When -such tasks are embedded in an overall
team effort, or they are specific parts of a larger task organiza-
tion, objective performance indices may be both costly to obtain
and of questionable validity. In these applications the least
costly and most efficient means of performance assessment may be
to employ skilled observers to evaluate the competence of trainees.

The value of observer ratings of performance, however, depends
upon the validity of those ratings. Not all observers may be
equally competent, reliable or skilled in the evaluation of a given
task performance. When observers disagree, moreover, it is impor-
tant to locate the nature and source of the disagreement. There
would seem to be, on the face of it, two different sources of infor-
mation one could turn to for means of dealing with these issues.

Given the importance of behavior observation in a wide range
of academic disciplines, one might expect to find a fully developed
regsearch literature on the nature and limitations of this method-
ological technique. Methodological investigations in this area,
however, have focused primarily on the development of sampling
techniques to insure unbiased estimates of the frequency of
specified behaviors (cf. Altman, 1974), and conditions under which
reliabilities of observers in applying a priori coding schemes to
particular classes of behavior may be maintained. As a result,
this literature is surprisingly uninformative with respect to the
question of what observers know, and how they come to know it;
instead, it has focused upon the validity of particular analytic
ceding schemes, and upon the reliability of observers in applying
those coding schemes.

The irony of this neglect comes from the fact that the pro-
ponents of observational methods, while decrying the artificial,
analytic constraints of laboratory research as ecologically invalid,
have devoted themselves to bringing equally artificial analytic
schemes to ongoing behavior in natural settings. Barker (1963)
coined the term "behavior units" for the naturally-occurring organ-
izations in ongoing behavior, differentiating them from that he
termed '"behavior tesserae." Behavior tesserae are, "...fraguments
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of behavior that are created or selected by the investigator in
accordance with his scientific aims (p. 2)." As Barker (1963)
notes, while investigators have freely extracted such fragments
according to their own preconceptions and analytic intentions,
little attention has been paid to identifying natural, ecologically
valid units of behavior.

Barker (1963) suggests that one reason for this neglect is
the widespread view that, "...the course of behavior is such a
complicated, unstable phehomenon that it is not amenable to
ordering in lawful ways (p. 6)." Accordingly, students of human
behavior have relied upon what Barker terms 'structure-destroying
or structure~ignoring research methods," and have largely neglected
the development of "tender, sensitive, non-destructive techniques
for exploring the natural units of their phenomena (pp. 2-3)."
The development of such techniques, he argues, requires a plural-
istic, open-minded, empirical, proto-theoretical approach, 'where
investigation must follow the canons of discovery rather than
those of scientific verification (p. 10)."

The relevance of Barker's (1963) criticisms of analytic
methodologies to the present discussion follows from the necessity,
if one is to understand the nature and limitations of observer
skill in performance evaluaticn gettings, of understanding the
phenomenal basis of observer judgements. That is, observers do
not base their judgements of an ongoing task performance on the
behavior per se, but upon their subjective perceptual organization
of that behavior. As Barker (1963) and Barker and Wright (1955)
point out, behavior as a stimulus contains a wide range of real,
natural organizations, from brief, flceting reflexes to persistent,
goal-directed activities lasting for periods of years. Only a
limited range of these organizations in ongoing behavior are sus-
ceptible to normal observation. Barker and Wright (1955) draw an
analogy between perceived units of action and cbjects that can be
seen with the naked eye (p. 6). As some objects are so small as
to be below the limits of visual acuity, so some behavioral organ-
izations are so brief as to pass unseea by human observers.
Similarly, as some objects are so large as to defy normal obser-
vation (e.g. an entire mountain range), so some behavior
organizations are so long in duration as to escupe comprehension.
While such organizations may in fact exist in the behavior stream,
they are not normally accessible to human observation. As Barker
and Wright (1955) pointed out, we do not live in a phenomenal
world, "...full of muscle twitches and lifetime u.dertakings
(p. 245)." They termed this range of experience of behavior organ-
izaticn the "normal behavior perspective.”
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Barker and Wright (1955) were concerned with justifying the
perceived units of action that could be reliably discriminated by
observers as valid data for the objective analysis of behavior
organization. Their approach was founded on the assumption that,
as persons are generally capable of correctly interpreting and
responding to the behavior of others, the organizations they inter-
pret and respond to must have some valid basis in the behavior of
other persons. Their goal, then, was to start with the analysis
of intuitive behavior organization, lifting themselves by empirical
"bootstraps" to a point where the inherent, natural units of be-
havior organization could be more clearly specified.

As noted, nur concern with respuct to observer skill is more
with the processes of subjective behavior organization than with
the ultimate reality of the structures that observers discriminate.
Insofar as observers must judge the skill level of ongoing task
performances from those performances, the processes of behavior
observation must begin with the perception of that performance.

A second possible source of information as to the nature and
cozponents of observational proccsses, therefore, is research on
visual perzeption itself. Given that a task performance is an
ongoing event - a behavioral event - we might expect to find use-
ful evidence as to the processes by which ongoing behavior as a
stimulus is perceptually organized into a series of temporally
connected organized actions. Research on visual perception, how-
ever, has failed to address these issues. Neinser (1975) has
forcefully criticized research in perception and information pro-
cessing ag failling to desl with perception as an ongoing process,
a8, in the perceptual oiganization of ongoing behavior, it must be.
Neisser (1975) notes th:it s consequence of this failure is a
"tachistoscopic" view of rerception as beginning with sensory
stimulation on the surface of the retina and ending with a percept
in the mind. Such an approach has igrored processes of active
information search and anticipation that are essential to the
functioning of perceptual systems in a normally information-rich,
ongoing stimulus environment. Jenkins, Wald, & Pittenger (in press)
offer a similar criticism of current perceptual theory, as does
Miller and Johnson-Laird (197+). All of rhese authors concur in
their assertion that the perceptual organization of events is a
basic, neglected problem in visual perception.

By ongoing event perception, it should be pointed out, we do
not mean perception of movement. Miller and Johnson-Laird (1976)
note that the two are often equated, but argue that a strong dis-
tinction must necessarily be made between them (p. 85). The
difference may perhaps hest be appreciated in terms of an analogy
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between words and behavioral events, or actions, and between sound
and movement. Words are composed of aounds, as actions are composed
of movement. As some sounds are not words, 2o some movements are
not actions. Similarly, as sowme dimensions of sound in woids are
readily discriminable (e.g., pitch, rate, accent, etc.), yet do not
define the meaning of words, sc some aspects of wovewent in actions
may also be readiiy discriminable, without being basic to the com-
prehension of actions. Assertions as to the stimulus bases of
perceived actiona, therefore, require empirical support, and the
assurption of a simpie isomorphism betwcen the stimulus and 1its
phenomenal apprehension may be in error.

A third possible approach to the problem of specifying obser-
ver skill might be to assume that the perceptual organization of a
performance 18 wholly determined by stimulus factors, and hencé is
relatively constant across observers. Ditferences between observers
in judgemental accuracy would then be sought in the judgemental
process, rather than in the initial perceptual selection of infor-
mation from the ongoing event. This kind of "social judgement”
approach has been taken to questions of accuracy of clinical judge-
nents (Sarbin, Taft, & Bailey, 1960; Bieiri, Atkins, Brisv, Leaman,
Miller, & Tripodi, 1966). Such an approach, however, comnits one
to a posalbly untenable assuwmption. Wiggins {1969) investigated
Judgements of intelligence of stimulus persons, and coacluded that
the single most important predictor of judgemental accuracy was the
predictive validity of the cues selected ag a basls for the judge-
ment. Given that the most predictive set of cues wes selected,
differences in cue weighting - presumatly a function of the judge-
mental. process - produced only very slight differences in
judgemental accuracy. This study, it should be noted, is one of
very few that investigated cuz selection in social judgement.

Further evidence bearing on this assumption 1s provided by a
series of studies reported by Newtson (1973). Newtson (1973) noted
that current formulations in social perception hzse assumed that the
perceptual organization of observed behavior is corstant across ob-
servers, and proposed a means of testipg this assumption. Central
to Newtson's (1973) test of the hypothesis that variation in per-
ceptual organization would affect outcomes of social judgement was
the proposal of a techuique for measuring the subjective unit of
perception of action. A careful search of the literature provided
only two previous attempts to measure this phenomenon, both seri-
ously flawed.

Lyons (195€) attempted to measure the unit of perception by
verbal report. Subjects viewed two problem-solving scquences under
instructions to describe into a tape recerder "all the different



things" the actor did. These reports were scored by judges for
reference to molar va. moleculor units of behavior. One of the
problem~solving sequences was “"apparently random," consisting of
trial-and-error attempts to solve an insight problem; in the second
sequence, the actions were immediately and consistently directed
towards a clearly evident goal (pp. 48~49). Lyons {(1996) compared
live presentation to films, and found no differences between the
two. Subjects in his experiment were matched grcups of schize-
phrenics and normals. Schizophrenics were found tc employ molecular
units for both sequences. - Normals, however, used smaller units for
the "apparently random” sequence, but shifted to larger, more molar
unitg for the goal-directed sequence:

As a measurement technique, this procedure has serious short-
comings. It requires the assumption that the units of behavior
perception are capable of direct verbal expression, and that dimen-
sions of variation of perceptual units will be reflected directly
in verbal reports. In addition, 1t is extremely difficult to esti-
mate the degree of consensus among perceivers.

Dickman (1963) improved the precision of unit measurement,
but at the cogt of immediacy. Dickman had subjects view a film
sequence, and then sort a sequence of cards with the behavior 1in
the film written on them. Each card corresponded to & "minimal
molar unit,” an action so small that further breakdown would result
in descriptions of wuscle movements. The cards were presented in
a numbered sequence so that they described the behavior presented
in the film. Subjects were instrucred to divide the cards into
groups so that each group represented a "happening' in the film in
a way that seemed most natural to them. Dickman reported that sub-
jects readily understood his ingtructions and performed the task
without difficulty. Results indicated better than chance agreement
on 1) the general patterning of points of division and continuity;
and 2) the designation of "break'" and "continue' at one-half of the
individual choice points.

Dickman (1963) viewed his resulrs as somewhat paradoxical:
there was high agreement at gsome points, and high variability at
others. Closer examination of the data Indicated that the vari-
ability was due to differing sizes of behavior units, varying over
& hierarchical structure of goals and subgoalis.

Newtson (1973) reasoned that the apprcaches of Lyons (1956)
and of Dickman (1963) could be combined to yield an adequate tech-
nique for the mcasurement of the unit of perception, and hence be
used to test the assumption of constant perceptual input in cur-
rent social judgement theories. The technique consists of
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providing subjects with a button operating a continuous event
recorder, and instructing them to press the button when, in their
judgement, one meaningful action ends and a different one begins.
Measurement is thus immediate, as in Lyons (1956), yet precise
estimates of agreement may be obtained, as in Dickman (1963). Em-
ploying this methodology, Newtson (1973) conducted two experiments.

The first experiment directly manipulated the size of the
unit of perception by instruction. Drawing on concepts from infor-
mation theory, it was predicted that subjects using more units to
perceive a given sequence of behavior should be in a higher infor-
mation state (cf. Kelley, 1967) about the actor than subjects using
fewer, larger units of perception. In this experiment, subjects
were instructed to mark off either 1) the largest, or 2) the
smallest, actions that seemed natural and meaningful to them.
Results of this experiment were perfectly in accord with predic-
tions: subjects employing smaller, and hence wore, units of
perception were more confident in their judgements of the person,
made more differentiated judgements, and made more dispositional
attributions for his behavior.

In a second study, unitization was employed as a dependent
measure. Subjects viewed one of two videotapes of an actor perfor-
ming 2 molecule-model assembly task. In one of the tapes, a 30-
second insertion of an unexpected action was made. It was predicted
that, to the extent that variation in perceptual organization per-
forms an Information regulation function, subjects viewing the
unexpected action would subsequently employ finer units of percep~
tion as a means of increasing their understanding of the event.

This prediction was also counfirmed.

The results of these investigations demonstrate quite clearly
that the perceptual organization of an ongoing performance may vary,
and that that variation may systematically alter judgements based
upon that observed perfcrmance. It is possible, therefore, that
differences in observer skill might be directly reflected in dif-
ferences in perceptual segmentation of relevant performances.
Confirmation of this proposition, furthermore, could have wide
implications for the nature of observer skill, as well as consid-
erable value in application., If it can be demonstrated that the
perceptual segmentation of a sequence is a prime determinant of
the judge's information base, we will have succeeded in operation-
alizing observer skill. This demonstraticn depends, however, upon
evidence that the units discriminated with the unit marking pro-
cedure are low-level, initisl perceptual units, as opposed to
higher-level, rationalistic discriminations. That is, we must have
evidence that we are indeed tapping the perceptual information
base of observation directly, as opposed to higher level, correlated



epi-phenomena of observational processes. Evidence that this is
the case may be provided from three kinds of sources: 1) from
evidence that the processes involved are indeed low-level processes;
2) from evidence that the perceptual units discriminated by the
procedure are phenomenal wholes in the experience of the observer;
and 3) from evidence that such units are based upon a physically
present stimulus property. Concurrently, given evidence as to the
underlying properties of behavior units, we may, as Barker (1963)
suggests, 11ift ourselves by empirfical bootatraps to a poiant where
we may formulate consistent, testable hypotheses .8 to the nature
of observational processes and their dimensions and limitatioms.
Our goal, then, is the development of a general, theoretical model
of the observer with specific implications for the nature o{ ob-
server skill.

Phase 1I: The Level of Behavior Segmentation Processes

The logic of the first phase of the research was as follows:
In order to identify the level of processing at which unit forma-
tion occurs, we may investigate the effects of variables on
behavior segmentation previously demonstrated to have effects on
both higher and lower-level processes. Given evidence as to the
effects of both types of variables, we may then attempt more
specific hypotheses ag to the nature of the proceas of behavior
observation.

Two variables were investigated: 1) the hedonic relevance
of the behavior of the actor for the observer; and 2) physiological
arousal during observation.

Experiment One

Jones and Davis (1965) argue that behavior which has motiva-
tional significance for the percelver may alter his interpretation
of that behavior. They cite a number of studies indicating that
behavior which bears on the receipt of rewards for the observer
leads to increased "ccorrespondence" of inference. "“Correspondence"
refers to the infeormation value of a given action or actions to
the perceivei (Jones and Davis, 1965; p. 204); operationally, cor=~
respondencr: means ratings toward the extremes of impression
dimensions given with confidence. All of the studies cited, how-
ever, rely upon presentations of the behavior of the target person
in written forr. It has not been established whether these effects
occur in direct behavior observation, or, if they do, whether the
effect 18 restricted to inference based upon those actions, or
alters the interpretations and perceptual organization itselif.
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With respect to the question of the level of unitization pro-
cesses, we might expect to find a close relationship between
inference processes and unitization to the extent that our measure
is directly related to these higher level proceases. Thus, one
straightforward predictinon would be that the higher the hedonic
value of the actor's behavior the finer the level of segmentation
and the more correspondent the inference.

An experimental study was thus conducted. Subjects segmented
a videotape of problem-solving behavior under one of ‘three con-
ditions: High Utility, Low Utility, and Control. Utility of
behavior for the observer was varied by varying the amount of money
the subject was to receive if the actor succeeded at his task within
an alotted time period.

Method

Subjects and Design

Sixty male subjects, both paid and volunteer, were recruited
from the Charlottesville area. The thirty-five volunteer subjects
were obtained from the introductory psychology courses at the Uni-
versity of Virginia. The remaining twenty-five subjects were paid
$1.00 for their participation. .

Subjects were evenly distributed in three conditioms which
varied the utility of the Inforwation contaiced in the videotaped
sequence. Utility was manipulated by altering the amount of money
subjects stood to win during the course of the experiment in
addition to any monies they were paid for participating. These
conditions were High Utility ($2.00), Low Utility (25¢), and No
Utility (0).

Subjects were assigned to a condition in order of their
srrival and were run individually.

Apparatus and Stimuli

The behavior sample of interest and warm-up tape were presented
via videotape on a 23~-inch television monitor. The sample of inter-
est consisted of a 4)~minute sequence showing a male actor building
a tinkertoy structure. Sound was provided. The thirty-second warm-
up showed a man playing with a tennis ball.

Subjects recorded judgements of units by pressing a button
connected to a continuous event recorder in the next room.
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Procedure

Subjects were seated at a table facing the monitor, with the
CER button immediately before them, and instructed as follows:
"I am going to show you a short videotape of a subject from a
study of probleuw-solving behavior that we did last semester. In
that study, subjects were instructed to build a structure out of
tinkertoys higher than a line on the wall about four feet high.
This sample structure should give you a better idea of what we
asked subjects to do. To succeed at the task, they had to complete
the construction within three minutes. A tone sounded at exactly
three minutes to inform the subjects that his time was up. If
they did not make it within three minutes, however, they were told
to continue until they did complete the construction. Now to give
me a better idea of what happened in that study, I am having five
people rate each of the tapes. You will be one of the five raters
for the tape that you will see. What I am interested in here is
the way people organize their behavior vhen solving a problem.
What I want you to do is mark for me the naturally occuring mean-
ingful actions in the sequence. That is, I want you to press this
button firmly, when in your judgement, one meaningful action ends
and a different one begins; that is, when the subject stops or
finishes doing one thing and starts to do something different.
For example, if you observed a person lighting a cigarette and then
return the matches to his pocket, you might press the button at the
point where he stopped lighting the cigarette and started to put
the matches away. You will be given a brief sequence to practice
with before you judge the tape we're interested in. Now, there are
no right or wrong ways to do this. We just want to know how you
do 1t, and your judgements will be averaged with the four other
judges to give us an estimate of the degree of organization of be-
havior of this subject.”

Following the warm-up tape all subjects were instructed:
"Now, I don't know exactly which tape you will sece. They are just
in the order on the tape that we ran them but only a third of our
subjects completed the construction in the alotted time and these
winners are randomly distributed throughout the tape."

At this point, instructions for the High and Low Utility
manipulations were inserted: 'Now, as additional reward for helping
us, we want to give you some money*, but we couldn't afford very
much, so we decided to do this: since only about a third of the
subjects completed the problem within the three minute period, we

*At this point paid subjects were reminded that this money would be
in addition to the $1.00 they were paid for participation in the
experiment.
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decided to give those judges who drew a successful subject 25¢ (in
the Low Utility group) or $2.00 (in the High Utility group).

At this point all subjects were reminded of the three minute
tone which signals whether the subject completed the task in the
allotted time. Subjects were instructed to continue marking actions
beyond that tone if the subject had not completed the task.

All subjects viewed the same videotaped behavior after which
they were asked to complete a task evaluation and Impressions and
Attribution measure taken from Newtson (1973). This measure asked
subjects to rate the actor on social, intellectual, and evaluative
dimensions. After completion of the questionnaire subjects in the
High and Low Utility groups were assessed for suspicion of decep-
tion, thoroughly debriefed and dismissed. ‘Two subjects were
eliminated from the analyses because of their suspicion of the
experimental hypotheses.

Results

Mean number of units employed In the No Utility condition
were 20.53; in the Low Utility condition, 22.22; and in the High
Utility condition, 12.17, High U:ility condition subjects used
significantly fewer units than subjects in the other two conditions
(p < .05).

Contrary to the Jones and Davis (1965) hypothesis, no effect
of hedonic relevance was observed either on impressions of the per-
son or confidence in impressions. Condition differences were
obtained, however, on subjects' estimates of how well the person
thgy observed would perform on gubsequent tasks (F = 7.49, 2/52 df,
p < .05). Mean ratings of future performance were (on a nine-point
scale ranging from 1 = poorly to 9 = excellently) for the No Utility
condition, 4.84; for the Low Utility condition, 5.78; and for the
High Utility condition, 4.56. That is, subjects with a small
investment in the stimulus person's performance tended to rate him
more highly despite his failure; a large investment in his perfor-~
mance, however, produced a substantially lower rating when he
failed.

Results of this exploratory study were thus equivocal.
Clearly, they demonstrate the hazards of generalizing fiom paper
and pencil social judgement experiments to effects occurring in
ongoing observation. As the effects upon both unitization and on
estimates of future performance demonstrate, the manipulations did
have a differential impact upon the subjects. Contrary to what one
might have predicted from Jones and Davis' (1965) hedonic relevance



11

hypothesis, High Utility condition subjects analyzed the perfor-
mance less finely than subjects in the other two conditions. At
the least then, these data suggest that the relation between unit-
ization and inference processes is an indirect one.

Experiment Two

A second study was conducted to investigate the role of lower
level cognitive mechanisms in behavior segmentation. Subjects
under the High Utility manipulation in the previous experiment
could have decreased unitization because of additional cognitive
work (screening irrelevant information, or think about what the
most effective procedure might be, etc.), or they could have simply
been more aroused. Substantial evidence exists that arousal func-
tions to reduce the range of cue utilization in perceptual tasks
(cf. Easterbrook, 1959; Kahneman, 19/3; Leventhal, 1970).

In this experiment, subjects segmented two sequences while
1) performing a cognitive interference task, or 2) subject to inter-
mittent white noise, or 3) without interference. In addition to
measures emploved in the previous study, a recall measure for the
sequence was included.

Intermittent white noise was selected as a astressor due to
findings that it reliably and effectively induces high states of
arousal (Glass and Singer, 1972).

Method

Subjects

Subjects (thirty-six males and nineteen females) were
recruited from introductory psychology courses at the University
of Virginia, receiving course credit for participation.

Apparatus

A videotape recorder was used to present the behavior sample.
Subjects viewed the tape on a television monitor. Subjects re-
corded judgements of units with a continuous event recorder (CER).
An intercom was used to monitor counting in the interference con-
dition.

Stimuli
The behavior sample consisted of two four minute videotapes.

The actress in one tape was an undergraduate female and the actor
in the second tape was a graduate male. Molly, the actress, played
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three games on the videotape. In the first game, the "shuttle-~
run," there were two lines on the floor, several feet apart. The
task consisted of running up to the lines, putting an eraser on
each of the lines separately, running back and picking them up.

In the second game, the "ball-in-spoon' task, Molly had to pick up
a rubber ball out of a small cup with a spoon and put it in a game
box 11d on the floor. After doing this twice, she returned each
rubber ball to the cup with the spoon. In the third game, Molly
had to move a square rubber sponge with a stick from ring #1 to #2
to #3 on the floor. Michael, the actor in the second tape, built
a wooden tower out of tinkertoys which had to be as tall as a line
on the wall.

Procedure

Subjects were seated at a table facing the TV monitor, with
the CER immediately before them. The experimenter instructed all
subjects as follows:

"In this experiment I am going to show you a videotape of a
person playing several games. What I am interested in here are
the ways in which people organize or break up another person's
behavior. By that I mean that people may break up another person's
behavior in different ways. For example, I might turnm, walk over,
push the door closed, turn, and walk back, and you might see each
of those actions as discrete, meaningful act. Or, you might see
them as just one action, such as closing the door. What I would
like for you to do 1is mark off for me the naturally-occurring,
meaningful actions in the sequence ysu will shortly see, as you
see them. That is, I want you to press this button firmly (indicate
CER) when, in your judgement, one meaningful action ends and a dif-
ferent one begins."

"Sometimes, as you watch someone's actions, what you have been
seeing as smaller actions start to fit together into larger ones;
sometimes the opposite occurs; you start to see the smaller com-
ponents of larger actions. If, during the course of viewing the
tape you find that such a change is occurring for you, feel free to
change the size of the units (actions) you have been marking."

"Let me emphasize that there are no right or wrong ways to do
this. I just want to see how you do it."

The Control group was then asked if there were any questions.
Other subjects were given either the Noise condition or the

Interference condition. Conditions were run alternately, one sub-
ject in the Control condition, then one in the Noise conditionm,
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and then one in the Interference condition. Noise condition
instructions were:

"Before we begin let me add that you will hear some noise
coming from the television monitor, but it is not part of the video-
tape. The noise 1s from a white noise generator which we are using
to block out background sounds which invariably can be heard coming
from other experiments being conducted on this corridor. Are there
any queations? C.K., let's begin."

Interference conditioun instructions were:

"Sometimes people are expected to observe another person's
behavior while at the same time doing something else. Therefore,
beginning with the first time you press the button, count out loud
backwards from 100 (100, 99, 98, etc.), while simul taneously
marking off what you consider to be the meaningful actions. Continue
to count out loud for as long as the picture appears on the screen.
Should you reach zero before the tape has finished, return to 100
and begin again. It is very important that you be as accurate as
you can in this counting task, so be sure to keep track of your
counting to the best of your ability. However, it is also impor-
tant that you continue marking the meaningful actions of the
behavior sequence. This intercom in front of you will enable me
to monitor your counting task from the next room. Do you have any
questions? 0.K., let's begin.

All subjects were then told by the experimenter:

"Now 1'm going to go into the next room to turn the tape on.
In order to help standardize the procedure please press the button
three times when the person first appears on the screen. This will
inform me that the television monitor {s working properly and that
the tape has begun. Similarly, press the button three times again
when the tape ends to let me know that you are finished."

Twenty-nine subjects 1) saw the Molly tape, 2) were given
two questionnaires separately, 3) saw the construction tape, 4)
then took a recall test on both tapes. Twenty-six subjects 1) saw
the construction tape, 2) then saw the Molly tape, 3) then were
given the questionnaires and the recall test separately.

Dependent Measures

The dependent measure consisted of a questionnaire asking
the subject to rate Molly on nine pairs of traits. Below each
pair, subjects were asked to record their confidence in that rating
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on a nine-point scale. The nine pairs of traits were obtained

from a study of personality inference processes by Barresi (1971).
Pollowing the trait and confidence ratings, subjects responded to
four items asking them to imagine the person they had observed
performing some action (e.g., Dave failed to solve the arithmetic
problem). Subjects were then asked to make a forced choice between
two explanations of the one they consider "moat likely": one an
attr bution to an internal, or dispositional, cause (e.g., Dave is
poor at arithmetic), the other an attribution to some external
property of the situation (e.g., The problem was a very hard one).

Another questionnaire consisted of six questions, asking the
person to rate the tasks performed by Molly and how well she did
them. A nine-point confidence scale also followed each question on
this measure. ’

The third dependent measure consisted of 18 multiple-choice
recall questions to see how well subjects observed the events on
both videotapes. The questions ranged from very easy (e.g., Before
beginning each activity, Molly (a) wrote something down, (b) read
something from a piece of paper, (c) faced the camera, (d) walked
around the room) to extremely difficult (e.g., Michael used his
(e) right hand to put pieces together and left hand as a steadying
influence, (b) right hand to put pieces together and held his left
hand at his side, (c) left hand to put pices together and his right
hand as a steadying influence, (d) left hand to put pieces together
and held his right hand at his side).

Results

Analysis of variance on the unit measure indicated that only
the Arousal condition tended to differ from the Control. Mean num-
ber of units were, for the Control, 44.96; fcr the Arousal condition,
35.14; and for the Cognitive Interference condifion, 42.05. The
Arousal condition was marginally significant frum the other two
(p < .10, two-tailed). There was extreme hetercgeneity of variance
in the three conditions.

Results on the recall measure were less ambiguous. The recall
test was difficult, as indicated by a mean of only 65 percent cor-
rect in the Control condition. Performance in the Arousal condition
was marginally poorer (X = 61.6 percent, t = 1.42, df = 54, p < .10,
two tailed), while performance in the Cognitive Interference con-
dition was significantly worse than in both the Control (X = 56.1
percent, t = 3.28, df = 54, p < .05) and in the Arousal conditions
(t = 1.85, af = 54, p < .05).
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Discussion

These results provide suggestive evidence on two points.
First, they suggest that unit formation occurs at a very early
stage in the perceptual interprctation of behavior. That 1s, the
cognitive interference task apparently disrupted memory encoding,
without substantially disrupting behavior segmentation. Results
in the arousal condition could plausibly be interpreted as reflec-
ting interference at the stage of unit formation, in that fewer
units were recorded, and a decrement in recall was observed. That
this decrement was less than observed under cognitive interference
could be due to the fact that, while information intake was
reduced, its subsequent cognitive storage and processing was less
affected. This would be consistent with Kahneman's (1973) con-
clusion that arousal focuses attention more closely upon a
narrower range.of cues.

Secondly, they suggest that the effects of the Utility
manipulation in Experiment One were due to the arousal elicited by
that manipulation. Whether arousal per se enhances the accuracy of
behavior perception, it should be noted, should depend upon the
discriminability of the relevant behavioral information. If the
critical information is easily discriminable, arousal could enhance
observer accuracy by restricting interpretation to the few most
relevant cues, causing irrelevant information to be screened out.
If the critical discriminations for veridical perception are com-
plex, however, arousal could be highly disruptive.

Phase II: Validation of the Units as Perceptual Information

Evidence from the first two studies support the interpretation
of behavior segmentation as tapping the preliminary, perceptual
base of information in ongoing ohservation. Consequently, research
in this phase of the project focused directly upon establishing the
perceptual nature of behavior units. In an earlier study of the
reliability of the unit marking procedure, segmentation of a seven-
minute sequerce was found Lo be highly reliable over a five-week
test-retest interval. If unit formation is indeed a perceptual
phenomenon, such reliability would be expected, as segmentation is
keyed to specific features of the stimulus field, and it is unlikely
that subjects could remember their marking patterns over a five-
week interval.

As a first step in this phase, it was decided to replicate
that study, to verify that the reliability obtained in that study
was not uniquely characteristic of the specific sequence employed.
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Bxperiment Three

Eight different three-minute sequences were constructed, to
assess differences in reliability over several different types of
behavior. In addition to Fine-Unit and Large-Unit instructional
conditions, a Natural Unitization condition was included. Test-
retest interval was f£ive weeks.

Method

Subjects

Subjects were twenty-nine males and twenty-eight females
recruited from introductory psychology classes at the University
of Virginia, and were either paid or given course credit for par-
ticipation.

Stimuli

Eight sequences were prepared. These consisted of: I. A
man pacing impatiertly and intermittently answering a phone; II. A
man systematically removing stacks of magazines from a table and
shelving them; III. ‘A woman performing an interpretive dance;
IV. A woman setting a table with plates and food; V. A man clearing
a table littered with plates and cups, by knocking them off onto
the floor; VI. A man systematically building a tower from tinker
toys; VII. A man cheating on a test; VIII. A woman making a series
of identical tinker toy constructions and placing them in a pattern
on the floor. 1In constructing these sequences, we attempted to
generate sequences that were reasonably diverse, in that they
included actions both novel (e.g., VIII) and femiliar (e.g., 1IV),
structured (e.g., VI) and unstructured (e.g. II1I), serious (e.g.,
VII) and whimsical (e.g., V), planned (e.g., 1I) and unplanned
(e.g., I). Sequences were videctaped; no sound was included.
Length of the eight sequences in seconds were, respectively,
I: 166; II: 157; 11T: 151; IV: 156; V: 94; VI: 154; VII: 152;
VIII: 198.

Apparatus

Videotapes were presented on an Electrohome 23-inch high
resolution monitor, placed four feet from the subjects. Subjects
were provided with buttons, as in previous experiments; unit judge-
ments were recorded with an Automated Data Systems 1800E
laboratory computer. This permitted precise recording of the
timing of unit judgements, and efficient coding of unit data.
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Procedure

Procedure was identical to that of the previous study. Con-
dition instructions were identical for Fine-Unit and Gross-Unit
conditions. In the additional, Natural-Unit condition, subjects
were told, "What I want you to do is to mark off the behavior of
the persons you'll be seeing into whatever units seem natural and
meaningful to you." All individual differences measures (see
below) were taken after the second session. Sequences were pre-
sented in a constant order across all conditions and both test
sessions.

Degign and Analysis

Units were scored in two-second intervals for these data.
Selection of interval size for scoring is somewhat arbitrary;
Newtson (1973) employed 2.5-second intervals. The criterion for
selection in this instance was that less than five percent of all
cases yielded multiple marks with this size interval. Data for
each subject consisted of the number of units for each sequence
and the specific pattern of unit-marking for each subject for each
sequence. In addition, subjects completed the I-E scale, Snyder's
(1974) self-monitoring scale, and the Marlow-Crowne social desir-
ability scale.

The three indices of reliability were computed, separately
for each of the eight sequences. These were: 1) Subject reli-
ability, consisting of the correlations between number of units
marked for each sequence at test with number of units marked for
the same sequence at retest; these were computed separately for
each of the three conditions; 2) Interval reliability, consisting
of the correlation between number of marks for a given interval at
test and retest, again computed separately by sequence; ani 3)
Subject X Interval reliability. This index was computed by com-
paring each subject's two markings of the sequence. The result
was, for each subject, a 2 X 2 table giving that particular sub-
ject's frequency of matching and mis-matching markings. That is,
if an interval was marked both at time one and time two, that was
counted as a "correct hit;" not marking the same interval was
counted as a "correct miss;" marking at time one, but not time two,
was counted as a ''false negative;" while marking at time two an
interval not marked at time one was counted as a "false positive."
Expected frequencies for each of the four cells was computed from
the marginals (cf. Siegel, 1956), and subtracted from the observed
cell frequencks. The resulting scores for “correct hits" and "cor-
rect misges" were then summed, yielding an estimate of the number
of matches in the markings exceeding chance for each subject.
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A3X2X2X 8 mixed analysis of variance was conducted on
total units and on the Subject X Interval reliability index. Fac-
tors were Condition (Fine-Unit, Gross-Unit, and Natural-Unit), Sex
of Subject, Test (Test ve. Retest), and Sequence (I through VIII).

Subject and Interval reliabilities were averaged within con-
ditions by means of Fisher's r to z transformation and tested for
cignificance (McNemar, 1969). Tests of significance between and
within sequences within each condition were computed for both
Subject and Interval reliabilieies.

Two additional correlation analyses were performed. First,
number of units marked for each of the eight sequences were inter-
correlated, to test for subject stability in relative unitization
rate across the different sequences. Second, number of units for
the first 47 intervale of each of the eight sequences were inter-
correlated, to test for the possibility that marking patterns
consist of some regular pattern regardless of behavior content.
Forty-seven intervals were used because the shortest sequence
(Sequence V) contains this number of intervals. These correlations
may be interpreted as a kind of "alternate forms" reliability index.
Due to the volume of data being reported, these matrices are not
included; instead, they were averaged via Fisher's z, and those
averages reported. As these are interdependent correlations, tests
of significance are not appropriate here, so the percent of the
correlations exceeding significance at the .05 level are reported.

Finally, the three individual difference measures were corre-
Iated with number of units.

Results

Analysis of variance of number of units is reported in Table
One. Meana by Condition and Sequence are presented in Table Two.
Significant effects were observed for Condition (p < .005) and
Sequence (p < .005) and for the Condition by Sequence interaction
(p < .01). Means tests (Table Two) indicate that the interaction

Insert Tables One and Two about here

was due to non-significant differences in number of units between
the Gross-Unit and Natural-Unit conditions for Sequences I and II.
The main effect for Test approached significance (p < .10), and was
due to a unifcrm tendency to mark more units at the second marking.



TABLE ONE
Experiment Three

Analyses of Variance of Total
Units and Unit Type

. Total Units Person Chosen Situation Produced
Source df MS F MS F MS F

Condition (4) 2 18445.89 6.274%%* 10512.57 5.36 1323.68 2.59

Sex (B) 1 1123.39 .38 69.65 .04 747.64 1.46
AB 2 1048.63 .36 147.45 .08 579.04 1.13
S (AB) 51 2942.63 1961.35 510.80

Test (C) 1 1001.78 2.90 621.43 2.39 29.93 .50
AC 2 267.46 .78 336.68 1.29 6.88 .11
BC 1 61.61 .18 .38 .00 41.29 .69
AﬁC 2 - 80.78 .23 64.11 .25 54.59 91
S (AB) C 51 © 345.06 260 . 60.26
Sequence (D) 7 356.85 4.09*%*x  706.92 8.15%*% 237,18 6.31%*
AD 14 190.30 2.18%* 260.09 3.00%* 46.25 1.23
BD | 7 54.84 .63 94.13 1.09 66.76 1.77
ABD 14 40.76 .47 45.60 .53 35.27 .94
S (AB) D 357 87.33 86.71 37.61

o] 7 68.57 1.81 57.27 1.39 15.66 .81
ACD 14 52.89 1.40 57.31 1.39 10.05 .52
BCD 7 14.52 .38 42.53 1.03 645.15 2.33
ABCD 14 37.41 .99 42.09 1.02 15.03 vy
S (AB) CD 357 37.86 _ 41.32 19.42
#x p < .01

*%% p < .005
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The three reliability indices are reported in Table Three.

Ingert Table Three about here

Average Subject reliability by condition was .76, .63, and .85 for
the Fine-Unit, Gross-Unit, acd Natural-Unit conditions, respectively,
and all were significant (p < .0l). Tests of significance between
correlationa within and between sequences failed to yield any sig-
nificant differences in Subject reliability.

Average Interval reliabilities by condition were .61, .62,
and .63 for Fine-Unit, Groses-Unit, and Natural-Unit conditions,
respectively (p < .01). Two sequences yielded significant differ-
ences between conditions in Interval reliability. Interval
reliability for the Natural-Unit condition in Sequence 1II, the
dance sequence, was significantly lower than Interval reliabliities
for the Gross-Unit and Fine-Unit conditions (p < .05), which did
not differ from each other. In Sequence VIII, in which a woman
moved about constructing a series of figures, Natural-Unit reli-
ability was sigrificantly greater than Fine-Unit reliability (p <
.05); Gross-Unit relisbility fell between the two and was not
reliably different from either of the other two conditions.

Within conditions, many differences in Interval reliabilities
for the eight sequences were observed. Within the Fine-Unit con-
dition, Sequence IV, the tahle-getting sequence, was significantly
more reliable than all but Sequence 1, the telephone-answering
sequence (p < .05). Sequence 1 was not significantly different
from the othera. Within the Gross-Unit condition, Sequences I and
IV were significantly more relliable than the others; in add{ition,
Sequence VIII was significantly more reliable than Sequences IIIL
and VI (depicting the congtruction of a block tower) (p < .05).
Sequences differed strongly in the Natural-Unit condition with both
IV and VIII significantly more reliable than II, II1I, and VI;
interval reliability was greater for 1V than V, and V, VI, and VII
were more reliable than III. It should be noted that degrees of
freedom for Subject reliabilities are a function of number of sub-
jects, vhile degrees of freedom for Interval relisbilities depend
upon the number of intervals. The analysis of Interval reliabilities
is thus more powerful. .

Means for the Subject X Interval reliability index, indicating
the number of precise matches exceeding chance over the five-week
interval, are also reported in Table Three. Analysis of variance
iandicated significant main effects for Conditfon (F = 5.81, df =
1/51, p < .05), Sequence (f = 7.07, df = 7/357, p < .001) and a
Condition by Sequence interaction (f = 2.07, df = 7/357, p < .01).
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. Subsequent means test indicated that Subject X Interval reliabil-
ities for all eight sequences were significantly greater for the
Fine-Unit condition than for the other two conditions; this index
differed between the Gross-Unit and Natural-Unit conditions only
for Sequence VIII, where significantly more matches were observed
in the Natural-Unit condition.

More importantly, when compared to zero, only three of the
twenty-four means failed to reach significance (Fisher's LSD =
1.60, df = 357, p < .05, ene-tailed).

Intercorrelations between number of units marked for each of
eight sequences averaged .77 for the Fine-Unit condition (96 per-
cent were significant), .69 for the Gross-Unit condition (68 percent
were significant), and .79 for the Natural-Unit condition (98 per-
cent were significant). This pattern of results implies a
substantial contribution of a "characteristic rate" of unitization
across a diverse set of behavior sequences.

Interval intercorrelations for the first 47 intervals were
also computed between sequences, to rule out contributions to
reliability of regular marking patterns independent of behavior
content. These intercorrelations averaged .16 in the Fine-Unit
condition (13 percent were significant), .04 in the Gross-Unit
condition (5 percent were significant), and .03 in the Natural-Unit
condition (11 percent were significant). Overall, about i0 per-
cent of these correlations were significant; the range was from
.45 to =.32 with the majority close to zero.

Correlational analysis of the relation between unitization
and the three individual differences measures failed to yield any
meaningful or consistent patterns of results.

Discussion

Results of this second study of marking reliability are con~
sistent with those of the first, and demonstrate that unitization
for both subjects and behavior s«jquences are substantially reliable
across a range of behavior sequerces. In addition, comparison of
natural-unit results to those of unitization extremes indicate
comparable reliability, suggesting that these instructional vari-
ations may not be extremely atypical in the perceptual experience
of individuals. This result, in turn, is consistent with the
notion that individuals have a "range of analysis" in behavior
perception, and that level of analysis selected at a given time
may be dependent on situational factors.
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The fact of such reliability, it should be noted, does not
bear on the assumption that perceptual organization of action is
relatively constant across observers. It does demonstrate that
the measure is a reliable and substantially precise one in that,
deaspite variability across observers, the measure dieplays con-
slderable stability in representing the operation of the same
observer at different times.

With respect to our goal in this phase of the project of
establishing that behavior units are perceptual units, this pattern
of stability within variability is consistent, as least, with that
interpretation. If behavior units are perceptual, then they are
formed on the basis of information available in the stimulus at
the time of their formation. That behavior units may vary across
observers, or due to situational factors or instruction, is not
inconsistent with this notion. Implicit in the present arproach is
the assumption that behavior perception is an active, suzlective,
perceptual process. If variations in observer gkill are due to
variation in the perceptual basis of their judgements, at least two
conditions must hold. First, segmentations must have a basis in
the stimulus, as noted. This 1s simply to say that the perceptual
organization of a given sequence of behavior is not arbitrary with
respect to the stimulus. That perceptual organization is constrained
by the atimulus, however, does not mean that it is wholly determined
by the stimulus, and hence constant across observers. Rather, and
this 13 the second condition for there to be a relation between
observer skill and behavior segmentation, it must be possible for
gsegmentation to vary within limits set by che stimulus. This issue
will be taken up in more deteil at a later point, It is raised
here only because, in addressing the first question, we shall deal
with normative segmentations of sequences with relatively unam-
biguous unitary interpretations. Evidence for consistency across
observers under these conditions, therefore, should ot be taken as
evidence ruling cut observer differences in perceptual organization
of behavior.

Fodor and Bever (1965) note that there are a number of tech-
niques for experimentally determining the perceptual organization
of a complex stimulus. The simplest method is to appeal directly
to the intuitions of the perceiver. This method is essentially the
game ag the unit-marking technique we have been using. Verification
that the technique is indeed tapping perceptual organization, how-
ever, requires convergent evidence from an alternative technique.
In this connection, Fodor and Bever (1965) ncte that, "A more
subtle way of establishing the segments of a complex percept exploits
the tendency of a perceptual unit to preserve its integrity by
resisting interruptions (p. 326)." The next study adopted this
second strategy, demonstrating that the units identified by the
unit marking procedure are indeced more resistant to disruption
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within that action unit than at the boundary points between actions.

Experiment Four

A series of brief filmed episodes were prepared, and consensus
points of division and continuity were identified. We shall term
those intervals or points in the sequence that are most likely to
be marked as segmentation points ''breakpoints,' as they are the
points at which the behavior stream is broken up into its parts.
Intervening intervals or points we shall term "nonbreakpoints."
Sections of film were then cut out of these intervals and the film
was spliced back together. These films were then presented to sub-
Jects, whose task was to detect any and all occurrences of missing
action. If the units identified by the unit marking procedure are
true perceptual units, then they should resist interruption. There-
fore, there should be poorer detection of missing frames at
nonbreakpoints (within the perceptual unit) than at breakpoints (at
unit boundaries). In addition, evidence that the units identified
through the use of the unit-marking technique are similar to those
employed by an alternate non-marking group would indicate that the
technique does not interfere with the process it is designed to
measure,

Method

Subjects

Subjects were twenty-one persons (ten males, eleven females)
who were recruited in the Charlotteaville area and paid for partic-
ipation in the experiment.

Stimuli and Item Selection

Nine 30-second action sequences were prepared for use in the
experiment, and segmented by twenty subjects according to the
Newtson unit-marking procedure.

The nine sequences were recorded on 16 mm. black and white
film. These consisted of: 1) A man nervously leafing through a
magazine; 2) A man working on a radio, and smashing it in frustration;
3) A woman cutting out * dress pattern; 4) A man repairing a motor-
cycle; 5) A woman acci.e.tally spilling a cup of coffee; 6) A man
searching for a lost item in a desk; 7) A man setting out tools;
8) A man pacing and then rushing to answer a phone; and 9) A man
cheating on an exam.

Breakpoint and nonbreakpoint intervals were then identified
from the unit markings provided by the pre-test group. Unit marks
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were tabulated for each one-second iaterval of each sequence, and
three breakpoints and three nonbreakpoints were idsntified in each
sequence. To select breakpoint and nonbreakpoint intervals fzocw
the pretest group segmentations the total number of units recorded
for each sequence by all subjects was first divided by the number
of intervals, yielding a mean number of marks per interval. The
standard deviation of marks per interval was then calculated for
each sequence. Three intervals with total marks at least one
standard deviation above the mean were selected as breakpoints,
and three intervals with total marks more that one standard devia-
tion below the mean were selected as nonbreakpoints. An additional
constraint on interval identification was that, from each sequence,
breakpoints (BP) and nonbreakpoints (NBP) alternate. That is,
actual order was BP-NBP-BP-NBP-BP-NBP for the intervals from four
action sequences and NBP-BP-NBP-BP-NBP-BP for the remaining five
sequences.

Four frames were deleted from one of the three breakpoint
intervals and from one of the three nonbreakpoint intervals; eight
frames were deleted from a second interval of each type; and twelve
frames were deleted from the third interval. The particular inter-
vals from which these sections were removed were determined randomly
for each sequence. As projection speed was 24 frames per second,
duration of deletions was 1/6, 1/3, or 1/2 second. The nine
scquences were then spliced together with a five-second blank be-
tween each sequence.

Apparatus

Responses were recorded by means of a button mounted on a
5 x 8 x 2 inch box, connected to an Automated Data Systems 1800E
laboratory computer. The times at which judgements were made were
recorded by the computer for later scoring.

Procedure

Subjects were run in pairs. They were seated at a table
facing the projection screen, separated by a partition. To preclude
their influencing each other's responses, they wore earphones, and
responge boxes were cushioned with foam rubber.

Subjects were instructed as follows: "In this experiment, I
am going to show you nine short films of people doing a variety of
things. What we are interested in here is how essential various
parts of human action are for the perception of continuous behavior.
Por this reason, we have eliminated certain parts of the action from
the films you are about to see. We did this by simply cutting out
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either a small or iarge number of frames at various points in the
films."

"What I'd like you to do 1s to watch the films closely and to
mark the points where you notice some action or action part missing
from the film. To do this, simply press the red button before you."

Results

Data from each subject consisted of a series of times at
which deletions were detected. These were compared to the actual
times at which deletions .occurred, and counts were made of the
number of each type detected. Criterion for accurate identification
was that the subject indicated a deletion within one second after
the actual time of deletion. This resulted in a total of 23 in~
accurate responses, or an average of 1.10 false identifications per
subject.

The mean number of deletions detcrted by subjects is shown in
Table Four as a function of Interval Type (Breakpoint vs. Nonbreak-
point) and Number of Frames Deleted (Four, right, or Twelve).

Ingert Table Four about here

Analysis of these data yielded a significant main effect of Interval
Type (F(1,20) = 117.92, p < .001), and Number of Frames Deleted
(F(2,10) = 19.24, p < .001), and a2 significant interaction of these
factors (F(2,40) = 19.82, p < .001). Subsequent t-tests indicated
that detection improved significantly as a function of size of
deletion for breakpoints only.

The hypotheses were thus confirmed, in that deletions at
breakpoints were detected gignificantly better than deletions at
nonbreakpoints at all sizes of deletion.

Discussion

Results clearly support the view that ongoing behavior 1is
perceived in units, and that the init marking technique can be
used to measure the perceptual unit of ongoirg behavior. It might
be argued, however, that these results may ve artifactual because
of differences in the stimulus at the two types of intervals. For
example, it could be that breakpoint interva's occur during periods
of considerable movement, while nonbreakpoint intervals occur during
periods of relative immobility. Deletions during breaskpoint inter-
vals would thus be easier to detect, and those during nonbreakpoint



Table Four

Experiment Four

Number of Deletions Detected by Interval

Type and Number of Frames Deleted

Interval Type Number of Frames Deleted

4 8 12
Breakpoint 3.95°  5.48° 7.004
Nonbreakpoint 3.242 2.918 3.388

Note: Mean is number deletions detected out of 9 possible.

Means with different superscripts differ, p <.00l.
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intervals relatively more difficult. As these intervals were iden-
tified by subjects with the unit-marking procedure, subliects could

have been responding to this "superficial" aspect of the stimulus,

and not recording true perceptual units.

The stimulus tapes in the present experiment, however, por-
trayed nearly constant movement, and thus a simple movement-no
movement interpretation is unlikely. The possibility remains that
more subtle differences between the two interval types do exist.

The fact of physical differences between the interval types is a
problem only if those differences (1) are not the actual basis for
perceptual organization, and (2) do indeed render deletions more

or less detectable. That 1s, the perceptual meaning of ongoing
behavior must have some objeccivc basis in the stimulus; unit boun-
daries should thus be expected to differ from intervals within the
unit on some physical dimension. The nature of the interaction
between the stimulus and the perceptual process in forming percep-
tual units is secondary to the question of whether such behavior
units exist.. What is of concern, then, is whether these data fully
establish that existence. If it can be demonstrated that the inter-
val types have different properties with respect to the comprehension
of meaning in the behavior, then the present data can be accepted

as establishing the reality of behavior units.

Experiment Five

Two alternate interpretations of the results of the preceding
study are plausible. One would hold that the units of behavior
perception are formed in the intervals between the unit boundaries,
and perceivers are thus less sensitive to disruption in these
intervals. Inspection of breakpoints themselves, however, suggests
an alternative view. A searies of breakpoints conveys an almost
comic strip quality, in that they appear to summarize an event very
well, Nonbreakpoints, on the other hand, appear highly ambiguous,
in that a large number of alternative constructions of the event
appear to be consistent with them. It is possible, therefore, that
greater sensitivity to deletions at breakpoints occurred because
the deletions interfered with unit formation. If unit formation
occurs at breakpoints, then a series of breakpoints extracted from
a film and viewed in succession should provide a more adequate and
understandable summary of the action sequence than a comparable
series of nonbreakpoints.

In the present study, subjects viewed eight series of three
successive breakpoints or three nonbreakpoints (selected from the
intervals between breakpoints), and then described the action por-
trayed and the degree to which the sequence was intelligible, or
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comprehensible. Criterion for accuracy of description was the
extent to which descriptions matched those of a control group who
viewed the continuous behavior. If comprehension of ongoing be-
havior is organized at breakpoints, then subjects viewing breakpoints
should describe the action more accurately than subjects viewing
nonbreakpoints. In addition, subjects viewing nonbreakpoints

should rate the portrayed action as less intelligible then subjects
viewing either breakpoints or the continuous sequences.

Order of presentation of the stimuli was also varied. If
breakpoints are the basis for perceptusl organization of a sequence
of action, they should also contain information as to the order in
which the event occurred. Accordingly, stimull were presented in
correct or incorrect order, and subjects were asked to judge whether
each slide set was presented in correct order. These judgements
were expected to be more accurate when the slides portrayed be-
havior at breakpoints.

Method

Subjects

Subjects were seventy~nine undergraduates from introductory
psychology classes at the University of Virginia (thirty-four males,
forty-five females). Subjects received efther course credit or
payment for participation.

Stimuli

Stimuli were eight of the nine 30-second action sequences
employed in the previous experiment. The cheating sequence was not
employed in this study.

Breakpoint and nonbreakpoint intervals were the same ones
used in the previcus experiment. Three breakpoints and thrce non-
breakpoints were selected from each sequence, ylelding 48 items,
24 of each type. A single frame from the center of the interval
was extracted and mounted as a slide.

Apparatus

Slides were presented with a Kodak Carousal slide projector
programmed to advance every five seconds, at a distance of approx-
imately eight feet. Projected size was 24 inches on the diagonal.
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Measures

Subjects responded to the question, "How intelligible (under-
standable) were the three slides taken as a whole. That is, do the
slides depict an intelligible event?" by means of a nine-point
scale ranging from "not at all intelligible" to "very intelligible."
Subjects were then asked to give a one-sentence description of the
behavior portrayed. These two measures were aleo administered to
the pretest group who saw the continuous sequences, with appropriate
modifications.

Subjects were also requested to indicate whether or not the
slides were presented in the correct order, and, if not, to give
the correct ordering.

Procedure

Subjects were run in groups of nine to twelve persons. They
were informed that they would view eight sets of three slides, and
were instructed on how to complete the set of measures for each of
the eight slide sets. Each slide was presented for five seconds.
After presentation of the three consecutive slides in a set, sub-
jects completed the measure; when all were ready, the next set was
shown. Upon completion of the slide sets, the purpose of the study
was explained and subjects were dismisscd.

Design and Analysis

Data for each subject consisted of intelligibility ratings,
descriptions, and order judgements.

Descriptions were scored for accuracy according to protocols
developed from the deascriptions of the pretest group. Two indepen-
dent raters blind as to condition scored each description for
correct inclusion of features of the action (0-3) and for correct
order of the action (0-1). These ratings were performed with 94.5
percent agreement. One rater's scores were thus selected as data
for the analysis. The two ratings were summed, yielding an
accuracy index ranging from zero to four.

Design was a2 2 X 2 X 2 repeated measures analysis of variance.
Variables were Order of Presentation (Correct vs. Incorrect),
Slide Type (Breakpoint vs. Nonbreakpoint), and Item Set, with two
of the sequences in each condition. Four independent groups were
run, so that all slide sets appeared in each condition. That is,
while subjects in one group saw Sequences One and Two in the Break-
point-Correct Order condition, a second group saw Sequences One
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and Two in the Breakpoint-Incorrect Order condition, «nd so on.
The result was that while each subject saw only ore of the four
slide sets from a given sequence, each sequence appeared in all
conditions in the design. Data were then combined across groups
for the analysis of variance. This design was employed for anal-
ysis of accuracy, intelligibility ratings, and order judgements.
Re-ordering data were analyzed in a similar design, -dropping the
Order of Presentation factor.

Results and DNiscussion

Analysis of variance of intelligibility ratings yielded a
main effect of Slide Type (F(1,75) = 53.39, p < .001) and a Slide
Type X Order of Presentation interaction (¥(1,78) = 20.86, p < .001).
Means are presented in Table Five. Subsequent t-tests indicated

Inse;t Table Five about here

that intelligibility differed as a function of Presentation Order
for Breakpoints only. The hypothesis that breakpoints are more
intelligible than nonbreakpoints is thus confirmed. The pretest
control, who viewed the continuous behavior sequences, gave a mean
intelligibility rating for the eight sequences of 7.25., This was
not significantly different from the meen of the Breakpoint-Correct
Order condition (t(237) = .26); the other three conditions were
rated as significantly less intelligible in comparison to this con-
trol (t's(237) = 3.96, 5.00, and 5.45, p < .05), for the Breakpoint-
Incorrect Order, Nonbreakpoint-Correct Order, and Nonbreakpoint-
Incorrect Order conditions, respectively.

Analysis of variance of description accuracy ylelded signifi-
cant main effects for Slide Type (F(1,78) = 63.91, p < .001).
Order of Presentation (F(1,78) = 6.33, p < .05), and Item Set
(F(1,78) = 5.22, p < .05). Means are reported in Table Five.
Breakpoinrs were more accurately described than nonbreakpoints,
thus confirming that hypothesis. Correctly ordered slides were
also more accurately described than incorrectly ordered slides.
The interaction between Slide Type and Presentation Order (F(1,78)
= 1,67) did not attezin significance, as it did on the intelligi-
bility ratings.

Means for order judgements are presented in Table Five as
well. Analysis of variance indicated a significant main effect of
Sl:ide Type (F(1,78) = 95.31, p < .001) and a Slide Type by Order
of Presentation interaction (F(1,78) = 5.66, p < .05).
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TABLE FIVE

Experiment Five

Results on Three Measures by Order of Presentation and Slide Type

Measure Slide Type
Breakpoints Nonbreakpoints
Order of Presentation Order of Presentation
Correct Incorrect Correct Incorrect
Intelligibility 7.328 6.18° 4.95¢ 5.45°
Description Accuracy  2.292 2.003 1.58° 1.49°
Order Judgements .83 778 .37b 47¢

Note: Means within each measure with different superscripts

differ by t-test, p < .05.



29

Finally, when Order was accurately judged to be incorrect,
breakpoints were correctly re-ordered 46 percent of the time,
while nonbreakpoints were correactly re-~ordered with only 14 per-
cent accuracy (F(1,78) = 40.82, p < .001).

Results confirmed that breakpoints are the basis for the
formation of perceptual units of behavior. Clearly, the units
identified by the unit marking procedure are nct selected according
to an arbitrary criterion, but are significantly related to the
meaning of the behavior. .These results indicate that it may be
more accurate to view ongoing behavior as consisting of transitions
between successive points of definition, with meaning dependent
upon the nature of the transitions, than in terms cf bounded seg-
ment3, with meaning a function of the content within those
boundaries (cf. Barker, 1963). At minimum, these data indicate
that some intervals of ongoing behavior are more distinctive for
observars than others.

Experiment Six

Given their distinctiveness, it follows that recognition
memory for breakpoints should be superior to recognition for non-
breakpoints. Evidence that this is the case would add converging
evidence for the psychological reality of perceptual units of
behavior. '

In the present study, a series of films were prepared, divided
in half, and marked by a pretest grovp. Breakpoints and nonbreak-
points were identified, extracted, and mounted as slides. Subjects
viewedone half of each film, and then judged whether or not slides
drawn from both film halves came from the film they had just seen.
The design was counterbalanced so that each item was an "old" item
for half of the subjects, and a "new" item for the other half,

In addition, conditions of viewing were varied. 1In oue con-
dition subjects segmented the film while viewing; ian another,
subjects simply watched the film., This «as done to insure that any
recognition differences found were not artifacts of the marking
response provided only at breakpoints. It was predicted that recog-
nition memory for breakpoints is superior to recognition memory for
nonbreakpoints.

Method

Stild

Six two to six-minute behavior scquences were filmed.
Sequences consisted of: 1) A man taking a test; 2) A woman dancing;
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3) A woman cutting out a dress pattern; 4) A man repairing a motor-
cycle; 5) A man looking for a lost object; and 6) A man waiting
impatiently for a phone call. -

These f£films were cut in half, and segmented by twenty stan-
dardization subjects instructed to recoxrd units of behavior that
seemed "natural and meaningful to them." To check on the possibil-
ity that unitization would differ for one half of a sequence as a
result of prior viewing of the other half, ten subjects segmented
the first halves of all six sequences and then the second halves,
while the order was reversed for the other ten standardization
subjects. No differences in marking pattern was detected. Break-
point items were selected independently from each sequence half.
Markings were tabulated fer one-second intervals, and break and
nonbreakpoint were identified as in Experiment One. Three break
and nonbreakpoints were selected randomly from those meeting the
criterion for each film half. A single frame from the center of >
these intervals (24 frames per second) was extracted and mounted
as a slide in special 16 mm. slide mounts. This yielded 36 break-
point and 36 nonbreakpoint slide recognition items.

Subjects

Subjects were sixty-four undergraduates enrolled at the
University of Virginia (twenty-six males, thirty-eight females),
who received either payment or course credit for participation.

anratua

Films were projected on a 4 X 5 screen at a distance of eight
feet from the subjects. Slides were shown via a Kodak Carousel
slide projector programmed to advance every 15 seconde. For those
subjects who marked the sequence (see below), unit data were re-
corded by a push-button connected to an Automated Data Systems
1800E laboratory computer programmed to record the time of each
signal.

Procedure

Subjects in the Marking condition were geated at a table in
pairs (separated by a partition), and informed that they would see
gix short films. They were further advised to be prepared to an-
swer some questions about them at a later time. Following standard
jactrurtiors on the marking procedure (Newtson, 1973), subjects
wora told, "What I would like you to do is mark off for me the
nacusallyve-occurring meaningful actions in the sequences, as you
ge2 them. To do this, simply press the red button before you.
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Let me emphasize that there are no right or wrong ways to do this;
I just want to know how you do 1it."

Following presentation of the film sequences, subjects worked
on a filler task (completion of Snyder's 1974 Personal Reaction
Inventory) for ten minutes. The recognition test was then admin-
istered. Subjects were told that they would be shown slides, some
of which were extracted from the sequences they had seen, and some
of which were extracted from sequences employing the same actor
and situation but which they had not seen. A sample of old and
new items were then projected for 15 seconds each and subjects
recorded yes-no judgements and gave confidence ratings on a 0 - 3
scale. The procedure was the same for the remaining 72 items.

Procedure for the Watch condition was the same. Subjects
were run in groups of three to eight. Inatead of marking instruc-
tions, these subjects were told, "What I want you to do is to watch
the people in the sequence very carefully. Try not to miss any of
the meaningful actions they perform." Following the viewing of the
films subjects in this condition performed the same ten-minute
filler task and took the recognition task previously described.

Half of the subjects viewed the first halves of the six
sequences, and the other half viewed the second halves. All subjects
then judged all 72 items, presented in two random orders, with the
constraint that no items from the same sequence were presented suc~
cessively. Thus 36 items (18 breakpoints and 18 nonbreakpoints)
were "o0ld" items, and 36 were "new" for each group.

Design and Analysis

Data for each subject consisted of 72 yes-no judgements and
corresponding confidence ratings for those judgements. These were
scored for accuracy, and proportion of correct judgements were ob-
tained for each subject for old and new breakpoint and nonbreak-
point items, yielding four sacores for each subject. Accuracy scores
were analyzed in a 2 X 2 X 2 X 2 mixed analysis of variance design.
Be*ween-subjects factors were Conditions of Viewing (Mark vs. Watch)
and Film Half (First vs. Second). Repeated measures were Prior
Exposure (01d vs. New) and Slide Type (Breakpoint vs. Nonbreakpoint).

In addition, a signal detection analysis was performed to
verify the greater discriminability of breakpoint items. One stan-
da-~ procedure incorporates both yes-uo judgements and confidence
rs .ngs to compute a d' for each subject, and these values are then
analyzed by analysis of variance. This was not possible for the
present data, however, because some combinations of yes-no judge-
ments and confidence ratings did not accur for some subjects.
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Accordingly, a method deacribed by Snodgrass (1975) for computing
an alternative, nonparametric index of sensitivity, A' was employed.
This method computes the sensitivity level for each subject from
the signal and noise distributions alone. The A' index has been
found to be comparable to more conventionally computed d' values
(Snodgrass, Volvovitz, & Walfish, 1972). These values were analyzed

with a two-way analysis of variance comparing Breakpoints to Non-
breakpoints.

Overall d' values were computed (i.e., over the entire sample,
not subject by subject), and are reported. In comparing A' and @'
values, one should keep in mind that A' 18 a percent index, while
d' 18 a z-score index of discriminability.

Results

Analysis of variance yielded significant main effects for
Film Half (F = 30.11, df = 1/60, p < .005), Prior Exposure (F =
10.33, df = 1/60, p < .005), and a significant three-way interaction
of these variables (F = 4.47, df = 1/60, p < .05). No effects
involving Conditions of Viewing were significant (p < .10).

The main effect on Slide Type confirmed the hypothesis, in
that Breakpoints were significantly better recognized than Nonbreak-
points. Confirmation was not clear-cut, however, as tests of the
three-way interaction (see Table Six) indicated that recognition

Insert Table Six about here

accuracy for Breakpoints and Nonbreakpoints did not differ for New
items from the first half of the films. The predicted difference
was obtained at the other three levels of Film Half and Prior
Exposure, however.

The overall difference between the film halves was probably
dve to content difference in the films. For some reason, more units
were ident’fied in Second halves of the films than in First halves
(1.20 vo. 8.70, t(1226) = 2,50, p < .01).

Pceults from the signal detection analysis confirmed that
ht:-cr recognition for Breakpoints is not due to a positive response
bi..- and reflects real differences indiscriminability. Analysis of
vzilance of individual A' values yielded a significant difference
between Breakpoints (x = .76) and Nonbreakpoints (x = .70; F = 18.00,
df = 1/63, p < .001). The overall d' values were .96 for Breakpoints
and .59 for Nonbreakpoints.
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Film Half

First Half

Second Half

Table Six

Experiment Six

Recognition Accuracy by Prior Exposure,

Slide Type and Film Half

01d
Slide Type
Breakpoint Nonbreakpoint
.695° .610°
7614 .729°

Prior Exposure

New
Slide Type

Breakpoint
c
.570

f
674

Note: Means with different superscripts differ by t-test, p < .05,

Nonbreakpoi
.568°
.636%
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Despite the small absolute size of the differences obtained,
they were highly consistent. Tabulation of the number of sulbjects
ylelding the predicted pattern of results, superior recognition
for Breakpoints than Nonbreakpoints, indicated that data from 62.5
percent of the subjects were in accord with predictions. Twenty-
five percent showed no difference in accuracy as a function Item
Type, and only 12.5 percent reversed the prediction. A sign test
indicated that this difference was highly significant (p < .00l).

It must be remembered that the present study employed break-
points most consistently identified by a group. Presumably, if
the individual breakpoints marked by each subject had been employed
as recognition items, results would have been more powerful.
Evidence from the study of the reliability of unit marking (Experi-
ment Three) indicates quite clearly that the bulk of between-
subjects variability in marking patterns is due to stable
individual differences in unitization, rather than measurement
error; item selection was thus less than perfect here. Internal
analyses of the present data are wholly consistent with this
notion. Since all reversals in predicted pattern of results and
five of the eleven 'no difference" results occurred in the Mark
condition (suggesting some effect of Conditions of Viewing), it
was possible to compare their unitization with that of the pretest
group; markings for the subjects in the Mark condition who supported
predictions were also compared. Subjects whose recognition data
did not support the hypothesis coincided with the pretest group
(who provided the basis for item selection) on an average of only
4.8 out of 18 breakpoints; this mean for subjects who supported the
hypothesis was 10.8 (t = 3.5, df = 30, p < .0l).

Finally, it should be pointed out that the differences in
these results were quite consistent across items, and were not due
to the impact on the overall meins of any small subset of items
used in the study.

Results from a pilot test of the recognition procedure showed
more dramatic differences in recognition between Break and Non-
breakpoints. Twelve of the pretest subjects, who had marked all
of the sequences, were recalled two weeks after viewing the se-
quences. They were informed that their task was to discriminate
old and new items. Proportion of New items to be expected was not
specified; in fact, all items were "01d" for this pretest group.
These subjects correctly identified 76 percent of Breakpoints as
01d items; recognition accuracy for Nonbreakpoints, on the other
hand, was only 45 percent, a difference significant at the .001
level. The strength of these results may be due in part to the
advantage that this group had in item selection.



Discussion

The results of these last three studies clearly validate the
unit marking technique as tapping the perceptual organization of
ongoing behavior. The fact that the unit boundaries, or break-
points, identified by one group convey important information for
alternate groups of observers indicates that the technique is
relatively free of interference with normal processes of observa-
tion, as well.

In addition to validating the perceptual nature of behavior
units, furthermore, research in this phase of the project provides
an essential starting point for a theoretical model of ongoing ob-
servation: that perceptual organization proceeds by the
discrimination of successive points of definition in the ongoing
stimulus. This finding provides the basis for the next phase of the
current investigation.

Phase I1I: Towards a Theoretical Model of Observational Processes

Research in this phase focused upon the bases of the perceptual
organization of ongoing behavior. Evidence from the preceding
studies demonsirate that we have succeeded in identifying the sub-
Jective unit of action. By specifying the objective stimulus
conditions that give rise to these units, then, we may arrive at a
point from which the nature of the process may be seen more clearly.

Experiment Seven

As noted previously, the perceptual organization of ongoing
behavior must have some objective bases in the stimulus. Specifi-
cation of the bases of perceptual organization, therefore, requires
an adequate understanding of the objective stimulus characteristics
of ongoing behavior itself. The findings that breakpoints contained
more of the information from the continuous sequence than nonbreak-
points (Experiment Five) imply that behavior, as a stimulus, varies
considerably from moment to moment in the amount of information
available for its interpretation. That the information value of
stimulus intervals plays a role in unit formation is consistent
with the findings that perceivers are mere sensitive to disruption
during these same intervals during ongoing observation (Experiment
Four) and that these intervals are more salient in memory (Experi-
ment Six). Whatever the objective basis of the stimulus
information is, therefore, it is highly variable within the behav-
ior stream in that more of it exigts at breakpoints than at
nonbreakpoints.



oo ‘.bfl

35

One possibility is that actions are defined by the achieve-
ment of distinctive states by the actor which are, in and of them-
selven, meaningful. Breakpoints themselves, in this view, would
define actions. The most distinctive characteristic of ongoing
behavior, however, 1is change over time. A second, perhaps more
likely, interpretation is that actions are defined by the state-to-
state changes depicted by successive breakpoints. That is, the
distinctiveness of breakpoints would be due to a distinctive change
having occurred, rather than a distinctive state having been
achieved.

The issue 18, in a sense, whether breakpoints are selected
according to an absolute or a relative property of ongoing behavior.
According to a “"distinctive state" hypothesis, stimulus points are
marked as breakpoints because they have an absolute property, mean-
ingfulness, independent of previous meaningful stimulus points.
According to a "distinctive change'" hypothesis, breakpoints in and
of themselves would not be distinguishable from other stimulus
points; their distinctiveness would be due entirely to their con-
trast with the point selected as the previous breakpoint.

One means of testing these notions is to compare the positions
of the actor in a given sequence at breakpoints and at nonbreak-
points. If breakpoints represent the achievement of distinctive
states of the actor, then they should consist of actor pogitions
that are, on average, different from positions at nonbreakpoints.
That is, if one randomly compared actor positions between break-
points and nonbreakpoints, the distinctive state hypothesis should
predict a greater average difference in actor position between
breakpoints and nonbreakpoints than between position at paired
stimulus points chosen at random. To the extent that breakpoints
are selected to be nonredundant with other positions of the actor,
in other words, they should differ from stimulus points not selected
on this basis. If a distinctive change hypothesis is correct, how-
ever, no such difference should be observed.

Accordingly, segmentations of seven behavior sequences ob-
tained in a previous study of the reliability of the unit marking
procedure (Newtson, Engquist & Bois, 1976) were used to identify
breakpoints and nonbreakpoints in those sequences, and position of
the actor was coded at those points. Breakpoints were then randomly
paired with nonbreakpoints, and codings were compared to obtain an
index of difference in position between each pair of points. An
equal number of pairs of stimulus points from the same action se-
quence were also selected, on a random basis, to provide a baseline
for the comparison.
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If breakpoints are s2lected on the busis of a distinctive
change in position having occurred relative to the previous break-
point, however, it is possible to make the following predictions
from the distinctive change hypothesis. First, the distinctive
change hypothesis requires that, when the position of the actor at
each breakpoint 18 compared to positiou at the next breakpoint,
degree of chunge be greater than degree of change, on average,
within action units (i.e. between successive nonbreakpoints). The
The one difficulty with chis prediction is that unit boundaries
are more separated in time than successive points within the unit.
It should be noted, however, that separation in time dres not
necessarily insure a large difference In actor position, as many
positiorns constantly recur. If this prediction is not supported,
therefore, this hypothesis is clearly disconfirmed. It is possible,
however, to concrol for this factor by selecting nonbreakpoints for
comparison that are matched to the breakpoint pairs for separation
in time. This requires inclusion of nonbreakpoint comparisouns
from different action units, between which a distinctive change has
presumably occurred; the hypothesis would still predict a greater
degree of change between breakpoint pairs, as nonbreakpoint com=-
parisons may consist of redundant pairs, while breakpoint pairs may
not.

In addition, more specific predictions may be made from the
meaningful change hypothesis concerning the degree of change within
the action unit. £ this hypothesis 1s correct, a point is marked
as a breakpoint because a distinctive change relative to the pre-
vious breakpoint has occurred. The preceding stimulus point within
the action unit, however, was not marked presumably because it did
not contain the critical change. One could predict, therefore, a
greater degree of change between nonbreakpoints immediately pre-
ceding breakpoints and those breakpoints than between successive
nonbreakpoint pairs within the action unit,

Similarly, thec meaningful change hypothesis would preaict
that when breakpoints are ccepared to their {rmediately following
nonbreakpointy, degree of change should be, cn average, lower than
that between either breakpoint pairs or pnonhreakpoint-to-breakpoint
pairs.

The main predictions of both hypotheses were teated with the
segmentations obtained from subjects instructed to divide the be-
havior sequenc~s into "whatever actions seem natural and meaningful
to you." As findings on variations in level! of perceptual analysis
(Prey and Newtson, 1973; Newtson, 1973; 1976) indicate, however,
there is no one "truc" or correct scgmentation for a given sequence
of behavior, but rather a range of possible crganizations. That
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perceptual organization is based upon certain changes or states in
the ongoing stimulus does not necessarily imply that the perceptual
process must be exhaustive with respect to those changes. That is,
the presence of a meaningful tranaformation in the stimulus may be
a neceasary but not sufficient condition for unit formation. A
given behavior sequence may contain the information to support a
variety of constructions of its content. The more specific predic-
tions of the meaningful change hypothesis for degree of change
within the action unit, therefore, were tested with the segmenta-
tions of subjects instructed to divide the hehavior sequences into
as spall, and as large,units of action as scemed natural and mean-
ingful, as well as on segmentations obtained under natural-unit
instructions. If the hypothesis is correct, the predictions should
be confirmed at these instructional extremes as well,

Predictions of the distinctive state hypothesis for this
analysis are not as clear. 1If breakpoints are selected on the
basis of an abgolute, rather than relative, property, there is no
requirement that successive breakpoint pairs differ among them-
selves more than nonbreakpoint pairs equidistant in time. If the
distinctive state hypothesis is correct, therefore, no such differ-
ence should be observed. 1f, however, breakpoints do conaist of
distinctive positions, one might predict, on average, that a rela-
tively high degree of change might be observed between nonbreakpointa
and immediately foilowing breakpoints, as the actor moves into a
distincrive state, as well as between breakpoints and immediately
following nonbreakpoints, as the distinctive state 1is vacated.
Change within the actlon unit, between successive nonbreakpoints,
should equal, on average, the average degree oif change between any
two adjacent stimulus points.

Method

Behavior Sequences

Seven sequences were selected for analysis from the previous
study of the reliability of the unit marking procedure (Newtson,
Engquist, & Bois, 1976). In that study, fifty-seven subjects
(twenty-nine males and twenty-eight females) segmented each sequence
twice, both times in the same instructional condition, in a test-
retest reliability study. The test-retest interval was five weeks.
Three instructional conditions were employed: Fine-Unit instruc-
tions (FU condition), Natural-Unit iunstructions (WU condition),
and Gross- or Large-Unit instructions (LU condition). Sequences
were presented in a fixed order, separated by a five-second blank.
The content of the sequences was as follows:
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Sequence I depicted a man pacing impatiently and intermit-
tently answering a telephone. It was 166¢seconds in length.

Sequence II showed a man systematically removing stacks of
magazines from a table and shelving them. Length was 157 seconds.

Sequence III showed a woman sctting a table with plates and
food. Length was 156 seconds.

Sequence IV depicted a man clearing a table cluttered with
plates and cups by knocking them off onto the floor. Length was
94 seconds.

Sequence V showed a man systematically building a tower from
tinker toys. Length was 154 seconds.

Sequence VI showed a man working at a desk, and occasionally
getting up to look in a book on a nearby table. Length was 152
seconds.

Sequence VII depicted a woman making a series of identical
stick figures and placing them in a pattern on the floor. Length
was 198 zeconds.

In constructing these sequences, we attempted to generate
sequences that were reascnably diverse, in that they included
actions both novel (e.g. VII) and familiar (e.g. III), serious (e.g.
Vi) eand whimsical (e.g. IV), planned (e.g.II) and unplanned (e.g.
I). These sequences, however, may not constitute a "representative"
sample of behavior. All sequences, for example, employed but one
actor. Generalizations from these sequences, therefore, may require
qualification on this basis, although it is difficult to specify
what a representative sample would be in the absence of a proven
taxonomy of behavior. At any rate, the decision to restrict sequen—-
ces to one actor was a deliberate one in that, at this stage of the
research, we wished to avoid complications arising from switching
of attention between actors.

One sequence from the Newtson, Engquist, & Bois (1976) study
is excluded from the present report. This sequence consisted of a
woman dancing to rock music, and it is somewhat different from the
others in that it consists of rhythmic movement rather than meaning-
ful, purposive action. Unitization of this sequence was the least
reliable of the eight sequences investigated. The primary reason
for its exclusion, however, was that number of breakpoints at Large-
Unit levels by the criterion employed for the other sequences (see
below) were too few for irclusion in the analysis, as a direct
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result of its unreliability. Additional analyses of the Fine-Unit
and Natural-Unit segmentations including this eequence were con-
ducted, however, and although the sequence itself did not conform
to predictions, the obtained pattern of results were identical, and
significant differences remained unchanged.

Coding

The position of the actor was coded at cach one-second inter-
val of each sequence with the Eshkol-Wachman movement notation
(Eshkol, 1973). This notation represents the body as a system of
rods moving abtout the joints; position is specified by spherical
coordinates in the "movement sphere" of each limb specifying the
Joint angle in two dimensions (Eshkel, 1973, p. 8). Codings are
recorded by numbers representing a division of the movement sphere
into an equal number of paris. A criterion of 45° was adopted for
the present analysis; that 1s, a change in position of a limb such
that it became closer to a different point in the movement sphere
was required for position to be coded differently, and there were
eight such points in each of two planes (vertical and horizontal).
For purposes of ccding, the body is divided into 15 independently
moving parts: 1left hand, left forearm, left upper arm, right hand,
right forearm, right upper arm, head and neck, torso, pelvis, left
thigh, left lower leg, left foot, right thigh, right lower leg, and
right foot. Two additional features, weight distribution (forward,
equal, back) and frontal orientation (in an eight-point circle) are
included. This results in seventeen codings of position at each
one-gecond interval.

One other aspect of the coding system deserves mention. Coding
of movement is with respect to its pivot jeint. Thus, for example,
if the actor has his arm fuily extended, and raises it while main~-
taining the position of the forearmand hand relative to the elbow
and wrist (i.e., maintaining full exteusion of the arm), the coding
will register a different position for the coding feature upper arm
only. Similaxrly, head and neck movements are coded with respect to
the torsc. If the actor rotates his upper body, therefore, codings
still will differ for torso only. Codings of head and neck position
will differ only if the actor turns his head relative to the torso.
The result is that this notstion system is relatively efficient and
non~-redundant in its recording of human movement.

To test the distinctive state hypothesis, a position difference
index betweer pairs of points (see below) was computed by comparing
the seventeen ccdings for each point. A difference im coding for a
given feature was scored as cne, and an identical coding was scored
as zero. This yilelded an index of position difference between the
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points that could range from zero (position the same) to seventeen
(poaition maximally different). For the test of the distinctive
change hypothesis, the same index was computed for pairs of points
of the different transiticn types (see below).

The reliability of this change index was asseased by recoding
position at all Natural.-Unit breakp>ints and at an approximately
equivalent number of nonbreakpoints., A total 262 points were re-
coded. The change indey was then computed on all asuccessive
breakpoint an’ nonbreakpoint pairs of these points from both sets
of codings, and correlated to obtain an esctimate of relighility.
This value was .84 (p < .001), indicating a satisfactory level of
reliability for the change index.

Breakpoints were selected from the segmentatinns obtained i1
the three instructtional conditions in the Newtson, Engguist, &
Bois (1976) reliability study. Pointe were designated as break-
points at a given level of analysis if the number of unit judgements
in an interval .5 gseconds arcund that point was one standard devia-
tion above the mean number of judgements per one-second interval in
that condition at test or retest. All other points, at one-second
intervals, were taken as nonbreakpoints. This resulted in 330 Tine-
Unit breakpoints, 133 Natural-Unit breakpoints, and 71 Gross-Unit
breakpoints.

Design and Analysis

Por ihe test of the distinctive gtate hypothesis, Naiural-
Unit breakpoints for each sequence were paired with nonbreakpoints
drawn randomly from the sume sequence. These random breakpoint-
nonbreakpoint pairs were cowmpared, and the peosition difference
index was computed. Number of data pointg from each gequence, then,
equaled the number of breekpoints in each sequence. To provide a
baseline expected value for the difference in pos{ition between any
two stimulus points drawn at random, for comparison with the pre-
vious data, a numbet? of points equal to the number of breakpoints
in each sequence were randomly drawn, and then randomly paired
with other points from the same sequence. The poaition difference
index was again computed between these random pairs. The distinc-
tive change hypothesis predicts that position differeuce, on
average, betwcen random breakpoint-nonbreakpoint pairs will be
greater than position difference between randomiy paired stimulus
points.

Two additional randomly paired groups were also composed by
a similar procedure: 1) random breakpoint pairs, consisting of
random pairings of breakpoints within each sequence; and 2) random
nonbreakpoint pairs, consisting of random pairings of nonbreakpoints
within each sequence. For this latter group, the same number of
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random nonbreakpaint pairs was ccmpared as if they were raudow
breakpoint pairs. These ctwo groups previde an indication of the
heterogeneity of positicns {n the two classes of stimulug points.

Data from these fonr groups were entered into a one~way har-
wonic means analysis of. variarnce.

Por the f£irst test of the distinctive change hypotheais, suc-
cessive breskpoint-to-breakpoint pairs (B~B trausitions) were
identifird and matched coubreakpnint pairs were 'selected on the
followving basis: the vumber of one-second {ntervsls ssparating
each B-B transitio: was determined, and the noebrezkpoint from the
center of the next B-u tranaltion was selected (ic the case of an
even mmber of intervalg, cne of the two center poiunts was vandonly
selected). The next nonbreakpoint at an equivalent unumber of io-
tervals as spatned by the preceding B-8 transition was selected
for the matched patrs; if this point vas s breakpoint, the starting
nonbreakpoint was moved forward or backward (n time in the direction
that would yield s nonbreakpoint with the lesst change in the
starting point. Tor this snalysis, thea, onnbreakpnint pajrs were
succesaive, but ooradjacent usless, as occasicnally occurred, B-B
transitions consztisted of adjacent intervale. The change index was
ther computed for each pair.

Por the second analysis, four point-to~-point transitiow types
were ldentified at each level of analysls, and the change computed.
The four transirfou types were B-B transitions (as iw the previcus
earalysis, successive in time but not usually adjacemy in time);
non-breakpoint to succeeding, adjacent breakpcint (R-B transitions);
breakpoint to succeeding, adiacent nonbreskpoint (B-N transitions);
and nonbreakpoint to gucceeding, adjacect nonbreakpcint (N-N tran-
siticns).

Finally, the change {ndex was computed fct 31l succeeding
etimulus points to provida a bascling change rate over the geven
sequences.

A one-way avalysis of variance wes conducted comparing B-B
transitions with the matched MN-N transitions cn the change index.
It was predicted, 1f the distivctive change hypothesis is cerrect,
that degree of change would be greater for 3~B transitions.

Three additional one-way unweighted mezns avalyses of variance
(Winer, 1971) were conducted ou the four transition types, one for
each of the three levels of pexceptusl analysts. In esch anzlysis
there wvere four levels of t™z one facter, Tranaivion Type (B-B,

B-N, N-B, and N-N). It was precdicted that there would be greater
change in the stimulus at B-B and N-B transiticns than at B-N and
N-N transitions at 21l rhree levela of analysis.
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Resulta

Comparison 0f the random B-N pairs with randomly drawn pairs
fatled to provide support for the diatinctive state hypothesis.
The random B-N mean was 9.45, which did not differ significantly
from the mean foxr randem pairs, 8.97 (t(406) = .91, p < .20, one-
tafled). The mnean position diffevence for randem D-B pairs was
10.30, and for random N-N pairs, 9.58. Compsrisons of the four
means iudicated only one significant difference, that hetween ran-
dom B-B pairs and random paire (t{406) = 2.55, p < .U5, two-tsiled).
This difference might be fcterpreted as iudicating that brezkpoints,
as a proup, are less homogenous than randorly selecred points, a
result that might be predicted by the distinctive change hypothesis.
That is, selection of breskpoints on the basis of their succesaive
change, or difference in position, might be expected to yield, on
the whole, a less homogenous cet than rapdemly paired positions.
In any event, it is clear that these resulte do aot suppert the
distinctive state hypothesis,

Comparisnn of the B~B transitions with matched N~N transitions
confirmed the fivec predicticn of the distincrive change hypothesis,
in the degree of change in the stimulue was cignificantly greater
at B-B traansitions (F(1,262) w» 34.27, p < .C01). Mean change for
B-B transitions was 7.%1, and for the matched N«N transitions, 5.i7.

Ana}yses of variance of the four trarsition types yielded
significant effects of Trarnsition Typc at Fine-Unit (F(3,1078) =
34.30, p < .001), Fatural-unit (®(3,1536) = 41.56, p < .0C1), and
targe-Uait (F(3,996) = 18.2%, p < .001) levels cf perceptual ansl-
ysis. Means are reported 1in Table Seven, along with regults of

- an v -

insert Table fcven zbout here

t-tests on those means., It wvas predicted fron the distiuctive
chooge hypothesiy that B~B end N-P mesce would be greater than B-N
end N-N meane. As finspeciion of Table Seven indicates, these pre-
dictions were clearly supported at the Fire-Unit ard Batural-Unit
level cf anslysis, and received partial supporv at the Large-Unit
level cf perceptual analysis. At this level, the predicted dif-
ference betweer N-3 and B-N transitions was mot chtained, While
the means were in the predicted direction, this difference did nnt
apprcach significance (£(%66) = .46).

B-N means, in general, were intermediate between N-B means
aacd N-N means, a result that was not predicted. This finding
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could be due to the fact that, while some changes in the stimulus
take more than one second to complete, the pattern of change is
unambiguously defined before the movement ends. Movement could
thus continue to be large past the point at which the breakpoint
itself occcurs, but would not be marked as a breakpcint because it
has already been registered by the perceiver. For this to account
for the large B-N transition mean at large-unit levels, however,
would require the additional assumption that this 1s more the case
at this level than at others. While this may indeed be plausible,
no evidence for this assertion exists in the present analysis.

Baseline change rate for succeeding, adjacent stimulus points
in the seven sequences was 4.30.

Discussion

Results clearly supported the distinctive change hypothesis,
while failing to provide evidence for a distimctive state notion.
The two hypotheses, it should be noted, are not necessarily incom-
patible; discrimination of breskpoints could be based upon a
combination of the two, or it could be for certain sequences or
contexts, distinctive states are relatively mcre important than
distinctive changes. Such was clearly not the case, however, for
the range of sequences investigated in the present study.

It might also be argued that the present analysis was insen-
sitive to the distinctive state hypothesis, in that such etates
are defined not by particular absolute positions of body features,
but rather by distinctive configuraticns of positions that would
not be picked up by individual featurzs comparisons. This same
ceriticism, however, could also be made of the test of the distinc~
tive change hypothesis; distinctive changes could be distinctive
configurations of change, and a simple degree of change anelysis
could thus be expected to be equally insensitive to this hypothesis.
Despite these limitations, however, the diatinctive change aypo-
thesis was strongly confirmed.

a2 view of this confirmation, however, one might argue that
the assumption that perceptual segmentation is wholly stimulus
determined, and hence velatively constant across observers, is in-
deed justified. The iassue here concerns the degree to which the
perceiver enters into the definition of action units. One view
would be that the perceiver is a relatively passive participant in
the process, monitoring the stimulus for a certain degree of change,
and interpreting it as it occurs. In this view, which might be
termed a "change detection" model, any change above a certain
amount would be sufficient for unit formatfon. Findings that
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breakpoints have different informationel properties than nonbreak-
points would be seen as due to the inherent organization of the
behavior stream, rather than due to active gelection of these
points according to these properties.

Some evidence against this view is provided by a study re-
ported by Neisser and Becklen (1975). They presented subjects
with two optically superimposed sequences of events, in an analogue
of a dichotic listening task. Subjects were reéquired to press a
key when a eignificant event occurred in one of the episodes.
Neisser and Becklen (1975) found that subjects could readily attend
to one epizode and ignore the other, even when the two were super-
imposed. In addition, their subjects rarely noticed the occurrence
of "odd events" deliberately inserted into the unattended =pisodes.
Neisser and Becklen (1975) reject explanations of their results in
terms of selective filter mechaniems or differing eye-movement
patterns, concluding that their resuits are, "...a direct consequence
of skilled perceiving (p. 480)." These results are strong evidence
for the active construction of behavior units on the part of the
perceliver.

The present approach assumes that the perceiver monitors the
ongoing stimulus for particular patterns of change in particular
stimulus features, seeing an action as having occurred at those
points where such changes cceur. It should be emphasized that the
geventeen ccding features employed in the preseni analysis are not
necessarily those employed by the perceiver. As the coding system
is relatively exhaustive with respect to mcvement, however, at
least some of its elements should correspond with the perceptual
features actually employed by perceivers. For example, while the
system requires separate codings (treats as different elements) of the
left hand, left forearm, and lelt upper arm, these different elements
may be employed as a single entity in the perceptual organization
of ongoing action.

One further aspect of the present analysis deserves mantion.
The change index employed in this analysis is a measure of the num-
ber of coding features that changed, and is thus only indirectly
related to "ebsolute quantity of stimulus change," however, that
might be best defined in a three-dimensional movement aphere.

Despite these limitaticns, we were curious as to how the
monitored perceptual features would be compesed from the coding
features, and, given the vsriety of sequences, whether these com-
positions would be highly variable for sequences of different
content. Accordingly, the individual patterns cf feature changes
in the Natural-Unit B3-B transitions were factor analyzed separately
for each sequence. Input data consisted of the seventeen zeros and



45

ones obtained from the comparisons of codings (these were summed to
provide the change index). Seventeen variables were input to this
analysis, each consisting of a separate coding feature. This data
is primarily of deacriptive value, given the rather low number of
B-B transitions in each sequence relative to the number of input
variables.

Results of this analysis, 8 principal components analyeis with
varimax rotation, are reported in Table Eight. As inspection of

o s -

Insert Table Eight ebout here

-

thet table indicates, a clear-cut factor structure wag found for
each sequence, ranging from four to six factors. Average correla-
tions within and between facture indicace that these factors have a
real basis in the data (cf. Numnally, 1967). In addition, the fac-
tor structure for all sequences was a simple one, in that features
invariably loaded on one and orly one factor. Inspection of the
factors themselves suggests face validity. In Sequence I, for ex-
ample, which portrayed a man pacing back and forth waiting for a
series of pnone calls, the first factor consists of changes in the
features right hand and right forearm, movements of which define
answering the phone. Similarly, the second factor in that sequence
(see Table Eight) seems to define the actions in response to the
phone's ringing, as the actor interrupted his pacing by looking
around, turning. and rushing to answer it. In Sequence III, in
which a woman set a table with plates and food, the first factor
(see Table Eight) seems to correspend well to the actress's stepping
up to a table and leaning over to place oblects upon it. It is
also apparent from these dats that the perceptual elemcnts employed
consist of quite different coding festures in different sequences,
suggesting that the perceiver may have conaiderable flexibility in
composing monitored stimulus features.

If these data ere meaningful, this would imply that percelvers
were actually monitoring between four end six features for change,
depending upon the sequence. It would follow, therefore, that a
direct test of the feature change model of behavior perception could
be made on the basis of a change index composed by treating each
factor in the above analysis as a single feature. If at least one
of the coding features chaouged, this could be counted as a change of
one; if none of the component coding features changed, this could be
counted as zero. The range of this index could be from zero ta the
number of factors in the given sequence.
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This analysis was completed according to the above procedure,
and the resulting "factor change index' analyzed by a one-way un-
weighted neans analysis of variance comparing the four tramsition
types as before. Results indicated a significant difference be-
tween transition types (F(3,1040) = 30.14, p < .001). Mean number
of factor changes at B-B, B-N, N~-B, and N-N transitions were 3.69,
2,95, 3.53, and 1,92, respectively. Consistent with the notion
that segmentation of the behavior occurred when one of these
features changed, the B~B mean was significantly larger than the
B-N (£(1040) = 3.59, p < .0l), and the N-B mean was significantly
greater than the B-N (t(1040) = 2.83, p < .0l), and N-N means
(£(1040) = 7.88, p < .01). As in the analysis of the raw change
index reported earlier, the B-B mean was not gignificantly different
from the N-B mean (t(1040) = .76), and the B-N mean was signif-
icantly larger than the N-N mean (£(1040) = 5.04, p < .01).

One further asject of these data should be noted. The se-
quences used employed, in general, behevior with a constant theme.
If perceilvers may vary composition of monitored features from se-
quence to sequence, they should be able to systematically edit
monitored features during ongoing observation as well, aa the occur-
rence of certain events causes the percelver to anticipate certain
other classes of events, or as the theme of the behavior shifts.
The composition of non-redundant features for monitoring and the
ability to adjust that compodtion during ongoing observation may be
prime components of "skilled perceiving" (cf. Neisser and Becklen,
1975).

The present analysez, then, support the following conclusions:
(a) The unit of percepticn of ongoing behavior comprises the initial
perceptual input to processes of person perception; (b) change in
the stimulus 1s a necessary but nct sufficient condition for the
formation of hehavior units; and (¢) behavior perception is a feature
monitoring process, whereby the perceiver wonitors the ongoing
stimulus for patterns of change in particular stimulus features,
secing an action as having cccurred at those points where chenges
occur.,

Befcre proceeding on the basis of these data to a formal
explication of a model of behavior perception, however, a more
direct test of the assumption that actions are defined on a break-
point to breakpoint basis 1s necessary. Previous studies have
investigated the information properties of either single breakpoints
(Experiments Four and Six) or of breakpoint triads (Experiment
Five). While the immediately prededing data show there are objec~
tive basey for unit formation between successive breakpoints, the
action defining properties of breakpoint pairs has not been directly
demonstrated. In addition, given our concern with observer skill



b
&
&
&
¥
=
3
o
&

47

and the active, selective processes of the oLserver, direct evi-
dence that unit formation depends not only upon the change from
the previous breakpoint, but also upon the relation of that change
and the action it defines to previouely perceived actions is essen-
tial to formulation of an adequate theory of behavior perception.

Experiment Eight

Accordingly, the procedure employed in Experiment Five was
replicated, only with sucecessive breakpoint and nonbreakpoint
pairs, rather than the triads employed in that experiment. Subjects
viewed seven pairs of breakpoints and nonbreakpoints, judging each
pair as to correctness of presentation order and rating their con-
fidence in that judgement. 1In addltion, they rated the degree to
which the action portrayed was intelligible, or understandable, and
the degree to which it represented a "caused action' as opposed to
a random movement.

These data were then analyzed for mean differences, and,
where marked hetercgeneity of variance was observed, analyzed for
systematic differences in variability with an "analysis of variance
of spread" (0'Brien, 1976). It was predicted that breakpoint pairs
would yleld more and/or less variable judgements of ordering, intel-
ligibility, and cauvsal content of action.

While these predictionsg for pairs follow quite obviously from
the strong differences obtained on these measures for breakpoint
and nonbreakpoint triads im the Experiment Five study, thelir
confirmation provides both a stronger replication of those findinge
and baseline data for analyses subsequently reported.

Method

Subjects

Subjects were seventy-nine students (twenty-nine males, fifty
females) enxolled in introductoxy psychology classes at the Univer-
sity of Virginia. 7Two additional subjects were dropped from the
analysis due to fallure to complete the measures.

Scimuli

Items were 42 slides (21 breakpoints and 21 nonbreckpoints)
drawa from the Newtson and Engquist (1976) study of the informational
properties of breakpoints. These slides came from seven 30-second
action sequences recorded on 16 mm. black and white film. These
consisted of 1) a man nervously leafing through a magazine; 2) a
man working on a radio, znd smsshing it ia frustration; 3) a woman
cutting out a dress pattern; 4) a man repairing a motorcycle; 5) a
wvoman acclidentally spilling a cup of coffee; 6) 2 man searching
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for a lost item in a desk; and 7) a man setting out tools. Items
were selected on the basis of the unit markings of twenty subjects
instructad to press a button whenever & meaningful action occurred.
Slides were made of points where number of marks in an interval

.5 seconds around that point was one standard deviation above
(breakpointsg) or one standard deviation below (nonbreakpointa)
mean number of marks per one-second interval. An additional con-
straint on item selection was that, from each sequence, breakpoints
and nonbreakpoints alternate. Six slides (three breakpoints and
three nonbreakpoints) were selected from each sequence. Two pairs
were thus composed from the three points extracted from each se-
quence.

Apparatus

Slides were presented with a Kedak Carousel slide procjector
programmed to advance every five seconds, at a distance of approx-
imately eight feei. Projected size was 24 inches on the diagonal.

Measures

For each pair, subjects were asked to: a) judge whether the
pair was in cerrect or incorrect order; b) glve a confidence rating
for that judgement on a 3-point scale; c) rate the inteiligibility
of the pair on aninepoint scale from (i) not at all intelligible
to (9) very inteiligible; d) rvate the pair on a nine-point scale
on the degree tc whizh the pair represented a "random movement'

(1) versus a "caused action” (9); and e) to glve a cie-sentence
description of the two slides.

Procedure

Subjects were run in groups of nine to twelve persons. They
were informed that they would see a serles of slide pairs, and in-
instructed as to how to complete the measure for each slide set.
Each glide in the pailr was presented for five seconds; after presen-
tation of the vair, subjects completed the measures, and, when all
had finished, the next set was shown. Upon completion of the sets,
the purpose of the study was explained and subjects dismissed.

Design and Analysis

Accuracy of order judgements and confidence ratings were com—
bined into a single index by relating the two-vslued order judgement
(accurate or imaccurate) to the three-point confidence rating. This
index ranged from one, assigned to errors made with high coniidence,
to six, assigned to an accurate judgement with high confidence.
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Design for the analyais of variance of this combined confid-
ence and accuracy index and for the measures of intelligibility
and caused action was a 2 X 2 repeated measures in which factors
were Slide Type (Breakpolnts vs. Nonbreakpoints) and Order of
Presentation (Correct vs. Incorrect). As there were two pairs of
each Slide Type from ecach sequence containing a commor member,
four independent groups were run so that no subject saw two pairs
of the same Slide Type from each sequence. Data were combined
across these groups for the analysis,

Data from the intelligibility and caused action measures
were also entered into an analysis of variance of spread (0'Brien,
1976). This technique allows for analysis of differences among
the cell variances in factorial analysis of variauce designs,
testing main effect and interaction hypothesea concerning the
variance of a given measure. The bagic approach is to use esti-
mates of variability as observations in an analysis of variance.
O'Brien (1976) employed both theoretical and Monte Carlo results
to evaluate the power and robustness of different estimation tech-
niques in this procedure, demonstrating that two different indices
had satisfactory properties, and that both were superior to the
usual Z-variance and Box~-Scheffe procedures. Of the two indices
O'Brien (1976) derived, his '"g" values were chosen for use in the
present analysis, as it is directly interpretable in terms of an
additive model of cell variances. The computational formula
employed was:

) - 2 2
Uqe " Py Gyge ™ Yig)h T 8 gy

nij

where n,, 1s the number of aubjects in cell éj of a factorial
design, "y j is the mean of that cell, and s 1 is the estimate
of the celf variance. 3

Results

Summary tables for the analysis of variance of the three
measures are reported in Table Nine.

L e R ) - o .

Insert Table Nine about here
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On the accuracy measure, significant main effects were observed
for Siide Type and for Order of Presentation. Mean accuracy
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Table Nine
Analyses of Variance of Three Measures

of Action Descriptions

Measure
Order Accuracy Intelligibility
df M5 F MS F
Source
Subjects (S) 54  .780 L8947
Point Type (A)-~ 1 3.510 4.50 1.524 1.61
SA _"f sS4 780 947
Order of Presentation (B) 11,818 14.83 3.561 2.22
SB 54  .797 1.603
AB 1 .533 .82 .012 .00
SAB 54  .652 2.940

Caused Action

MS F
1.375
5.329 3.87
1.375

710 .41
1.714

.146 .08
1.740
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for Breakpoint pairs was 3.99, as compared to 3.74 for Nonbreak-
point pairs (p < .05). Means for the Correct and Incorrect
Presentation Orders were 4.10 and 3.64, respectively, (p < .0l).

As inspection of Table Nine indicates, mean differences on
intelligibility ratings were not significant, although the Break-
point mean (5.70) was higher than the mean rating for Nonbreakpoint
pairs (5.53). Congiderable heterogeneity of variance was observed
in this analysis, however, and an analysis of variance of spread
confirmed that there was significantly greater variability for
Nonbreakpoint pairs than for Breakpoint pairs , in that a signifi-
cant main effect wae observed for Point Type in this analysis
(F = 4,36, df = 154, p < .05) and mean gq~value for Ereskpoint
pairs was 2.07, and 2.74 for Nonbreaknoint paira. No other effects
attained significance in this analysis. ’

Breakpoint pairs, consistent with the hypothesis, were rated
significantly more as caused actions (X = 5.92) than were Non-
breakpoint pairs (X = 5.60, t = 1.99, df = 54, p < .05, one-tailed).
Al though there was some indication of haterogeneity of variance
in this analysis, with greater variance for Nonbreakpoint pairs
than Breakpoint pairs, analysis of variance of spread failed to
yield a significant main effect for this factor (F = 1.90,
df = 1/54), nor for any others.

Discussion

Results of comparison of breakpoint and nonbreakpoint pairs
replicated the findings with point triads in Experiment Five on
accuracy of order judgements, although, as could be expected,
differences were not as strong. Mean differences in intelligi-
bility ratings, while in the same direction as in the earlier
triads investigation, did not attain significance. The extreme
(and significant) differences in variability observed in the
present investigation on this measure between breakpoint and non-
breakpoint pairs was considerably greater than observed in that
study, however.

These results are consistent with the notion that breakpoint
pairs define temporal patterns that are the units of behavior
processing, in that, as pairs, breakpoints define informationally
superior patterns than nonbreakpoints. That is, the relatiun
between succesaive breakpoints 1s not only one of greater change
(cf. Experiment Seven), but it 1is also one of greater constraint
as to order of occurrence. In other words, the additional degree
of change that characterizes the objective difference between
breakpoint pairs and nonbreakpoint pairs matched for separation
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in time contains additional information as to the ordering of
stimulus points. This information, in turn, could result from

two different kinds of relationships between degree of change and
order information: 1) it could be that greater change, on average,
is required to portray non-reversible transformations between
stimulus points, or 2) that the more changes between stimulua
points the more l1ikely is the occurrence of non-reversible changes.
In any case, these data demonstrate that the point-to-~poinc
changes that. characterize successive breakpoints in acction sequences
have 8 consistent informational component that is interpretable

by human observers.

Experiment Nine

In this study, judgements of ordering and intelligibility of
breakpoint and noenbreakpoint triads were compared to the expected
values of these judgements based upon judgements of their com-
ponent pairs. The igsue of concern in this atudy concerns the
basis of breakpoint selection from the behavior stream. The pre-
vious data demonstrate that both objective and informatiocnal
constraints in breakpoint selection do exist between successive
breakpointa.

An additional basis for breakpoint selection, however, is the
perceiver's ongoing interpretation of the event. That is, unit
formation could depend not only upon the change from the previous
breakpoint, but also upon the relation of that change and the
action it defines to previously defined uctions. In this view,
the perceiver actively selects breakpoints in support of an over-
all, ongoing perceptual interpretation.

The 1issue here is the degree to which a two-action event, as
portraved by three stimulus points, 1s greater than the sum of
its parts. If gubjects were segmenting these actions on a simple
breakpoini-to-breakpoint basis, one would expect that the accuracy
of triad order judgements could be predicted from the accuracy of
order judgements of their component pairs. To the degree that
subjects selected these points with respect to a larger overall
interpretation, however, breakpoint triads should be judged more
accurately with respect to order than could be expected on the
basis of pairwise judgements.

Method

As the hypothesis concerns the comparison of pair judgements
with triad judgements obtained 1n Experiment Five, some of the data
reported in Experiment Nine was employed in the present analysis.
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In Experiment Five, triads were presented in correct order (1-2-3)
or in a fixed, incorrect order (2-1-3). Measures on 1-2, 2-3,

and 2-1 pairs were included in Experiment Nine, and that data was
used to compute expected values for this analysis. Data on the
additional 1-3 pairs were required, however, for the present
analysis, and were obtained concurrently with the data on the
other pairs. The constraint was maintained that no subject see
two pairs of the same slide type from the same sequence. Data was
inadvertently lost due to omission of a 1-3 pair trom one of the
sequences (Sequence 7), so data from only six of the seven
sequences was available for this comparison.

Data and Analysis

Intelligibility ratings for pairs were simply averaged to
obtain an expected value for triad ratings. These data were
entered into a 2 X 2 X 2 nixed~effects analysis of variance with
one between-groups factor and two repeated measures. The between-
groups factor was Presentation Format (Pairs vs., Triads), and
repeated measures were Slide Type (Breakpoint vs. Nonbreakpoint)
and Order of Presentation (Correct vs. Incorrect). There were,
then, six observations per cell in this design, as each of the six
sequences appeared in each condition. While this may seem rather
a low number of observations, it shculd be kept in mind that each
input observation is a mean of ratingsg not an individual rating,
and thus should provide a very stable estimate of the item proper-
tiles.

As in Experiment Nine, these data were also entered into an
analysis of variance spread (O'Brien, 1976) employing the same
factorial design as above. Input-values were computed from the
averages of pairs for expected values. If, as predicted, triads
contain more iaformation than their lovdependent pairs, these
ratings should be less variable tor triads than for pairs.

Derivation of order judgement comparisons between the triad
data and expected values for triads under the assumption of pair-
wise independence was done two ways. If subjects were judging
the triads by independently evaluating their two component pairs,
performance could be a function of oue of two indices, depending
upon the criterion adopted by subjects. Subjects could have been
evaluating each pair, and accepting the triad as correctly ordered
1f both pairs were judged to be correct. If this were the case,
overall probability of a "correct" response to a “riad would be
expected to be equivalent to the product of the probability of
the response '"correct" to the component palrs. These expected
values were computed for each triad, and, for ease of interpreta-
tion, subtracted from one in the Incorrect Order of Presentation
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condition so that means would reflect accuracy of performance.

The expected values and observed values for triads were entered
into a 2 X 2 X 2 mixed-effects analysis of variance in which there
were one between~-subjects factor, Pregentation Format (Pairs vs.
Triads), and two repeated measures, Order of Presentation (Correct
vs. Incorrect), and Point Type (Breakpoint ve. Nonbreakpoint).

The above criterion assumes, in effect, that subjects were
being conservative with respect to judgement of triad ordering as
correct, rejecting the triad 4if one pailr was judged ae correct and
the other as incorrect. Alternately, subjects could have been
conservative with respect to judgement of ordering as incorrect,
rejecting the triad only 1f both pairs were judged to be incorrect.
Under this assumption, expected value of triad judgements would be
equal to the sum of the probabilities of the respouse “correct" to
the pairs minus the product of the two probabilities. These
expected values were computed from the pairs data for each triad,

- and, a8 before, subtracted from ome in the Incorrect Order of

Presentation conditicu so that means would reflect accuracy of
performance. These expected values were analyzed with the same
design as the previous index.

We shall term the first derived index cf expected values a
"conjoint" index, @s it assumes pair oue and pair two of a triad
must be identified as "correct™ in order for the triad to be
Judged as "correct." The second derived index of expected triad
values we shall term a "disjoint" index, asz it asaumes that either
pair one or pair two of the triad must be identified as “correct"
in order for the triad to be judged as "correct." The conjoint
criterion assumes that, in general, it is easier to reject a triad
as incorrectly ordered than it is to accept it as correctly ordered.
The disjoiul criterion makes the opposite assumption.

Results

Compariseon of the expected value of triade on the intelligi-
bility ratings, as indicated by the average of the intelligibility
ratings of the component pairs to the raringe chtained for these
triads in Experiment Five, ylelded one significant effect, that for
Presentation Format (F = 5.69, df = 1/10, p < .05). Mean intellig-
ibility ratings for averaged pairs was 5.82; this mean for the
triads was 6.31L. Neither the main effect for Poin:t Type (F = .99,
df = 1/10) nor the Presentation Format by Pcint Type interaction
(F = <1) was gignificant in this analysis.

An analysis of varjance of spread was conducted on these
ratings as in Experiment Nine. Only one effect in this analysis
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approached significance, that of Presentation Format (F = 3,74,
df = 1/10, p < .10). Mean g-value for pairs was 1.16, and was
.366 for triads, in the predicted direction.

The analysis of variance comparing the expected values of
accuracy of order judgements on triads to the observed values for
those triads for both criteria, conjoint and disjoint, are re-
ported in Table Ten. The significant effects in both analyses of

Ingert Table Ten about here

Order of Presentation and the Presentation Format by Order of
Presentation interactions simply reflect the assumptions made in
deriving the expected values. As noted previously, the conjoint
criterion implies that it 1s easier to reject a triad a8 incor-
rectly ordered than it is to accept it as correctly ordered, while
the disjoint criterion implies the reverse. Consistent with these
implications, the Presentation Format by Order of Presentation
interaction in both anazlyses were due to significant differences
between the two orders of presentation for expected values only.
For the conjoint criterion, mean accuracy was expected to be .456
for Correct Presentation Order, and .763 for Incorrect Presentation
Order (t = 3.39, df = 10, p < .05); for the disjoint criterion,
mean accuracy was expected to be .740 for Correct Presentation
Order and .430 for Incorrect Presentation Order (t = 3.03, df = 10,
p € .01). The observed values for triads .625 and .626 for Cor-
r'ct and Incorrect Presentation Orders respectively, did not
diifer.

The effects of interest in these analyses are the Point Type
by Presentation Format interactions, which were significant in
both analyses. Means and the results of t-tests on these means
are given in Table Eleven. As inspection of that table indicates,
judgemental accuriiy of order for breakpoint triads was clearly

Insert Table Eleven about here

superior to the expected values computed from their component
pairs. In addition, observed means for nonbrcakpoint triads were
less than expected values; for the conjoint criterion this decre-
ment in accuracy approached significance (t = 1.91, df = 10, p <
.10, two-tailed), as it did for the disjoint criterion (t = 1.86,
df = 10, p < .10, two-tailed.)
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TABLE TEN

Analyses of Variance of Accuracy of
Triad Order Judgement

Criterion for Expected Values

Conjoint Disjoint
Source di MS F MS F
Presentation Format(A) 1 .003 .08 .079 3.16
S(A) 10 .039 .025
Order of Presentaticn(3) 1 . 284 S.85% 1.150 21.974%
AB 1 .281 5.78% 1.156 22.09%*
S(A)B 10 .049 .052
Point Type(C) 1 443 11.96%% .293 12.89%»
AC 3 .335 §.05% 494 21.73%*
sS(a)C 10 037 .023
BC 1 .025 .45 .048 1.45
ABC 1 .0l .18 .002 .05
S(A)BC 10 .055 .033

** p < .01
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TABLE ELEVEN
Observed and Expected Accuracy

of Order Judgements for Breakpoint
and Nonbreakpoint Triads

Accuracy Criterion

Point Type -Ubserved Conjoint
Breakpoint .80521 .622P
Nonbreakpoint .446b2 .597b

Disjoint

.5212

.5682
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A Theory of Behavior Perception

On the basis of these data, then, one can propose a highly
specific model of ongoing behavior perception. An action can be
portrayed by a minimum of twn successive stimulus points in which
at least one common feature has undergone transformation. To the
extent that the interpretation of the action depends upon the stim-
ulus content itself, the perceiver has at least two primary sources
of information: which features changed, and the nature of the
transformation. Some actions may be defined primarily with reapect
to the latter (e.g. moving an arm), or the reverse (e.g. chasing
someone), or some mixture of the two (e.g. raising one's hand).
Taken together, these two kinds of information provide a highly
useful and flexible basis for behavior perception, and could account
for our ability to easily recognize the same actions performed by
different persons in different contexts, and our ability to "see"
organized action in the movement of figures as abstract as geometric
forms (cf. Heider and Simmel, 1944). Some actlions, it should also
be recognized, may require more than two breakpoints for their
definition, and hence capitalize on more complex stimulus properties
(e.g. a certaln order of changes for specified features, or a par-
ticular rhythmic pattern of changes) for their unambiguous definition.

Behavior perception, then, may be viewed as a feature moni~-
toring process. The perceiver monitors some critical set of features
(a subset of the available features), segmenting the behavior into
parts as one or more of the mwonitored features change state.
Breakpoints, then, are pointe in the cngolng sequence where a
change in atate of one or more of the observer's criterial features
has occurred.

It is important to note that actions are defined by change
in the stimuius, not from the stringing together of a seriles of
discrete staces of the stimulus. This defirition 18 critical to
the understanding of ongoirg action sequences, and hag important
implications for the way one approaches the perception of meaning
in behavior. A mecningful action can only be portrayed by a
minimum of two breakpoints in which a commwn feature has undergone
transformation.

This notion is similar to that proposed by the great Russian
director and film theorist, Sergei Eisenstein. The primitive way
to think about action sequences, Eisenstein (1949) argued, 1is to
see them as composed of a series of building blocks extended lin-
early in time, with meaning a function of what follows what. The
alternative is to view meaning as a function of the successive
overlay of images, with meaning defined by the change, or difference
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between successive images. In his view, events should be vicwed
as having a depth dimension in time, consisting of the overlay of
successive states, with meaninz reeulting from the differencec

between tham. - -

The findings cited above, that the information structure of
behavior is highly discontinuous in time, consisiing of cerwain
critical information points, is coneistent with this view. Im
addition, it suggests that it may be more profitatle to focus upon
changes in ongoing behavior per se as the unit of analysis, as
opposed to contingencies between the occurrence of specific states.

A number of important implications follow frou this model of
observation. First, it is clear that behavior perception must
impose a short~term memory load on the cbserver. 1I. an actiom is
defined by a feature change then the state of the festure at time
one must be maintained for comparison at time two, when the fea-
ture has chanpged. Given the limited capacity of short-term memory,
a critical part of cbserver skill may be that of #eature selection.
That is, while many aspects of the ongoing event are changing,
some changes may be highly redundant with others, while some may
be simply irrelevant. A skilled observer may thus be one who
selects the least redundant get of criterial features for percep-
tual organization of the event, thus insuring maximal information
gain from a given observational episode.

In addition, a veteran observer of a given type of event,
interaction, or species, may develop a specialized set of predic-
tive features for use in observation, and these may be highly
ahstract. Observers of mother-child interactions, for example,
may employ as a monitored feature the distance between mother and
child, and organize their obgervation (l.e., see something of
importance as having occurred) whenever thig distance changes
markedly. An inexperienced observer could thus view the same
event and faill to notice what is readily apparent to the skilled
observer, =imply because of the difference in criterial features.

Another implication follows from the fact that persons do
not wonitor stimulus arrays all at once, but employ recursive
"scanpaths," moving their eyes around the array in a cyclic manner
(cf. Noton and Stark, 1971). Perception of an action depends upon
detecting its defining change; the action may thus be perceived as
occurring at any time the feature is changed, whether or not the
detection occurs at the precise moment the feature underwent the
change. If this is true, imwmediate detection of feature change
would be essential for a precise or accurate perception of the
order of events.
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There seems to be reason to expect that a "span of apprehen-
sfon" for feature change rates exists, such that features changing
too slowly or toc rapidly canmot employed for perceptual organiza-
tion. Consider, for instance, the experience of someone rapidly
dridbling a basketball. The cyclic movement of the ball, or per-
" haps the downward thrusts of the dribbler's hand could, in
principle, be employed to organize the sequence bounce by bounce.
When the dribbling is rapid, however, we tend to "see," or organ-
ize in our mind, the event "dribbling" from the start of it to the
end of it. If, however, the dribbler slows down at a continuous
rate, there comes a pcint at which one begins to "see" the event
bounce by bounce. The relevant features are now slow enough to be
within our span of apprehension for feature changes.

A similar example may be given for el w feature changes.
Bibl-Eibesfeldt (1970) cites an inatance where a newspaper seller
was filmed going about his business. At normal speed, nothing
unugual was detected about his behavior. When viewed at fast-
motion, however, Eibl-Eibesfeldt reports that the film revealed
that the man patrclled a very precisely defined territory, as if
he were tethered on a leash (p. 415). Eibl-fibesfeldt notes that
fast-motion film techniquee are valuable to ethologists because
they "...make visible certain regularities in behavior which nor-
mally es ape direct observation (p. 415)." Our interpretation
would be that the feature changes defining the organization of the
behavior--gradual movement arcund the perimeter--changed too
slowly for an observer to employ them to experience the organiza-
tion that existed in the behavior. It was outside the span of
feature change apprehension.

A final set of 1asues concerns the observer's ability to
systematically edit the criterlal set of features as observation
proceeds. That is, the same features may not be monitored con-
tinuously throughcut a given observational episode. Given the
limits on the number of features monitored, skilled observers may
adopt monitoring priorities, such that the appearance of a given
feature may cause the abserver to cease monitoring another. In
addition, shifts in feature wonitoring patterns may reflect the
observer's dependence upon his causal grammar of the event so that
certain feature changes result in systematic shifts to different
features, as the occurrence of one action directs the observer to
be vigilant for other actions. Insofar as the observer's percep-
tual grammar corresponds to the actual pattern of feature changes,
his efficiency is increased; insofar as it does not, the observer
is 1l1iable to see causal dependencies in the event that are erro-
neous.
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Phase IV: Direct Investigations of Obsgerver Accuracy

If our reasoning so far is correct, then the perceptual organ-
ization of a performance ia an important determinant of the
information an observer may draw upon in making judgements from
his observations.

One basic problem faced by any investigation of observer
accuracy 1is the definition of an adequate criterion against which
Judgemental accuracy may be scored. In the social judgement liter-
ature, such compromise criteria as agreement with estimates of
experts, variousaly defined, or agreement with the average judge-
ment of observers have been employed (Hastcrf, Schaneider, and
Polefka, 1970). Alternately, some studies have asked observers to
predict future behavior of the stimulus person, often from unre-
lated behavior samples, and employed actusl performance of the
stimulus person as an accuracy criterion.

The literature on objective performance assessment criteria
offers no easy solution. As Alluiai (1967) has pointed out, the
problem of an adequate criterion for performance on complex mean-
ingful taske is far from simple, and depende heavily upon decisions
and assumptions as to the level of performance to be assessed.
While many eolutions to the problems have been proposed, none has
clearly demonstrated its superiority over a wide range of perfor-
mance characteristics (cf. Fleishman, 1967).

Because of these difficulties, we decided to employ a class
of performance for the present investigation that wonld minimize
uncertainty as to an adequate criterion as much a3 possible. Sub~
jects viewed & series of films of archers shooting arrows. These
stimulus persons were drawn from a physical education course in
which long-term records of the objective quality of performance
was available. 7The task met several other criterion, as well, in
that 1t was 2 skilled mntor performance, requiring coordination
in the use and manipulation of eimple tools. It was brief enough
to allow presentation of several performances in a single experi-
mental session, es well as collection ot background data. In
addition, the petrformance could be presented from a side view
without showing the objective performince outcome. We could thus
be confident that cbserver's judgements werec based upon the action
itself,

Our object, then, was to provide a stimulus set which definitely
contained a performance skill with known, objectively verifiable
variations in skill level. This permits verification that perfor-
mance level can indeed be discriminated from the performance itself

R |



59

in the abseace of more objective performance indices. If oue is
to employ chbeserver ratings of job performances that do not have
clear, immediately evident or conveniently obtainable objective
outcome criteria, or for performences where objective outcomes,
while evident, are highly variable for even the most highly
skilled performers, it is essential that observers be capable of
evaluating the action of the rates independert of immediate out-
come information. -

Given at least a provisional solution to the criterion prob-
lem in an accuracy investigation, a second problem concerns the
format of the evaluations for computation of accuracy from thet
criterion. The typical procedure in social judgement research has
been to employ rating scales, and such a format was adopted in the
present investigation.

As Gage and Cronbach (1955) demonetrated in their classic
paper on the analysis of such data, ratings contain two types of
accuracy information as well as corresponding aources of bias
that may lead to an overestimation of rating accuracy. Because of
the complexity of the analysis procedures to cope with these prob-
lems, and a corresponding appraciation of the criterion problems
inherent in judgements on social dimensions, few systematic inves-
tigations have been conducted since Gage and Croubach's (1955)
conceptual analysis. ' The most complete investigation of accuracy
in social perception employing these analytic techniques was re-
ported by Bronfenbrenner, Harding, and Galwey (1958), and their
procedures were adopted for the present investigation.

Employing & behavior prediction accuracy criterion, Bronfen=-
brenner, Harding, and Galwey (1958) provided empirical evidence
for the existence of the two accuracy components logically derived
by Cage and Cronbach (1955), stereotype accuracy and differential
accuracy. Stereotype accuracy refers to the sbility to accurately
essess the absolute standing on a rating dimension ef the group
of stimulus persons judged. Differential accuracy rcfers to the
ability to correctly rank a set of stimulus pcrsons on a dimension,
regardless of accuracy as to their absclute standing on that ddmen~
sion. Thus, in & performance evaluation setting, a judge high on
stereotype accuracy could correctly discriminate the overall
quality of the group, while a judge high on differential accuracy
would be able to correctly rank the individual within the group.

In studies of accuracy in person perception, across & wide
range of different criterion types, these have been found te be
independent, uncorrelated skills. One question of interest in
the present investigation is whether this is true of performance
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assesement as well. Bronfenbrenner et al.(1958) also reported
that the largest component of absolute accuracy in person percep-
tion (i.e., raw accuracy scores uncorrected for bias) was due to
stereotypic accuracy, with a lesser contribution to overall accu-
racy of differential accuracy; this question is also of interest
in the present context.

In this phase of the research program, three interrelated
studies were carried out. The first step consisted of the presen-
tation of observers with skilled and unpskilled task performances,
obtaining both segmentations and judgements of those performances.
Concurrently, a second study of the nature of individual differences
in unitization was conducted, so that preliminary evidence as to
the relation of observer skill and individual differences could
be obtained. A third study was then conducted, employing break-
points selected on the basis of observer accuracy in the first
study, to provide evidence as to the relative importance of infor-
mation selection as a component of observer skill.

Experiment Ten

The first exzperiment in this phase was directed at the question
of the relation between perceptual organization and observer accu-
racy. The loglic of this investigation was to obtain observer
judgements, select the most accurate and least accurate observers,
and then to compare their segmentations of the performances. It
was recognized that the usce of a within groups design has some
disadvantages, but given our present state of ignorance as to the
nature and basis of observer skill it was impossible to pre-select
skilled observers on any objective basis for a criterion-groups
type of inventigation. This study, therefore, was an exploratory
cne,

Method

Subjects

Fifty-eight persons (thirty-two males, twenty-gix females)
were recruited as subjects in the experiment.

Stimuli

Stimuli for the skill assessment consisted of a series of
videotapes of ten archers shooting five arrows each. A side view
of the archers was presented that did not include the target.

Two of these ten served as exemplars for practice trials in the
experiment. Of the remaining eight sequences, data from only four,
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two at each skill level extreme, are reported here, as preliminary
anslyses indicated that our observer sample was unable to reliably
discriminate the middle skill levels. Sequences ranged in length
from 43 to 79 seconds; there was no systematic relation between
8kill level and duration of the sequence. Sequences were presented
in a firxed, randomized order.

Both the scale and the classification of archer skill levels
were determined in consultation with the instructor of the archery
class from which stimulus persons were drown. Performences were
classified in terms of the proportion of times the given archer
could hit a standard target at sixty yards: excellent = 75~100
percent; poor = 0~25 paercent. Two intervening skill levels were
also identified on this basis, but, as noted, could not be reliably
discriminated by our sample of observers. A four point rating
scale was used in the experiment.

Apparatus

Videotapes were presented on a 23-inch video monitor. Unit
judgements were recorded as in previous experiments.

Procedure

Subjects were run in pairs. To preclude influence between
gubjects in marking, they were seated at 2 table divided by a
partition, wore headphones, and response boxes were cushioned.

Two sample archery sequences were cshown, in order to give subjects
practice at the task. Subjects segmented each sequence under
inatructions to "press the button, whenever, in your judgewmeat, a
meaningful action occcurs; that 1is, whenever the archer completes

a step in shooting an arrow, press the button." After viewing
and segmenting each of the two practice gequences, subjects were
informed of the skill level of each (2 and 3).

The eight sequences were then presented, and subjects rated
each archer on the four-point scale and gave a confidence rating
for each judgement. Each archer was rated lmmedfately after his
or her performance was viewed.

Measures

Measures consisted of the segmentations of the four archery
sequences at skill extremes, ratings of those archers on a four-
point scale labeled "very skilled" (1) to "very unskilled" (4),
and a corresponding nine-point confidence scale.
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Three accuracy 1indices were derived from these ratings:
1) an absolute accuracy index, incorporating the confidence judge~
ments, that could range from 1 to 18, with 1 equal to an error
made with high confidence, and 18 nsszigned to an accurate judge-
ment made with high cenfidence; 2) a stereotype accuracy index,
consisting of the absolute value of the difference between the
subject's mean rating for the four sequences and the true mean on
the criterion for the four sequences (2.5); and 3) a differential
accuracy index, consisting cf a correlation between each subject's
four ratings and the corresponding four criterion values. Upon
completion of the ratings, a final questionnaire was administered,
asking subjects tc report (1) their viewing experience with the
task; (2) their own experience in performing the task; and (3)
self-rated skill level at the task.

Degign and Analysis

A full correlation matrix was computed on all measures. In
addition, the upper and lower quartiles an the differential and
stereotype accuracy indices were identified, and the individual
marking patterns for these subjects were summed within each group.
Breakpoints for each group were identified, using a criterion of
one standard deviation above the dverage number of marks per in-
terval to {dentify these points, as in previous studies.

Comparisons of the marking patterns between accuracy and
inaccurate groups on each of these two accuracy indices were made
by means of a likelihood ratio technique, under assumptions of
product binomial sampling. This test statistic was derived
specifically for this applization,* and its relative power is yet
to be determined. It was developed and included because no statis-
tical tests for this type of comparison presently exist, and, it
these techniques are to be applied, even roughly appropriate
statistical procedures will be helpful in those applications. The
test statistic used, T, was as follows:

Y ~ ~
T = 2{-L (X.}] 1ogeCB + (N - x'3)1°3e(1‘ch)
=L '

+yv.] 1ogeaj + (N2 - y.j)loge (1-&1))

L & a
+i ((X.3 +y.))log, 7, + (N} + N, - X.§ - y.j)loge(l-‘rj))}

3=1 :

* We are grateful to Dr. John Rotondo for providing us with this
derivation.
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where N; 1s the number of subjects in population oue; N, 1s the

number of subjects in population two; X.j is the total number of

subjects in population ome who marked i interval j; y.] is the

tetal number of subjects in population two who marked interval };
2] . ¥l . D

81 = Nl oy "N, Tj = Ny + Np ; and p is the number of inter-

~

vels. The null hypothesis is that Gj - a ; the alternative is

that there exists some j such that 8; # dj. Under the null hypoth-
esis, T is distributed as a chi-square with p degrees of freedom.
This value may be converted to a z-score by the formula,

1/3

z = (g) + G%;D -1 . These unit normal z-values are reported

G

below.
Regults ard Discussion

Results indicated greater than zero accuracy om all three
accuracy indices. Mean absolute accuracy was 8.11, mean stereo-
type accuracy was .21 (the lower this index the greater the
accuracy), and mean differential accuracy was .26. Consistent
with previous findings in interpersonal perception, the two accu-
racy components were findependent, as steractype accuracy
correlated only .09 with differemtial accuracy. This finding may
be of considerable practical importance, as it indicates that
observer accuracy is a combination of two independent skills,
rather than a uni-dimensional skill, While the optimal solution
for a given assessment is to have observers with both skills, the
importance of the two skill types depends upon the situation. If
it is of primary importance that trainees have mastered a task
above a certain, absoiute level, & stereotypically accurate judge
will be adequate, regardless of his standing on differential
accuracy. If it is of primary importance to select the best
trainees available, regardless of absolute skill level, a differ-
entially accurate judge is most useful.

In this regard, it is of considerable interest that a signif-
icant correlatiocn between judge's seli-rated skill level and
stereotype accuracy was observed (r = ~.38, p < .003). The neg-
ative correlation, it should be noted, is due to the fact that a
lower score con the stereotype accuracy index indicetes greater
accuracy. This value was only .18 (n.s.) for differential accu-
racy. The magnitude of these correlations are probably depressed
because of the relatively low number of skilled archers in the
sample; mean rated skill level on the same scale as the archers

%&; 4
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were rated (1 = very skilled, 4 = very unskilled) was 3.19. They

suggest, however, that experience with a given skill more readily

confers accuracy in absolute judgement of skiil level, rather than
differential sensitivity.

Maier (1976) notes that the Army has decidad to shift from
paper and pencil testing to "eriterion-referenced performance
testing.” Part of the new tests involve observer ratings of task
performances; observers rate the trainee in terms of whether his
performance is above an absclute level of proficiency. Maler
(1576) reports that a preliminary decision has been made Lo select
observers on the basis of self-rated skill ievel atr the task.
These data indicate that that decisicn was a sound one.

Contrary to findings on accuracy in social perception (cf.
Bronfenbremner et al.(1958)), the bulk of overall accuracy in
these data was accounted for by differential accuracy. Differen-
tial accuracy correlated .4Z (p < .001) with absolute accuracy,
vhile this value was only -.15 (n.s.) for stereotype accuracy.
This finding is reasonable in view of the relation between stereo-
type accuracy ana the observer's task competence, and the low
level of task gkill in the sample. In relation to Rronfenbreaner
et al.'s (1958) findings that the largest accuracy ccmponent in
normal social perception in Iinteractione was due to stereotypic
accuracy, this finding again suggests that observer expertise in

the task primarily enhances accuracy in the absolute level of
ratings.

Subjects were selected who £ell intc the upper and lower
quartiles of each accuracy measure, and their segmentations of
the stimulus gsequences were coupared by the method previously
described. According to this test, segmentations of stereotypically
accurate subjects differed significantly from segmentations of
stereotypically inaccurate subjects (Z = 2.43, p < .01); segmen-
tations of differentially accurate subjects also tended to differ
from those of differentially inaccurate subjects (Z = 1.11L, p <
.14). Further examination of the segmentations of differentially
accurate and inaccurate subjects indicated that these two groups
differed strongly in their seguentations of the least skilled
performances (Z = 2.23, p < .05), but not in the segmentations of
the most skilled performances (Z = 1.39, p < .10).

These differences, it should be noted, were in patternse of
seguentation. Simple number of units mavked correlated ~.0l with
absolute accuracy, .06 with stereotype accuracy, and .03 with
differential accuracy. As these subjects subsequently tock part
in a study of individual differences in unitization (Experiment
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Twelve, sece below), it was possible to relate those findings to
observer accuracy in the presznt data. Unitization range, defined
as the difference between number of units marked under fine-unit
instructions minus the number of units marked under the large-unit
instructions for the same behavior sequence correlated .28 (p < .05)
with differential accuracy. This suggests that those persons with
the greatest flexibility in perceptual crganization are more able

to discriminacte individual differences in performance skill. Range
was unrelated to stereotype accuracy (r = .08).

The relation between perceptual organization and observer
accuracy in the present data supports the notion that an important
part of both types of cbserver skill is the nerceptual selection
of good inforwation. It remaina to be demonstrated, however, that
these segmentation difierences played a causal role in judgemental
accuracy. That is, while pattern of perceptual organization would
appear to discriminate hetween accurate and inaccurate observers,
the diiferences in segmentations could be the result of incidental,
correlated differences hetween accurate asnd inaccurate observers,
and not of causal significance.

This issue 18 of practical importance as well, in that it has
implications for observer skill truining. If information selection,
as indicated by perceptual organization, Lz an important causal
factor in observer accuracy, then observer training might best in-
clude direct perceptual practice with segmentations of gkilled
obgervers,

One stralghtforward means of ionvestigating this issue might
be to select the breakpoints of the high and low atereotypz and
differential accuracy groups, photograph them, and mount them as
slides. These glides cauld then be presented to four independent
groups of judges, who would then be asked 1o rate the performances
on the same scales. Differences between the high and low accuracy
groups, 1f obtained, might then be taken as evidence for the
causal role of the segmentaticns in observer accuracy.

One problem with this approach, however, is that it relies on
the ugssumption that the segmentations of the iraccurate groups,
and, presumably, their luterpretations, are as homagencous as
those of the accurate groups. A more reascnable assumption would
be that, while there is a uniform perceptual organization for
accurate judgea, in that they all converge to the same judgemeat,
observers may be inaccurate for a wider variety of reasons. For
example, stereotypically inaccurate judges were those who either
over-estimated or under-estimated the skill level of the group.
Similarly, differenticlly ipaccurate judges were those who either
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ranked the srimulus perscns in a manner uncorrelated with the
criterion, or those who produced rankings inversely related to
the criterion. Both groups could include those who were simply
confused, and failed to come up with a consistent perceptual
interpretation.

These problems compromise the interpretation of the segmen-
tation differences obtained between skilled and unskilled observers,
as well. These differences could have been an artifact of com-
parison of a group selected on the basis of a uniform Iinterpretation
( the accurate groups) with the segmentations of a group with a
variety of interpretations (the inaccurate groups).

With respect to the interpretation of the simple decoding
study outlined above, furthermore, differences in decading accu-
racy could simply reflect a difference in coherence of the accurate
segmentations, based upon a uniform interpretation, and inaccurate
segmentations composed of combined segmentations of a variety of
interpretations. Failure to find a difference in decoding accuracy,
furthermore, could result {f the cowmbination of two entirely dif-
ferent inaccurate segmentations cancelled out each other's
deficiencies. For nxample, combining the gegmentation of a judge
who over-estimated skill levels with the gegmentation of a judge
who under-estimated skill levels might provide the basis for an
accurate estimation.

One further complication is introdu.ed by the fact that the
right information wmuy be a necessary, but not sufficient condition
for judgemental accuracy. That is, a skilled observer might be
unable to make an accurate judgement given unsuitable information,
but an unskilled observer might also be unable to make an accurate
Judgement whether he has the correct Information or not.

Experiment Eleven

‘ In 14ight of these problems, the following procedure was
adopted in order to provide evidence for rhe cuusal role ot behavior
segmentation in observer accuracy. Breakpoints from the stereo-
typically accurate group in the previcus study were identified
and mounted as glides, as were the breakpoints from the differen~-
tially accurate group. The resulting two slid: sets were then
presented, separately, to tws independent groups of judges.

These judges then rated the skill level of each archer, as in the
previous study. Both stereotypic end differential accuracy
indices were then computed and compared to the average levels of
accuracy on these indices obrained 1u the previous study from
judges viewing the continuous sequences.
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The logic of these comparisons is as follows. Both groups of
judges, those who viewed the continuous sequences and those who
viewed the segmentations only, may be assumed to be, on average,
of equal skill levels with respect to their ability to integrate
information concerning the task. The highly accurate groups who
provided the basis for the selection of breakpoints could have
been superior both in information selection and in information
integration skills. If the breakpoints of the accurate groups do
contain the informational base of the judgements, then we have
provided the decoding groups with the information necessary for
accurate judgements. If this information is not only necessary,
but also sufficient, the decoding groups would be as accurate as
the groups from whom the breakpoints were selected. If this
information is necessary, but not sufficient, the decoding grcups
should do as well as the groups who saw the continuous sequences.
If, however, the segmentations of the highly accurate groups do
not contain the informational base of the judgements, then subjects
viewing the continwus sequences should be more accurate than sub~
Jects viewing the segmentations only, and our initial hypothesis
in this phase of the research that the perceptual segmentation of
a performance determines the information an observer may draw on
in making his judgement is clearly disconfirmed.

The hypothesis, then, may be tested twice, on both differen-
tial and stereotypic accuracy skills. Our prediction is a null
one, howaver, and thus may provide at best only indirect evidence
for the validity of the hypothesis. More direct evidence may be
provided by taking advantage of the independence of the two types
of observer accuracy. To the extent that the two accuracy skills
are stimulus information selection skills, and not information
integration skills, subjects viewing breakpoints from judges high
on only one of the skills should achieve their level of absolute
accuracy primarily on the basis of that type of accuracy. That
i1s, level of absclute accuracy should correlate with stereotypic
accuracy for subjects viewing the breakpoints of stereotypically
accurate judges; similarly, level of absolute accuracy should
correlate with differential accuracy for subjectis viewing the
breakpeints of differentially accurate judges.

These predictions depend upon the assumption that the two
independent components of accuracy are stimulus based. For this
assumption to be true, the hypothesis that the perceptual segmen-
tation determines the informational base of observer judgements
must also be true. Confirmation of these predictions, then, will
provide the evidence needed for confirmation of that hypothesia,
although disconfirmation will not rule it out.
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The result, then, is that we have the possibility of clearly
disconfirming the hypothesis that perceptual segmentation constitutes
the basis of observer judgements, and the possibility of clearly
confirming that hypothesis.

Despite the ambiguities noted above in interpretation of the
segmentations of the inaccurate groups, these segmentations were
also included in the present study.

Methnd

Subjects

Subjects were sixty-three undergraduateg at the University of
Virginia.

Stimuli

Stimuli were slides of breakpoints identified from the markings
of the upper and lower quartile groups on the stereotypic and dif-
ferential accuracy measures. Criterion for breakpoint selection
was that any point above the mean number of marks per interval was
taken as a breakpoint. This resulted in 84 breakpoints from the
stereotypically accurate gruup. Slides were prepared of the dif-
ferential accuracy points, and the time intervals between them were
recorded. Points from the stereotypically accurate group were
recorled as s8tills on videotape and presented to subjects on &
vider, monitor. In both formats, each breakpoint was presented and
mairtained for the actual length of time between it and the occur-
rence of the next breakpcint, and then the next breakpoint was
shown.

Breakpoints from the lower quartile differentially accurate
and stereotypically accurate groups were obtained in an identical
manner, and prepared as slides.

Procedure

Subjects were run in groups ranging from one to seven. Sub-
jects were instructed that their task would be to view a series of
archers, to rate the skill level of each, and to give a confidence
judgement for each rating. They were then shcown the same two prac-
tice videotapes that were ugsed in the previous experiment. With
the exception of the marking instructions, instructions to this
point were exactly the same as in the previous experiment. Subjects
were then informed that, rather than continuous videotapes, they
would view a series of stills, but that the duration of each still
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plcture represented the actual time it tcok for the actor to
change from one position to the next.

Measures

The three accuracy indices, absolute accuracy, stercotype
accuracy, and differential accuracy were computed exactly as in
the previous experiment.

Results and Discussion

Mean differential accuracy of subjects who viewed the contin-
uous videotapes in the previous experiment was .52; subjects who
viewed the breakpointy of the differentially accurate group averaged
.51 on this index (t (78) = .09, un.s.). The upper quartile group,
gelected from the first experiment, had a differencial accuracy
rating of .90, which was significantly more accurate than ratings
of the decoding group (t (934) = 2.98, p < .01l). Mean stereotype
accuracy of subjects who viewed the continuous videotapes was .31;
subjects viewing the breakpoints of the stereotypically accurate
group averaged .455 (less accurate on this index, for which a
lower value indicates greatcr accuracy), but this difference was
not statistically significant (t(67) = 1.59, p < .20). The upper
quartile group on thls index, from whom these breakpoints were
selected, had o stereotype accuracv mean of .27, which was nearly
gigniricantly more accurate than the decoding group (t(24) = 1.81,
p < .10).

With resgpect to the first set ¢of predictions then, these data
do not confirm that perceptual segmentation is unrelated to judge-
mental accuracy, in that, on both indices, the decoiling groups were
not significantly less accurete than subjects viewing the continuous
sequences themselvesa. The pattern of results are clearly conslistent
with the propeosition that the perceptual segmentation of accurate
observers, as represented by breakpoints alone, is a necessary but
not sufficient condition for judgemental accuracy.

More direct evidence for this proposition is provided by the
correlations between absolute accuracy and the two independent
accuracy indices in the decoding groups. In addition to stimulus-
based discrimination it will be recalled, absolute accuracy scores
contain additional components of bhias (cf. Gage & Cronbach, 1955).
The two accuracy indices were specifically derived to control for
these biases. Insofar as absolute accuracy of judgement is based
upon stimulus information, however, . ls index should correlate
with one of the two uncontaminated indices, and thus represent the
degree to which absolute accuracy is accounted for by each skill
(Bronfenbrenner et 21., 1958).



Byss

70

For subjects viewing breakpoints from the stereotypically
accurate group, absolute acruracy correlated -.56 with stereotype
accuracy (p < .07; note that the inverse relation follows from the
nature of this index), and only .08 (n.s.) with differential accu-
racy. For subjects viewing breakpoints from the differentially
accurate group, absolute accuracy correlated .59 (p < .001) with
differential accuracy, and only .08 (n.s.) with stereotype accuracy.
Intercorrelations of the two iundiceg within both decoding groups
again indicated independence of the two accuracy types, correlating
~.04 and .06 within these conditions.

The results confirm that the two independent components of
judgemental accuracy are independently based in the stimulus, in
that they decoded indepeudently, and hence, by implication, directly
confirm that the perceptual segmentation of a task performance
determines the informatiocnal base of observer judgements.

Additional evidence for this propogition comes from & cowpari-
son of mean differential accuracy of decoding groups who viewed
the breakpoints of «+ereotypic or diftferentialily accurate judges.
These two breakp. int selection groups differed strongly on level
of differential ac uracy, with the differential accuracy selection
group significantly more accurate (t(z7) = 4.28, p < .01). This
accuracy difference decoded quite strongly, as well, with subjects
viewing breakpoints of differentially accurate judges significantly
more accurate on this index than subjects viewing breakpcints of
stereotypically accurate judges (£(231) = 2.11, p < .05).

A similar comparison on the sterectype accuracy index was not
informative, as the differecnces on this index between selection
groups did not attain significance (t(27) = .06), nor did the two
decoding groups differ significantly (t(31) = 1.46, p < .20).

This problem reflects a consistent pattern of weak results on the
sterentypic accuracy measure throughout these investigations that
probably reflect the constraints of the present procedures. In
particular, with only a four-point rcting scale and the concomitant
distribution of skill levels such that the criterion and scale
midpoints coincide, this index was probably quite insensitive in
these studies. Future investigations would do well to avold these
constraints.

Finally, comparisons of the absolute accuracy of subjects
viewing breakpoints of accurate vs. inaccurate judges indicated
that subjects viewing only the breakpoints of accurate judges were
more accurate in their judgements (X = 8.76) than judges viewing
breakpoints of inaccurate judges (¥ - 7.70, t(59) = 2.48, p < .01).
As ncted above, interpretation of findings employing segmentations
of inaccurate judges 1s ambiguous.
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These data provide strong confirmation that observer infor-
mation selection is a prime component of ohserver accurecy, and
imply that observer skill training in segmentation may be an impor-
tant part of any program to enhance observer accuracy.

Experiment Twelve

One final question of both pragmatic and thecretical ianterest
concerns the nature of individual differences im perceptual organ-
ization. If, as the previous data suggest, observer skill depeunds
upon highly specific differences in perceptual organization, then
skill training in observatiom should be highly feasible. This would
be consistent with Barker and Wright's (1955) conclusion from their
attempts to maintain reliability of level of organization across
observers. Alternately, observer skill could depend upon more
enduring cognitive and affective structures, such as personality
variables. If this 1s the case, it could be more preofitable to
pre-select observers according to those characteristics that are
accuracy-related thar to undertake cbserver skill training.

: The relation beiween this perceptual system and personality
variables 1s of thesretical iaterest as well. At the outset of
this project, our preliminary evidence suggested that behavior
perception 1s a process that occurs at a low cognitive level; con-
sistent with this interpretation, one would snticipate that no
strong relationships with global personality measures should be
found.

In terms of rounding out our evidence as to the nature of this
procese, however, some evidence as to the nature of individual
variation in perceptual corganization 1s necessary. One question
concerns the nature of individual differences in the "mormal be-
havior perspective," to use Barker and Wright's terminology (1955).
Do individuals differ systematically in the size, or extent, of
their behavior perspective such that some persons are eble to
analyze behavior at extremely fine or extremely large levels, while
others operate within a more restricted range? Or do persons tead
to differ in the -verall level of tlheir range of anslysis, such
that some persons are able to analyze very finely, but not at very
large levels, or vice versa? Do these characteristics relate in
any systematic fashion to cther individual differences?

Method

Subjects

The fifty-eight subjecte who participatzd in Experiment Ten
also participated in the presant study.
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Stimuli

The stinmulus tape consisted of a 154-second sequence depicting
a man constructing a tower from blocks and sticks (Sequence VI,
Experiment Three). This sequence was chosen because it provided a
clear discrimination between the three instructional levels of
analysis (fine-unit, large-unit, and natural-unit) with a high
degree of reliability at each level.

Procedure

Assessment of observer segmentation characteristics was con~
ducted following the subjects' participation in Experiment Ten.
Subjects were given a five-minute rest period after completion of
that experiment. All subjects segmented the sequence first under
instructions to segment the behavior into "whatever actions seem
natural and meaningful to you" (Natural-Unit instructions). Marking
instructions for the second and third viewing were veried, so that
half of the subjects were instructed to mark the sequence into
"the smallest actions that scem natural and meaningful to you,"
(Fine-Unit instructions) and then, on the third viewing, to segment
the sequence into "the largest unita that seem natural and meaning-
ful to you" (Large-Unit instructions). The other half of the
subjects received these ssme instructions in rever-e order (Large-
Unit, then Pirce-Unit).

Upon completion of the final viewing, subjects were requested
to complete the short form of a personality inventory, the Person=-
ality Research Form. Subjects were informed prior to completing
the instrument that a) its completion was not mandatory, and b)
their name was not to be put on the test, as their responses were
completely anonymous. That is, each subject's data set was given
a number so that, while data could be analyzed for systematic
relations with the prior accuracy assessment, no link between the
subjects’ name and their data could be established, thus assuring
complete privacy for this personal information. All subjects
agreed to complete the imventory.

Measures

Measures consisted of the three segmentations at each of the
three instructional levels. Direct measures, then, consisted of
the number of units marked under Fine-Unit (FU), Natural-Unit (NU),
and Large-Unit (LU) instructions. In addition, two further measures
of observer characteristics were derived: Range, consisting of
the number of units under FU instructions minus the number of units
under LU instructions (i.e. Range = FU - LU), and a "natural unit-
1zation tendency" score (NUTS), consisting of the number of units

»
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at NU instructions minus number of units at LU instructioms,
divided by the range (i.e. NU - LU). This "NUTS" index provides
FU - CU
a measure of the place in the observer's range where the observer
chooses to operate under NU instructions relative to his range.
Upon completion of the segmentation tasks, subjects completed the
Personality Research Form, Form A (Jackson, 1967). This form was
chosen because it has the best psychometric properties available

in current perscnality tests and is especially appropriate to this
sample. ; ;

Design and Analysis

Full correlation matrices were obtained for all measures. In
addition, number of units employed in the three instruction con-
ditions were analyzed in a 2 X 2 X 3 mixed effects analysis of
variance in which factors were Sex, Order of Instructtons (NU - FU -

LU ve. NU - LU - FU), and a repeated measure, Instructional Set
(WU vs. FU vs. LU).

Results

Analysis of variance yielded only one significant effect,
that for Instructional Set (¥(2,108) = 99.72, p < .001). No other
effects or interactions were esignificant. Mean number of units
employed in the three instructional conditions were 30.26, 49.53,

and 12.16 for the Natural-Unit, Fine-Unit, and Large~Unit conditions,
respectively.

Intercorrelations of the different measures of observer seg-

. mentation characteristics are reported in Table Twelve. As

Insert Table Twelve about here

inspection of that table indicates, there was a positive and highly
significant correlation between number of units employed at Fine-
Unit levels and number of units employed at Large-Unit levels. This
relation indicates that perscns tend to differ in the overall level
of their range, such that those persons who analyze most finely

are least able to analyze in large units. Results on the "NUTS"
index indicated that there 1s no systematic relaticn between where
in the range an individual typically operates and the size of the
range. Mean value for this index was .51 (SD = 1.22), indicating

that, in general, persons operate precisely in the middle of their
available range.




TABLE TWELVE
Experiment Twelve

Intercorrelations of Five Cbsecrver Segmentation Characteristics

Characteristic

No. Fine No. Large No. Natural Range NUTS

Units Units Units
No. Fine Units 1.00 SATLRR L TGx% .9194%  -.053
No. Large Units 1.00 W57 2Nk 084 -.05%
No. Natural Uaits 1.00 JO4TH* . 264%
Range 1.6C ~,015
NUTS 1.00

* p < .,10

** p < 001
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Only four correlations between the fifteen personality dimen-
sions of the Personality Research Form and the five segmentation
characteristics even approached significance, about what would be
expected by chance. This 1s consistent with interpretation of the
process of perceptual organization of behavior as a highly specific
cognitive perceptual skill.

With respect to the two types of observer accuracy, analysis
indicated an absolute lack of relation between personality dimen-
sions and observer accuracy of either type. There was, as noted
previously, a significant relation between rang~ size and differ-
ential accuracy (r = .28, p < .03), although not between range size
and stereotype accuracy. No other significant relations between
accuracy and unitization properties of the observer were obtained.

Lack of a relationship between this process and global in-
dividual differences, however, does not rule out the possibility
that this process may mediate, and hence be biased by, interactions
between behavior content and personality or attitudinal predisposi-
tions.

For example, we have not found systematic sex differences as
a function of either sex of observer or sex of stimulus person.
Dr. Kay Deaux, of Purdue University, has, however, investigated
these variables in relation to behavior segmentation in somewhat
more detail. Deaux (personal communication) varied sex of observer
and sex of stimulus person, and, as we have, found no overall dif-
ference on either variable. In addition, however, she included
Bem's Androgeny Scale - an attitudinal measure of the degree to
which persons accept comnventiomal, traditional sex-role definitions.
She found that both males and females whe are highly sex-typed
segmented male task behavior more finely than they segmented female
task behavior (the task performance was identical for both sexes of
stimulus person).

Te the extent that segmentation differences can alter judge-
ments of perfocrmance, a constant bilas would be produced by sex~-typed
raters; this bias would not be countered by matching raters to
ratees by sex, furthermore, as highly sex-typed women show an iden-
tical bias to that of highly sex~-typasd men.

It may be, therefore, that personality-situation interactions
are mediated through effects on perceptual organization of events,
as, when the content of an event is relevant to a personality
dimension of the perceiver, his interpretations of that event
undergo systematic biases.
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Summary and Conclusions

The overall goal of this program of research was to develop
a theoretical model of the human observer with definite implications
for observer skill. In order to progress towards this goal it was
first necessary to identify, at least on a preliminary basis, the
level at which obseérvational processes occur. Our evidence
indicated that our phenomena are products ¢’ low level perceptual-
attentive processes. The second step was to verify the phenomenal
reality of the units discriminated at the perceptual level. Our
evidence indicated that such units are subjectively real unita of i
experience of ongoing behavior, and also offered clues as to the ;
nature of their informational base. Of critical importance was ;
the implication that the perceptual structure of behavior under-
standing rests upon the discrimination of intermittently-occurxing
points of definition in the behavicr stream. This poesibility
formed the basis of the next step in the investigations, an inquiry
into the objective structure of behavior as a stimulus, and its
relation to the phenomenal units by which actions are comprehended.
At last, a general conceptual framework that could reasonably account
for the phenomenon and evidence at hand began to emerge. While far
from complete, the model of behavior perception as a feature moni-
toring process can serve as a basis for the generation and evaluation
of specific hypotheses about specific phenomenon in ongoing obser-
vation. :

Given this conceptual framework, the final task was to verify
that it could indeed serve as an operationalization of observer
skill. Despite the complexities of accuracy research, supportive
evidence for this application of the conceptual framework was ob-
tained. Such evidence as was gained, however, suggested that,
while the model succeeded in operationalizing the information
selection basis of observer skill - a necessary basis for accurate
observation - further processes of information integration must be
also accounted for in a complete description of skilled observation.

In this connection, it is well, to keep inm mind that an ongoing
perceptual process wili almost necessarily be a cyclic one, with
constant feedback between processes of information selection and
interpretation. The perceiver constantly works out interpretations
and seeks information in order to generate new interpretations.
Perception, then, is not a matter.of passive interpretation of
stimulus information, nor is perceptual skill simply a matter of
the precision or efficiency of information integration. Perception,
and behavior perception in particular, is a process of active inter-
action between the perceiver and the potential of his world for
information.

st
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With respect to the pragmatic concerns that motivated the
support of this project, one final point is in order. The con~
clusions and implications of this research are highly speculative,
and at most can be seid to provide a heuristic framework within
which particular, especific applications may be approached. It may
well be the case that the methods we have developed in the course
of this research for addressing questions of observer skill in
performance assessment will be of greater value than any of the
conclusions as to the nature of cbservational processes we have
put forward.
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