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Abstract 

A proposed measure of the perceptual organization of ongoing 
behavior was applied Lo the problem of operatlonallzlng 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, Stereotypie 
and differential accuracy. The former refers to the ability of 
observers 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 is 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 1ft these tasks as a primary goal of training,   the need for 
more precise and adequate means of evaluation of task performance 
has become Increslngly Important (Maler, 1976).    Due to the nature 
of many Important task performances,  furthermore,  the use of ob- 
jective performance tests Is limited.    Competence la 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 
research 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 
coding 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, "...fragments 



of behavior that are created or selected by the Investigator In 
accordance with his scientific alms (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 phenomenon 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 evaluation setting.1;,  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 aa a stimulus contains a wide range of real, 
natural organizations,  from brief,  fleeting reflexes to persistent, 
goal-directed activities lasting for periods of years.    Only a 
limited range of these organizationn in ongoing behavior are sus- 
ceptible to normal observation.    Barker and Wright (1955) draw an 
analogy between perceived units of action and objects  that can be 
seen with the naked eye  (p.   6).    As some objects are so small as 
to be below the llmita 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),  ao some behavior 
organizations are so long in duration as to escape comprehension. 
While such organizations may in fact exist in the behavior stream, 
they are not normally accessible to human observation.    Aa Barker 
and Wright  (1955)  pointed out,  we do not live in a phenomenal 
world, "...full of muscle twitches and lifetime uudertaklngs 
(p.  245)."    They termed this range of experience of behavior organ- 
ization the "normal behavior perspective." 



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 asstnaptlon 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, our concern with respect 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 
coaponentF of observational processes,  therefore.  Is research on 
visual perception 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.    Nelsser (1975) has 
forcefully criticized research In perception and Information pro- 
cessing as falling to desl with perception as an ongoing process, 
as,  in the perceptual oiganlzatlon of ongoing behavior,  it must be. 
Nelsser (1975) notes thj.t a consequence of this failure is a 
"tachistoscopic" view ot rerceptlon as beginning with sensory 
stimulation on the surface of Che retina and ending with a percept 
in the mind.    Such an approach has Ignored 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  (1976).    All of  these 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 tvo are often equated, but argue that a strong dis- 
tinction must necessarily be made between them (p.  85).    The 
difference may perhaps best 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 sounds,  as actions are composed 
of movement.    As some sounds are not words,  ao some movements are 
not actions.     Similarly,  as some dimensions of sound in word« are 
readily dlsctiminable  (e.g.,  pitch,  rate,  accent,   etc.),  yet do not 
define the meaning of words,  so some aspects of aDvement in actions 
may also be readily discriminable,  without being basic to  the com- 
prehension of actions.    Assertions as to the stimulus bases of 
perceived actions,   therefore,  require empirical  support,  and the 
assumption of a simple laoraorphifim between the stimulus and  ita 
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 is wholly determined by stimulus factors, and hencfe 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 tak»in to questions of accuracy of clinical judge- 
ments   (Sarbin,  Taft,  & Bailey,  I960;  Bierl,  Atkins,   Briar, Leaman, 
Miller,  & Trlpodi,   1966).     Such an approach,   however,  commits one 
to a possibly untenable assumption.    Wlgglnft   (1969)  investigated 
Judgements of intelligence of  stimulus pttraotia,  and concluded that 
the single most important predictor of judgemental accuracy was  the 
predictive validity of  the cues selected aa a basis  for the judge- 
ment.     Given chat  the most predictive f;et of cues wes selected, 
differences in cue weighting - presumably a function of  the Judge- 
mental process - produced only very blight differences in 
Judgemental accuracy.    This study,   it should be noted,  is one of 
very few that investigated cua selection in social  judgement« 

Further evidence bearing on thin assumption is provided by a 
series of studies  reported by Newtson  (1973).    Newtson (1973)  noted 
that current formulationa in social perception hüv«? assumed  that  the 
perceptual organization of observed behavior is constant across ob- 
servers, and proposed  a means of testing 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 technique for mcasurJng the subjective unit of 
perception of action.    A ccreful  search of the literature provided 
only two previous attempts to measure this phenomenon,  both seri- 
ously flawed. 

Lyons  (1956)  attempted  to measure the unit of perception by 
verbal  report.     Subjects viewed two problem-solving sequenceo under 
instructions to describe into a  tape recorder "all  the different 



things" the actor did. These reports were scored by judges for 
reference to molar vs. molcculor units of behavior. One of the 
problem-solving sequences was "apparently random," consisting of 
trial-and-error attempts to solve an insight probl em; in the second 
sequence, the actions were immediately and consiatently directed 
towards a clearly evident goal (pp. 48-49). Lyons (19^6) compared 
live presentation to films, and found no differences between the 
two.  Subjects in his experiment were matched groups of schizo- 
phrenics and normals.  Schizophrenics were found to employ molecular 
units for both sequences.  Normals, however, used smaller units for 
the "apparently random" sequence, but shifted to larger, more molar 
units 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, it is extremely difficult to esti- 
mate the degree of consensus among percelvers. 

Dickman (1963) improved the precision of unit measurement, 
but at the cost of immediacy. Dickman had subjects view a film 
sequence, and then sort a sequence of cards with the behavior in 
the film written on then.  Each card corresponded to a "minimal 
molar unit," an action so small that further breakdown would result 
in descriptions of muscle movements. The cards were presented in 
a numbered 9equence so that they described the behavior presented 
in the film. Subjects were instructed 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 instructions 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 pointa. 

Dickman (1963) viewed his results as somewhat paradoxical: 
there was high agreement at some 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 
a hierarchical structure of goals and subgoals. 

Newtson (1973) reasoned that the approaches of Lyons (1956) 
and of Dickman (1963) could be combined to yield an adequate tech- 
nique for the measurement of the unit of perception, and hence be 
used to teat 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,  ae in Lyons  (195b) , yet precise 
estimates of agreement nay 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 more,  units of 
perception were more confident In their Judgements of the person, 
made more differentiated Judgements, and made more disposltlonal 
attributions for his behavior. 

In a second study,  unitizatlon was employed ae a dependent 
measure.    Subjects viewed one of two videotapes of an actor perfor- 
ming a 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 confirmed. 

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 performance.     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 operatlon- 
alizing observer skill.    This demonstration depends, however, upon 
evidence that the units discriminated with the unit marking pro- 
cedure are low-level,  initial perceptual units,  as opposed  to 
higher-level, rationalistic di&criminations.    That is, we must have 
evidence that we are indeed tapping the perceptual information 
base of observation directly,  as opposed to higher level,  correlated 
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epl-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 disctiminatad 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, lift ourselves by empirical bootstraps  to a point where 
we may formulate consistent,   testable hypotheses   .s to  the nature 
of observational processes and  their dimensions and limitations. 
Our goal,  then,   is the development of a general,   theoretical model 
of the observer with specific  implications for the nature of ob- 
server skill. 

Phase I:    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 as  to   the nature of the process 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 "c&irespondence" of inference.     "Correspondence" 
refers to the information value of a given action or actions to 
the perceivev  (Jones and Davis,  1965;  p.   264); operationally,  cor- 
respondencn 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 fonr.    It has not been established whether these effects 
occur  in direct behavior observation, or,   if they do, whether the 
effect is restricted  to inference based upon those actions, or 
alters the interpretations and perceptual organization itself. 
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With respect to the question of the level of unltlzatlon pro- 
cesses, we might expect to find a close relationship between 
inference processes and unltlzatlon to the extent that our measure 
Is directly related to these higher level processes.    Thus, one 
straightforward prediction would be that the higher the hedonlc 
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 slotted 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 conditions which 
varied  the utility of the Information contained 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  (250,  and No 
Utility  (0). 

Subjects wtre assigned  to a condition in order of  their 
arrival 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 AJj-nilnute 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 Inmedlately before them,  and Instructed as follows: 
"I am going to show you a short videotape of a subject from a 
study of problem-solving behavior that we did last semester.    In 
that study,  subjects were Instructed  to build a structure out of 
tlnkertoys 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 when 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  it,  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 see.    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 slotted 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 25c   (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 
they observed would perform on subsequent 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,  4.8A;  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 fi.om paper 
and pencil social Judgement experiments to effects occurring in 
ongoing observation.    As the effects upon both unitizatlon 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 
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hypothesla. 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;  Kahneroan,  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 employed in the previous study,  a recall measure for the 
sequence was  included. 

Intermittent white noise was selected as a Stressor 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 Judgementu 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 

^ "■ ^ ""'-■—--^-■■—■■ - rMiMdiliitfriViiir 
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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 lid 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 tinkertoya 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 turn, 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  is mark off for me the naturally-occurring, 
meaningful actions  in the sequence you will shortly see,  as you 
see them.    That is,  1 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 condition, 

..^ ^^v: ■^-...,..-|ltMtM|M|,   
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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 is 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 questions?    O.K.,   let's begin." 

Interference condition instructions were: 

"Sometimes people are expected to observe another person's 
behavior while at the same tint doing something else.    Therefore, 
beginning with the first tinv you press  the button,  count out loud 
backwards from 100 (100,  99,  98,  etc.),  while simultaneously 
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?    O.K.,  let's begin. 

All subjects were then told by the experimenter: 

"Now I'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 is 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 

'"'■-■— ■   ■'       m^d 
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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). 
Following 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 "most likely":    one an 
attr bution to an internal, or dispositional, cause (e.g., Dave ia 
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 
(a) 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 pieces 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 condition, 42.05.    The 
Arousal condition was marginally significant tvtm the other two 
(p < .10, two-tailed).    There was extreme hete n geneity 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, jt - 3.28, df - 54, p < .05) and in the Arousal conditions 
(t - 1.85, df - 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 interpretation of behavior.    That is,  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 
discrlminability 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 ubäervation.    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 sequence was  found to 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. 

i 
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Experiment 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 five 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 tmpatiertly 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.     In constructing theae sequencer, we attempted to 
generate sequences that were reasonably diverse,   in that they 
included actions both novel  (e.g., VIII)  and familiar (e.g.,  IV), 
structured  (e.g., VI)  and unstructured   (e.g.   Ill),   serious  (e.g., 
VII) and whimsical   (e.g.,  V),  planned  (e.g.,   II)  and unplanned 
(e.g.,  I).     Sequences were videotaped;  no  sound was  Included. 
Length of the eight  arquences  in seconds were,   respectively, 
I: 166;  II:  157;   III:  151;   IV:  156; V:  94;  VI:  154;  VII:  152; 
VIII: 198. 

Apparatus 

Videotapes were presented on an Electrohorae 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.1*    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. 

Design and Analysis 

Units were scored in two-second Intervals for these data. 
Selection of interval size for scoring Is somewhat arbitrary; 
Newtson (1973) employed 2.5-8econd 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 ss 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 frequencfes.     The resulting scores for "correct hits" and "cor- 
rect misses" were then summed,  yielding an estimate of  the number 
of matches in the markings exceeding chance for each subject. 

.kri.******.,.- Vi..-.r.»..^-.^J.J....-...„a:: >J..;......- .^... ■■■ „fc-r. ^..^^.A.  ^.^-.-.^,^1     tll   |r| 
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A3X2X2X8 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 vs.  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 
significance (McMemar, 1969).     Tests of significance between and 
within sequences within each condition were computed for both 
Subject and Interval reliabilities. 

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 intervals 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- 
lated with number of units. 

Results 

Analysis of variance of  number of units is  reported in Table 
One.    Means 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 uniform tendency to mark more units at the second marking. 

ih.AWt"t-'^/il 



TABLE ONE 

Experiment Three 

Analyses of Variance of Total 
Units and Unit Type 

Source df 
Total Units 
MS     F 

Person Chosen 
MS     F 

Situation Produced 
MS      F 

Condition (A) 2 18445.89 6.27*** 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 

ABC 2 80.78 .23 64.11 .25 54.59 .91 

S (AB) C 51 345.06 260 o 60.26 

Sequence (D) 7 356.85 4.09*** 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 16 40.74 .47 45.60 .53 35.27 .94 

S (AB) D 357 87.33 86.71 37.61 

CD 7 68.57 1.81 57.27 1.39 15.66 .81 

ACD 1A 52,89 1.40 57.31 1.39 10.05 .52 

BCD 7 14.52 .38 42.53 1.03 45.15 2.33 

ABCD U 37.41 .99 42.09 1.02 15.03 .77 

S (AB) CD 357 37.86 41.32 19.42 

** p < .01 

** p < .005 
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The three reliability Indices are reported In Table Three. 

Insert Table Three about here 

Average Subject reliability by condition was .76,   .63, and .85 for 
the Fine-Unit, Gross-Unit, and Natural-Unit conditions, respectively, 
and all were significant  (p <  .01).    Tests of significance between 
correlations 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,  Gross-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 III,  the 
dance sequence, was significantly lower than Interval reliabiilLies 
for the Gross-Unit and Fine-Unit conditions  (p <  .05), which did 
not differ fron each other.     In Sequence VIII,  in which a woman 
moved about constructing a series oi   figures, Natural-Unit reli- 
ability was significantly greater than Fine-Unit reliability (p < 
.05);  Gross-Unit reliability 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 obeerved.    Within the Fine-Unit con- 
dition.  Sequence IV,  the table-setting sequence, we» significantly 
more reliable than all but Sequence I,  the telephone-answering 
sequence (p < .05).    Sequence I was not significantly different 
from the others.    Within the Gross-Unit condition.  Sequences I ana 
IV were significantly more reliable than the others;   in addition, 
Sequence VIII was significantly more reliable than Sequences III 
and VI  (depicting the construction of a block tower)   (p < .05). 
Sequences differed strongly in the Natural-Unit condition with both 
IV and VIII significantly more reliable than II,  III. and VI; 
Interval reliability was greater for IV 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, while degrees of freedom for Interval reliabilities depend 
upon the number of intervals.    The snalysis 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 
indicated significant main effects for CondiLion  (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 teat 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 condition» only 
for Sequence VIII, where significantly nor« 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, one-tailed). 

Intercorrelatlons 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 unltization 
across a diverse set of behavior sequences. 

Interval intercorrelatlons for the first hi intervals were 
also computed between sequences, to rule out contributions to 
reliability of regular marking patterns Independent of behavior 
content.     These intercorrelatlons 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 10 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 unltization 
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 unltization 
for both subjects and behavior st >iu«inces are substantially reliable 
across a range of behavior sequei ces.     In addition, comparison of 
natural-unit results to those of unltization 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 
nay be dependent on situational factors. 



21 

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 denonstrate that 
the measure is a reliable and substantially precise one in that, 
despite variability across observers, the measure displays con- 
siderable 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 percept-ial, 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,  liaplicit in the present arproach is 
the assumption that behavior perception is an active, selective, 
perceptual process. If variations in observer skill 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 is 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 stimulus, however, does not mean that it is wholly determined 
by the stimulus, and hence constant across observers.  Rather, and 
this is the second condition for there to be a relation between 
observer skill and behavior eegnentation, it must be possible for 
segmentation to vary within limits set by the stimulus.  This issue 
will be taken up in more detail 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 not be taken as 
evidence ruling out observer differences in perceptual organization 
of behavior. 

Fodor and Bever (1965) note that there ar^ 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 percelver. This method is essentially the 
same as 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) note 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 indeed more resistant to disruption 

.. ■■ H itiia,,,, ... 
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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 Cwithin 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 Charlottesvllle area and paid for partic- 
ipation in the experiment. 

Stimuli and Item Selection 

Nine 30-aecond 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 accl .? .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 iatsrval of each sequence, and 
three breakpoints and three nonbreakpolnts wete Identified in each 
sequence. To select breakpoint and nonbreakpolnt intervals fro« 
the pretest group segmentstJons the total number of units recorded 
fox 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 nonbreakpolnts. An additional 
constraint on interval identification was that, from each sequence, 
breakpoints (BP) and nonbreakpolnts (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 nonbreakpolnt 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 «ere 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 
sequences 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 
5x8x2 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 
response 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. 
For 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 i^rge number of frames at various points In the 
films." 

"What I'd like you to do Is to watch the films closely and to 
nark 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 defected by subjects Is shown In 
Table Four as a function of Interval Type. (Breakpoint vs. Nonbreak- 
polnt) and Number of Frames Deleted (Four, tight, or Twelve). 

Insert Table Four about here 

Analysis of these data yielded a significant main effect of Interval 
Type (F(l,20) - 117.92, p < .001), and Number of Frames Deleted 
(F(2,10) - 19.24, p < .001), and a 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 significantly better than deletions at 
nonbreakpolnts at all sizes of deletion. 

Discussion 

Results clearly support the view that ongoing behavior la 
perceived In units, and that the unit marking technique can be 
used to measure the perceptual unit of ongoirg behavior.  It might 
be argued, however, that these results ray be art.itactual because 
of differences In the stimulus at the two types of Intervals. For 
example. It could be that breakpoint Intervals occur during periods 
of considerable movement, while nonbreakpolnt Intervals occur during 
periods of relative Immobility. Deletions during breakpoint Inter- 
vals would thus be easier to detect, and those during nonbreakpolnt 
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Table Four 

Experiment Four 

Number of Deletions Detected by Interval 

Type and Number of Frames Deleted 

Interval Type 

Breakpoint 

Nonbreakpoint 

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

Means with different superscripts differ, p <.001. 

Number of Frames Deleted 

A 8        12 

3.95b 5.48c     7.i 

3.24a 2.91a     3., 
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intervals relatively more difficult. As these inter/als were iden- 
tified by subjects with the unit-marking procedutft, »u&jects 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 differencßs 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 is, the perceptual meaning of ongoing 
behavior must have some obJecti'.M 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 percelvers are thus less sensitive to disruption in these 
intervals. Inspection of breakpoints themselves, however, suggests 
an alternative view. A series 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 ODgoirug be- 
havior is organized at breakpoints,  then subjecta 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 perceptual organization of a sequence 
of action,  they should also contain information as to  the order in 
which the event occurred.    Accordingly,  stimuli 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 either course credit or 
payment for participation. 

Stimuli 

Stimuli were eight of  the nine 30-8econd action sequences 
employed In the previous experiment.    The cheating sequence was not 
employed in this study. 

Breakpoint and nonbreakpolnt intervals were  the same ones 
used in the previous experiment.    Three breakpoints and three non- 
breakpoints were selected from each sequence,  yielding 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 reapcmded 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 also 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 dismissed. 

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 descriptions 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 a 2 X 2 X 2 repeated measures analysis of variance. 
Variables were Order of Presentation (Correct vs.  Incorrect), 
Slide Type (Breakpoint vs. Nonbreakpoint),  and Iteti 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 TVo 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 01« 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,  cropping the 
Order of Presentation factor. 

Results and Discussion 

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

Insert 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 mean of the Breakpoint-Correct 
Order condition  (^(237) - .26);   the other three conditions were 
rated as significantly less intelligible in comparison to this con- 
trol   (^'8(237) - 3.96,  5.00,  and 5.45, p < .05),   for the Breakpoint- 
Incorrect Order,  Nonbreakpolnt-Correct Order;,  and Nonbreakpoint- 
Incorrect Order conditions,  respectively. 

Analysis of variance of description accuracy yielded signifi- 
cant main effects  for Slide Type  (F(l,78)  - 63.91,  p <  .001). 
Order of Presentation (F(l,78)  - 6.33, p <  .05), and Item Set 
(F(l,78) « 5.22,  p <  .05).    Means are reported in Table Five. 
Breakpoints 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(l,78) 
- 1.67) did not attain 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 
Slid« Type  (F(l,78)  - 95.31,  p <   .001) and a Slide Type by Order 
of Presentation interaction (F(l,78) • 5.66, p <  .05). 



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 

Description Accuracy 2.29 

Order Judgements 

7.32a 6.18b 4.95c 5.A5C 

2.29a 2.00a 1.58b 1.49b 

.83a .77a .37b .47c 

Note:    Means within each measure with different superscripts 

differ by t-test,  p <   .05. 
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Finally, when Order was accurately Judged to be incorrect, 
breakpoints were correctly re-ordered 46 percent of the time, 
while nonbreakpoints were correctly re-ordered with only 14  per- 
cent accuracy (F(l,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 not 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 of bounded seg- 
ments, 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 
observers 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 aeries of films were prepared, divided 
in half, and marked by a pretest group. Breakpoints and nonbreak- 
points were identified, extracted, and mounted as slides. Subjects 
viewed one 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.     In one con- 
dition subjects segmented the film while viewing;  in another, 
subjects simply watched tiie film.    This .ras 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 
nonbreakpo ints. 

Method 

St:-Till 

Six two to six-minute behavior sequences were filmed. 
Sequences consisted of:    1) A man taking a test;   2) A woman dancing; 
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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 it." 

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 
8ca?e.     The procedure was the sane for the remaining 72  items. 

Procedure for the Watch condition was the same.     Subjects 
were run in groups of three to eight.    Instead 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 "old" items, and 36 were "new" for each group. 

Design and Analysis 

Data for each subject oonsltted 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 scores for each subject.    Accuracy scores 
were analyzed lna2X2X2X2 mixed analysis of variance design. 
Be'rween-subjects factors were Conditions of  Viewing  (Mark vs.  Watch) 
and Film Half   (First vs.   Second).    Repeated measures were Prior 
Ext)08ure  TQld vs.  New) and Slide Type (Breakpoint vs.   Nonbreakpoint). 

In addition,  a signal detection analysis was performed  to 
verify the greater discriminabillty of breakpoint items.    One stan- 
ds -^ procedure incorporates both yes-no Judgements and confidence 
TB   ,ng8 to compute a d1   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 occur for some subjects. 

■ 





Table Six 

Experiment Six 

Recognition Accuracy by Prior Exposure, 

Slide Type and Film Half 

Film Half 

First Half 

Second Half 

Prior Exposure 

Old 
Slide Type 

Breakpoint 

.695* 

.761d 

Nonbreakpoint 

.610b 

c 
.729 

New 
Slide Type 

Breakpoint 

c 
.570 

.674f 

Nonbreakpo: 

.568C 

.636 8 

Note:    Means with different superscripts differ by ^-test, p <  .05, 
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Despite the small absolute size of the differences obtained, 
they were highly consistent.    Tabulation of the number of subjects 
yielding the predicted pattern of results,  superior recognition 
for Breakpoints than ftmbreakpoints,  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 <  .001). 

It must be remembered that the preaent 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 unitlzation,   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 unitlzation 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,  dt - 30,  p < .01). 

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 me^.ns 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 "Old" for this pretest group. 
These subjects correctly identified 76 percent of Breakpoints as 
Old 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. 

J 
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Discussion 

The results of these last three studies clearly validate the 
unit marking technique aa tapping the perceptual organization of 
ongoing behavior.    The fact that the unit boundaries, or break- 
points,  Identified by on<t 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 Hit    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 demonstrate 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 more 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 exiots at breakpoints than at 
nonbreakpolnts. 
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One possibility is that actions are defined by the achieve- 
ment of distinctive states by the actor which are,  in pnd of them- 
selve«,  meaningful.     Breakpoints  themselves,   in this view, would 
define actions.     The most distinctive characteristic of ongoing 
behavior,  however,   is 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 
dlstinctiveness of breakpoints would be due  to a distinctive change 
having occurred,  rather than a distinctive state having been 
achieved. 

The issue is,   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 dlstinctiveness 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- 
polnts.     If breakpoints represent the achievement of distinctive 
states of the actor,  then they should consist of actor positions 
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 selected on the basis 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 is compared to position at the nrxt breakpoint, 
degree of change be greater than degree of change, on average, 
within action units  (i.e. between auccesaive nonbreakpolnts).     The 
The one difficulty with dils prediction la that unit boandaries 
are more separated  in time than successive points within the unit. 
It should be noted, however,  that separation in time d^es not 
necessarily insure a large difference in actor position, as many 
positions constantly recur.    If this prediction is not supported, 
therefore,   this hypothesis is clearly dlaconfirtned.    It la possible, 
however,   to  concrol for this factor by selecting nonbreakpolnts for 
comparison that are matched to the breakpoint pairs for separation 
in time.     Th^s requires inclusion of nonbreakpoint comparisons 
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 predict 
meaningful change hypothesis concerning 
the action unit. If this hypothesis is 
aa a breakpoint because a distinctive ch 
vious breakpoint has occurrea. The prec 
the action unit, however, was not marked 
not contain the critical change. One co 
greater degree of change between nonbrea 
ceding breakpoints and those breakpoints 
nonbreakpoint paira within the action un 

ions may be made from the 
the degree of change within 
correct,  a point is marked 
ange relative to the pre- 
edlng stimulus point within 
presumably because it did 

uld predict,   therefore,  a 
kpoints immediately pre- 
than between successive 

it. 

Similarly,  the meaningful change hypothesis would prealct 
that when breakpoints are cempared  to their  Immediately following 
nonbreakpolnts,  degree of change should be, en average,  lower than 
that between either breakpoint pairs or nonhreakpolnt-to-bceakpolnt 
pairs. 

The main predictions of both hypotheses were tested with  the 
segmentations obtained from subjects instructed to divide the be- 
havior sequences into "whatever actions seem natural and meaningful 
to you."    As findings on variations  in level  of perceptual  analysis 
(Frey and Ntwtson,   1973; Newtson,   1973;   1976)  indicate, however, 
there is no one "true" or correct segmentation for a given sequence 
of behavior,  but rather a range of possible organizations.    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 transformation In the stimulus may be 
a necessary 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 behavior sequences into 
as small,   and as large,units of action as seemed 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.     If breakpoints are selected on the 
basis of an absolute,  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.    If, however, breakpoints do consist of 
distinctive positions,  one might predict,  on average,   that a rela- 
tively high degree of change might be observed between nonbreakpointa 
and Immediately following breakpoints, as the actor moves into a 
distincv.ive state,  as well as between breakpoints and immediately 
following nonbraakpoints,  as the; distinctive state is vacated. 
Change within the action unit, between successive nonbreakpoints, 
should equal,  on average,  the average degree of change between any 
two adjacent stimulus points. 

Method 

Behavior Sequencea 

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 Cündltion,  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 instructions   (NÜ 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 166^8econds in length. 

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

Sequence III showed a woman setting 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 seconds. 

In constructing these sequence», we attempted to generate 
sequences that were reasonably diverse,  in that they included 
actions both novel  (e.g.  VII)  and familiar  (e.g.   Ill),  serious (e.g. 
VI)    and 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.    Unltization 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 

i 
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points that could range from zero  (position the same)   to  aeventeen 
(position maxinally different).    For the test of the distinctive 
change hypothesis,   the same index was c-.omputed  for pair» of points 
of the different transition types  (see below). 

The reliability of  this change index was assessed by receding 
position at ail Natural-Unit breakpoints and at an approximately 
equivalent number of nonbreakpolnts.    A total  262 points were re- 
coded.    The change index was  then computed on a] 1 successive, 
breakpoint an»'  nonbraakpoint pairs of these points from both sets 
of codings, and correlated to obtain an estimate of  reliability. 
This value was   .84   (p <  .001),   indicating a satisfactory level of 
reliability for the change index. 

Breakpoints were selerted from the segtmmLatlona obtained ii 
the three inenructlonal conditions in the Newtson, Engqulst,  & 
Bois (1976)  reliability study.    Points were designated as break- 
points at a given level of analysis if the number of  unit judgements 
in an interval  ±.5 seconds around that point was one  standard devia- 
tion above the mean n-mber of Judgements per one-second interval in 
that condition at test or retent.    All other points,   at one-second 
intervals, were taken as nonbreakpolnts.    This resulted in 3'30 Fine- 
Unit breakpoints,  133 Natural-Unit breakpoints,  and 71 Gross-Unit 
breakpoints. 

Design and Analysis 

For the test of  the distinctive state hypothesis, Nr.i-ural- 
Unit breakpoints for each sequence were paired with nonbreakpolnts 
drawn randomly from the same sequence.    These random breakpoint- 
nonbreakpoint pairs were compared, and the position difference 
index was computed.    Nuciber of data points from each sequence,   then, 
equaled the number of breakpoints In each sequence.     To provide a 
baseline expected value for the difference in position between any 
two stimulus points drawn at random,  for  corapariaon with the pre- 
vious data,  a number of  points equal to the number of breakpoints 
in each sequence were randomly drawn, and then randomly paired 
with other points from the same sequer.ee.     The position difference 
index vias again computed between these random pairs.     The distinc- 
tive change hypothesis predict«! that position difference, on 
average, between random breakpoitit-nonbreakpolnt pairs will be 
greater than position difference between randomly paired  stimulus 
points. i 

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 nonbreakpolnts 
within each sequence.  For this latter group, the same number of 

J " •  "■' -fmin^ 
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random noabreakpajnt pairs was conparad as If  they »are raudoa 
breakpoint pairs.    Tbaas twc groups provide an Indication of the 
heterogeneity of posltlcius In th« two cla^aes of stimulus points. 

Data from these four groupd were entered Into a one-way har- 
monic means analysis of, variance. 

For the Ctrst teat of the distinctive change hypothesis, suc- 
cessive breakpolnt-to-breakpolnt pairs <B-B transitions)  w?re 
identified and matchsJ conbreakpalnt pairs were selected on the 
following basis:    the ooatber of on^-tecond lnter\r«ls separating 
each B-B transltlou was determined, and the nonbxeskpoint fron the 
center of the next B-il    transition was selected   (in the case of an 
even number of Intervals,  one of the two center points was randomly 
selected).    The next nonbreakpolnt at «n equivalent number of in- 
tervals as spooned by the precedln? B-3 transition was eeiected 
for the matched pairs;  if  thia point was & breakpoint,  the starting 
nonbreakpolnt was moved forward or bnckward In time In the direction 
that would yield a nonbreakpolnt with the least change in the 
starting point.    For this analysts,  then, nnnbreAkpolnt pairs were 
successive, but oonadjacent ualess, as occaajicnally occurred, B-B 
transitions con-slsted of adjacent Intervala.    The change index was 
then computed for each pair. 

For the second analysts,  four point-to-point transition types 
were identified at each level of analysis, and the change computed. 
The four transition types were B-B transitions  (as In the previous 
analysis, successive in time but not usually adjacent In time); 
non-breakpoint to succeeding,  adjacent breakpoint  (N-B    transitions); 
breakpoint to succeeding,  adjacent nonbreakpolnt  (B-N transitions); 
and nonbreakpolnt to succeeding, adjacent nonbreakpolnt  (N-N tran- 
sitions). 

Finally,   the change  indov WRS cocputed fct all succeeding 
stimulus points to provide a baaciln« change rate over the r.even 
sequences. 

A one-way aoaiyala of variar.ee vsa conducted comparing B-B 
transitions with the rcatched K-S tracsitfons en the change index. 
It was predicted,  if the distinctive change hypothesis is correct, 
that degree of change would be greater lor S-B transitions. 

Three additional one-way unweighted means analyses of variance 
(Winer, 1971) were conducted UR the fwc transition types, one for 
each of the three levels of petcpptual analysis.     In each analysis 
there were four levels of  t^s one factor, Tranaltlon Type (B-B, 
B-K, N-B, and K-N).     It waa predicted that there would be greater 
change in the stimulus at B-B and N-B trancittens than at B-N snd 
N-N transitions at all rhrce levels of analysis. 

. 



42 

Results 

Comparison of the raiukm &-H p«jLrs with randonly drawn, pairs 
failed to provide auppoet for the distinctive state hypothesis. 
The t&ndon B-N mean was 9.45» which did not differ significantly 
from the mean for random pairs, 8.97  (t(406) - .91, p < .20, one- 
tailed).    The mean position difference for random B~B pairs was 
10.30,  and for random N-N pales, 9.63,    Comparisons of the four 
means iodlcated only one significant difference,  that between ran- 
dom B-B pairs and random pairs  (jt{406) • 2.55, p < .05,  two-tslled). 
this difference might be icterpteted as Ittdlcating that breakpoints, 
as a group, are las* homogencus than randoml; selected points,  a 
result that might be predicted by the distinctive change hypothesis. 
That is, selection of breakpoints on the basis of their successive 
change, or difference in position, might be expected to yield, on 
the vholti, a leas homogenous eet than randomly paired positions. 
In any event, it Is clear that these results do not support the 
distinctive state hypothesis. 

Comparison of the B-B transitions wlrh matched H-» transitions 
confirmed the firsc predictlor. of the distinctive change hypothesis, 
In the degree of change In the stisalu« was cignlf icantly greater 
at B-B traa8lti-?ns  (F(1.262) - 14.27, p < .001).    Mean change for 
B-B traositioas was 7.91,  and for the matched N-N transitions,  5 17. 

Analyses of variance of the four trarsltlon types yielded 
significant effects of Traneition Typt At Fine-Unit (F(3,107S) • 
34.30,  p <  .001),  Katural-Unlt  (F(3,1036)  - 41.56, p <  .001),  and 
large-Unit  (F(3,996) - 18.29,  p <  .001) levels of perceptual anal- 
ysis.    Means are reported In T<»bl« Seven, along with rceults of 

Insert Table Seven about here 

« 
t-tests on those means.    It was predicted from the distinctive 
change hypothesis  that B-B and K-E aw-acs would be greater than B-N 
and N-K mean«.    As Inspection of Table S^.van Indicates,  these pre- 
dictions were clearly supported at the Fine-Unit and Katural-Unit 
level of anelysla, and received partial supporv. at the Large-Unit 
level of perceptual  analysis.    At this level«  the predicted dif- 
ference batweer. N-3 and B-N transitions was not cltalned,    While 
the means were in the predicted direction,  this difference did not 
approech significance (t(966) - .46). 

B-N means,   in general, were intermediate between N-B means 
and N-N mean», a result that was not predicted.     This finding 
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This analysib was coiaplettd according to the above procedure, 
and the resulting "factor change index" analyzed by a one-way un- 
weighted means analysis of variance comparing the four transition 
typea as before. Results indicated a nlgnifleant difference be- 
tween transition types (F(3,1040) - 30.14, p < .001). Mean number 
of factor changes at B-B, B-N, M-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 (t(1040) - 3.59, p < .01), and the N-B mean was significantly 
greater than the B-N (t(1040) - 2.83, p < .01), and N-N means 
(t(10A0) ■ 7.88, p <* .01). As in the analysiü of the raw change 
index reported earlier, the B-B mean was not signlticantly different 
from the N-B mean (t(in40) - .76), and the B-N mean was signif- 
icantly larger than the N-N mean (t(1040) - 5.04, p < .01). 

One further at^ect of these data should be noted. The se- 
quences used employed, in general, behavior with a constant theme. 
If perceivers 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, a^ the occur- 
rence of cert-iin events causes the perceiver 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 composition during ongoing observation may be 
prime components ot  "skilled perceiving" (cf. Neisser and Becklen, 
1975). 

The present analyses, then, support the following conclusions: 
(a) The unit of perception ol ongoing behavior comprises the initial 
perceptual input to proceeses of person perception; (b) change in 
the stimulus is a necessary but not sufficient condition for the 
formation of behavior units; and (c) behavior perception is a feature 
monitoring process, whereby the  perceiver tuDnitors the ongoing 
stimulus for patterns of change in particular stimulus features, 
seeing an action as having occurred at those points where changes 
occur. 

Before proceeding on the basis of these data to a formal 
explication of a model of behavior perception, however, a more 
direct test of the aasomption that actions are defined on a break- 
point to breakpoint basis is necessary.  Previous studies have 
investigated the information properties of either single breakpoints 
(Experiments Four and Six) or of breakpoint triads (Experiment 
Five). WlilLe the immediately prededing data show there are objec- 
tive bases 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 

■■ " Mi i n rr-li i'   n i . ... ._ _ -  
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Design for the analysia 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 (Breakpoints vs. Nonbreakpoints) and Order of 
Presentation (Correct vs. Incorrect). As there were two pairs of 
each Slide Type from each sequence containing a common member, 
four independent groups were run so that no subject saw two pairs 
of the same Slide Type from each sequence. Data wore combined 
across these groups for the analysis. 

Data from the intelligibliity and caused action measures 
were also entered Into an analysis ot  variance of spread (O'Brien, 
1976), This technique allows for analysis of differences among 
the cell variances in factorial analysis of variance designs, 
testing main effect and interaction hypotheses concerning the 
variance of a given measure. The basic approach is to use esti- 
mates of variability as observations in an analysis of variance. 
O'Brien (1976) employed both rheoret-ical and Monte Carlo results 
to evaluate the power and robustness of different estimation tech- 
niques in this procedure, demonötratiag that two different indices 
had satisfactory properties, and that both were superior to the 
usual Z-varlance and Box-Scheffe procedures. Of the two indices 
O'Brien (1976) derived, his "q" 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 
qijk " nij (yijk " yij) " 8 ij 

n^-2 

where n..   is   the number of aubjecta in cell ij of a factorial 
design,    y^j   is the mean of  that cell,  and s2      is the estimate 
of the cell variance. J 

Results 

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

Insert Table Nine about here 

On the accuracy measure,  significant main effects were observed 
for Slide 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    Inteliigibillty 

df   MS     F      MS     F 

Caused Action 

MS    F 

Source 

Subjects (S) 54 .780 .947 1.375 

Point Type (A)^-- 1 3.510 4.50 1.524 1.61 5.329 3.87 

SA   '' 54 .780 .947 1.375 

Order of Presentation (B) 11,818 14.83 3.561 2.22 .710 .41 

SB 34 .797 1.603 1.714 

AB ] .533 .82 .012 .00 .146 .08 

SAB 54 .652 2.940 1.740 
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for Breakpoint pairs was 3.99,  as compared to 3.74 for Nonbreak- 
polnt pairs  (p <  .05).    Means for the Carrect and  Incorrect 
Presentation Orders were 4.10 and 3.64,  respectively,   (p <  .01). 

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).    Considerable 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 was observed  for Point Type in this analysis 
(F - 4.36,  df - 154,   p <  .05)  and mean q-value for  Breakpoint 
pairs was 2.07, and 2.74 for Nonbreakpoint pairs.    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  OT - 5.60,   t - 1.99,  df - 54, p <  .05, one-tailed). 
Although 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 obBerved 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 relation 
between successive breakpoints is not only one of greater change 
(cf. Experiment Seven), but it is 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 stimulus 
points  the more likely is the occurrence of non-reversible changes. 
In any case,  these data demonstrate that the point-to-point 
changes that characterize succetssive breakpoints in action sequences 
have a consistent informational  component that is interpretable 
by human observers. 

Experiment ?Une 

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

An additional  basis for breakpoint selection,  however,   is the 
perceiver'a 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 issue here is the degree to which a two-action event,  as 
portrayed by three stimulus points,   is greater than the sum of 
its parts.    If subjects were segmenting these actions on a simple 
breakpoinc-to-breakpoint baais, 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  in 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 mixed-effects analysis of variance with 
one between-groups factor and  two repeated measures.     The between- 
groups factor was Presentation Format (Fairs va. 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 should be kept in mind that each 
input observation is a mean of  ratings, not an individual rating, 
and thus should provide a very stable estimate of the item proper- 
ties. 

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 information than their lodftpendent pairs,  these 
ratings should be less variable  tor triads  than for pairs. 

Uerivation    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 triadh by Independently evaluating their  two component pairs, 
performance could be a function of one of two indices,  depending 
upon the criterion adopted by subjects.     Subjects could have been 
evaluating each pair,  and accepting the triad as correctly ordered 
if 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 componf.nt pairs.    These expected 
values were computed for each triad, and,  for ease of interpreta- 
tion,  subtracted from one in the Incorrect Order of Presentation 







TABLE TEN 

Analyses of Variance of Accuracy of 
Triad Order  Judgement 

Criterion for Expected Values 

Conjoint Disjoint 
Source dl MS F MS P 

Presentation Format(A) .003 .08 .079 3.16 

S(A) 10 .039 .025 

Order of Presentaticin(3) .284 5.85* 1 .150 21.97** 

AB .281 5.78* 1.156 22.09** 

S(A)B 10 .049 .052 

Point TypeCC) .443 11.96** .293 12.89** 

AC .335 9.05* .494 21.73** 

S(A)C 10 .037 .023 

BC .025 .45 .048 1.A5 

ABC .010 .18 .002 .05 

S(A)BC 10 .055 .033 

* p <   .05 
** p <   .01 

• 'HnHii iMHitlMilirlii i'-'-      -'■ -' —-----■-      -:-^~- . ^__, 



TABLE ELEVEN 

Observed and Expected Accuracy 
of Order Judgements  for Breakpoint 

and Nonbreakpolnt Triads 

Point Type 

Breakpoint 

Observed 

.805al 

Accuracy Criterion 

Conjoint Disjoint 

.622b .5212 

Nonbreakpolnt .A46 b2 
.597' .568' 

^■x-^^..  ,       ■■1-'-J"-- -^^— — 
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A Theory of Behavior Perception 

On the basia of these data,  then, one can propose a highly 
specific model of ongoing behavior perception.    An action can be 
portrayed by a minimum of two  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 percelver has at least  two primary sourceb 
of information:    which features changed,   and the nature of  the 
transformation.     Some actions may be defined primarily with respect 
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 perwrns in different contexts, and our ability to "see" 
organized action in the movement of figures as abstract as geometric 
forms  (cf.  Helder and Stmmel,   1944).    Some actions,   it should also 
be recognized,  may require more than two breakpoints  for their 
definition,  and hence capitalize ou more complex stimulus properties 
(e.g.  a certain 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 percelver monitors some critical  set of features 
(a aubset of the available features),  segmenting the behavior into 
parts as one or more of  the monitored features change state. 
Breakpoints,   then,   are points in the ongoing sequence where a 
change In state of one or more of thr observer's criteria!  features 
has occurred. 

It is important  to note  that actions are defined by change 
in the stimulus,  not from the stringing together of a series of 
discrete staces of the stimulus.    This definition is critical  to 
the understanding ot" ongoing action sequences,  and has important 
implications for  the way one approaches the perception of meaning 
in behavior.    A meaningful action can only be portrayed by a 
minimum of two breakpoints in which a common 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,   is 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 ot  images, with meaning defined by the change, or difference 

i 
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Phase IV:    Direct Investigations of Observer Accuracy 

If our reasoning so  far is correct,   then the perceptual organ- 
ization of a performance is 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 is  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,   variously defined, or agreement with the average judge- 
ment of observers have been employed   (Hastorf,   Schneider,  and 
Polefka,  1970).     Alternately,  some studies have asked observers to 
predict future behavior of the stimulus person,   often fron unre- 
lated behavior samples,  and employed actual perforaance of the 
stimulus person as an accuracy criterion. 

The literature on objective performance aesesament criteria 
offers no easy solution.    As AUuidi  (1967) has pointed out,  the 
problem of an adequate criterion for performance on complex mean- 
ingful tasks is  far from simple, and dependf. heavily upon decisions 
and assumptions as to the level of performance  to be assessed. 
While many solutions 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 would minimize 
uncertainty as to an adequate criterion as much a3 possible.    Sub- 
jects viewed a 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.     The task met several other criterion,  as well,  in 
that it was a skilled motor performance,   requiring coordination 
in the use and manipulation of simple tools.     It was brief enough 
to allow presentation of several perfomances in a single experi- 
mental session,   as well as collection of background data.    In 
addition,   the petformance could be presented from a side view 
without showing  the objective performance outcome.    We could thus 
be confident that observer's judgements were 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 penults verification that perfor- 
mance level  can indeed be discriminated  from the performance itself 
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assetiement aa veil.    Bronfenbrennet et nl. (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 
Stereotypie accuracy, with a Ifcsser 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 unßkllled task performances, 
obtaining both segmentations and judgeraunts 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 firat experiment in this phase was directed at the question 
of the relation between perceptual organization and observer accu- 
racy.    The logic of this investigation was to obtain observer 
Judgements,  «elect  the most  accurate and least accurate observers, 
and then to compare their segmentations of the performances.     It 
was recognized that the usu 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 investigation.     This  study,  therefore,  wae an exploratory 
one. 

Method 

Subjects 

Fifty-eight persons  (thirty-two males,   twenty-six females) 
were recruited as subjects in the c-xperitnent. 

Stimuli 

Stimuli for the skill assessment consisted of a series of 
videotapes of ten archers shooting five arrows each.  A side view 
of the archern 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 
analyeea indicated that our observer sample was unable to reliably 
discriminate the middle skill levels.    Sequences ranged in lemjth 
from 43 to  79 seconds;  there was no systematic relation between 
skill level and duration of the sequence.    Sequences were presented 
in a fixed, randomized order. 

Both the scale and the claasification of archer skill  levels 
were determined In consultation with the instructor of the archery 
class from which stimulus persons were drawn.    Performances were 
classified in terms of the proportion of tlraeB the given archer 
could hit a standard target at sixty yards:    excellent - 75-100 
percent; poor • 0-25 percent.     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~incb video monitor. Unit 
judgements were recorded as in previous experiments. 

Procedure 

Subjects were run in pairs. To preclude influence between 
subjects in marking, they were seated at a  table divided by a 
partition, wore headphones, and response boxe^ were cushioned. 
Two sample archery sequences were shown, in order to give subjects 
practice at die task.  Subjects segmented each sequence under 
instructions to "press the button, whenever, in your judgement, a 
meaningful action occurs; that is, whenever the archer completes 
a step in shooting an arrow, press the button." After viewing 
and segmenting each of the two practice sequences, 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 immediately after his 
or her performance was viewed. 

Measures 

Measures consisted of the segmentations of the four archery 
sequences at 3kill extremes, ratings of those archers on a four- 
point scale labeled "very skilled" (1) to "very unskilled" (4), 
and a corresponding nine-point confidence tcaXe. 

■  LT 11^ 
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Three accuracy Indices 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 'isslgned to an accurate Judge- 
ment made with high confidence;  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 corr«eponding four criterion values.    Upon 
completion of the ratings,  a final queMtlonnalre was administered, 
asking subjects to 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. 

Design and Analybis 

A full correlation matrix was computed on all measures.    In 
addition,  the upper and lower quart11es on 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 average number of marks per in- 
terval to Identify 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 application,* 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: 

T - 2{-Z   (X.j  loge0   + (N    - X.j)loge(l-Ö1) 

+ y.j logeOii + (N2 - y.j)loge  (1-0,)) 

+ I    ((X.j + y.j)loge T. + (^ + N2 - X.j - y.j)loge(l-Tj))} 

* We are grateful to Dr. John Rotondo for providing us with this 
derivation. 
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Twelve,  sec below),   It was  possible to  relate those findings to 
observer accuracy in the present data.     Unitlzatlon 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 organization are more able 
to discriminate 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 cbscrver skill is  the nerceptual   selection 
of good infomntion.     It remains to be demonstrated,  however,   that 
these aegmentatton diiierenccs played a causal role in Judgemental 
accuracy.     That is, while pattern of perceptual organization would 
appear to  discriminate between accurate and inaccurate observers, 
the differences in segmentations could  be the result of  incidental, 
correlated differences between accurate and inaccurate observers, 
and not of  causal  significance. 

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

One straightforward means of  investigating this issue might 
be to  select  the breakpoints of the high and low stereotype and 
differential accuracy groups,   photograph them, and mount  them as 
slides.     These slides could  then be presented to  four independent 
groups of Judges, who would  then be asked to rate the performances 
on the same scales.    Differences between the high and lov accuracy 
groups,   if obtained,  might  then be  taken as evidence, for  the 
causal role of the segmentations in observer accuracy. 

One probleza with this approach,  however,   is that it relies on 
the assumption that the segmentations of  the ir.accurate groups, 
and, presumably,   their interpretations,   are as homogeneous as 
those of the accurate groups.    A more reasonable aeaumption would 
be that, while there is a uniform perceptual organization for 
accurate Judges,  in that they all  converge to the same judgement, 
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,   differentially inaccurate Judges were those who either 

" 
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ranked the ötlmulua persona in a raanror uncorrelated with the 
criterion,  or those who produced ranklng» 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    cowpromiee 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 baslo of a uniform Interpretation 
( 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 decoding accu- 
racy could simply reflect a difference in coherence of  the accurate 
segmentations,  baaed upon a uniform interpretation,  and inaccurate 
segmentations composed of combined Bcgmentations of a variety of 
interpretations.    Failure to find a difference in decoding accuracy, 
furthermore,  could result if the combination of  two entirely dif- 
ferent inaccurate segmentations cancelled out each other's 
deficiencies.     For oxample,   combining the oegmentatlon of a Judge 
who over-estimated skill levels with  the  segmentation of  a judge 
who under-estimated skill  levels might provide the basis for an 
accurate estimation. 

One further complication Is introduced by the fact that the 
right  information may be a necessary,  but not sufficient condition 
for judgemental accuracy.     That la,  a skilled observer might be 
unable to make an accurate judgement given unsuitable information, 
but an unskilled observer might al»o be unable to make an accurate 
Judgement whether he has  the correct   information or not. 

Experiment Eleven 

^        In light of  these problems,   the following procedure was 
adopted in order to provide evidence  (or  the causal role of behavior 
segmentation in observer accuracy.     Breakpoints from the stereo- 
typlcally accurate group in the previous study were identified 
and mounted as sildes,  as were the breakpoints from the differen- 
tially accurate group.    The resulting two slide sets were then 
presented,   separately,  to  two Independent groups of judges. 
These Judges  then rated the skill   level of each archer,   as in the 
previous study.    Both Stereotypie and differential accuracy 
indices were then computed    and compared to  the average levels of 
accuracy on these indices obtained In the previous study from 
judges viewing the contlnxious sequences. 
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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. 

Mfithnd 

Subjects 

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

Stimuli 

Stimuli were slides of breakpoints identified from the markings 
of the upper and lower quartile groups on the Stereotypie 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.  Sllües were prepared of the dif- 
ferential accuracy points, and the time Intervals between them were 
recort'ed. Points from the stereotypically accurate group were 
rec.orlcd as still a on videotape and presented to subjects on a 
video monitor.  In both form&ta, each breakpoint was presented and 
maintained for the actual length of time between it and the occur- 
rence of the next breakpoint, and then the next breakpoint was 
shown. 

Breakpoints irom 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 shown the same two prac- 
tice videotapes that were used 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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picture represented the actual tluje it took for the actor to 
change from one position to the next. 

Measures 

The three accuracy indices, absolute accuracy, stereotype 
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 breakpoints of the differentially accurate group averaged 
.51 on this index (t (78) - .09, n.s,). The upper quartlle group, 
selected from the first experiment, had a differencial accuracy 
rating of .90, which was significantly ia>re accurate than ratings 
of the decoding group (t (934) ■ 2.98, p < .01). Mean stereotype 
accuracy of subjects who viewed the continuous videotapes was .31; 
subjects viewing the breakpoints of the atereotypically accurate 
group averaged .A55 (less accurate on this index, for which a 
lower value Indicates greater accuracy), but this difference was 
not statistically significant (t(67) - 1.59, p < .20). The upper 
quartlle group on this index, from whom theue breakpoints were 
selected, had a stereotype accuracy mean of .27, which was nearly 
eignlticantly more accurate than the decoding group (jt(24) ■ 1.81, 
p < .10). 

With respect 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 decoding groups were 
not significantly less accurate than subjects viewing the continuous 
sequences themselves.  The pattern of rcnults are clearly consistent 
with the proposition that the perceptual segmentation of accurate 
observers, as represented by breakpoints alone, is a neceasary but 
not sufficient condition for judgemental accuracy. 

More direct evidence for this propoaitlon 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 bias (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, i Is index should correlate 
with one of the two uncontaminated indlcea, and thus represent the 
degree to which absolute accuracy is accounted for by each skill 
(Bronfenbrenner et al., 1958). 

I 
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For subjects viewing breakpointB from the stereotypically 
accurate group, absolute accuracy cortelttted -.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. 
Intercorrelatlons of the two indlcee 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 independently, and hence, by implication, directly 
confirm that the perceptual segmentation of a task performance 
determines the informational base of obaerver judgements. 

Additional evidence for this propoaition comes from a compari- 
son of mean differential accuracy of decoding groups who viewed 
the breakpoints of "'■ereotypic or differentially accurate judges. 
These two bre.ikpL <nt selection groups differed strongly on level 
of differential ac uracy, with the differential accuracy selection 
group significantly more accurate (t(27) - A,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 
stereo typically accurate judtfcrt (t(9;31) " 2.11, p < .05). 

k  similar comparison on the stereotype accuracy index was not 
informative, as the differences on this index between selection 
groups did not attain significance (t(27) - .06), nor did the two 
decoding groups differ significantly Ct(31) ■ 1.46, p < .20). 
This problem reflects a conslatent pattern of weak results on the 
Stereotypie accuracy measure throughout these investigations that 
probably reflect the constraints of the present procedures.  In 
particular, with only a four-point rating 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 avoid 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 (K m  S.76) than judges viewing 
breakpoints of inaccurate judges (X - 7.70, .t(59) - 2.48, p < .01). 
As noted above, interpretation of findiugs employing segmentations 
of inaccurate judges is ambiguous. 









TABLE TWELVE 

Experiment Twelve 

Intercorrelations of Five Observer Segmentation Characteristics 

Characteristic 

No. Fine No. Large No. Natural  Range   NLTS 
Units    Units     Units 

No. Fine Units      1.00 

No. Large Units 

Nc. Natural Units 

Range 

NUTS 

* p < .10 

^ ** p < .001 

.471** .799** .919** -.053 

1.00 .572** .084 -.056 

1.00 .647** .264* 

l.GC -.035 

J.OO 
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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, specific 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 observational processes we have 
put forward. 
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