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Introduction
Behavior modification, as a scientific discipline,

strongly emphasizes the analysis of human behavior as it
normally occurs in homes, school classrooms, and other nat
uralistic settings. The data of behavior modification are
comprised of physical events—most commonly, the behavior of
experimental subjects measured in response to stimulus
events manipulated by the researcher. As such data become
more naturalistic, they are taken to be more generalizable
with regard to the behavior in question (Johnson & Bolstad,
1973)• Indeed, the immediacy and the firsthand, highly rel
evant nature of the experimental data can be taken as strong
points of behavior modification methodology (Lytton, 1971)•

But naturalistic data can at times constitute a meth
odological weakness as well, when the accuracy of measuring

In some re

lagged far behind the implementation of research programs.
Field settings produce a host of special problems for instru
mentation and measurement, because frequency counters, relay
banks, computers, and similar apparatus available in labora
tory settings are at once too fragile and too bulky to be
transported conveniently. And, more to the point, the be
haviors often necessary for study do not readily lend

1

behavior in applied settings is considered.
spects, the technology for obtaining and verifying data has



2
themselves to direct measurement.

to focus on socially important behaviors such as "disruptive"
classroom behaviors, which are often difficult to quantify
meaningfully. The behavioral analysis of school performance
dictates the measurement and control of classroom behaviors

the other hand, behaviors such as attending to the teacher
and participating in class activities—and none of these
produce environmental change subject to valid measurement
with presently available apparatus. Difficulties in meas
uring socially important behaviors pervade all behavior mod
ification research.

human observers as the primary vehicle for data collection.
But human observers are demonstrably fallible, and their
deployment can be quite problematic. Through personal bias,
human observers can directly confound experimental treat
ments; and through errors in recording, human observers can
add a substantial amount of inexplicable variability to the

dealt with the problems inherent in the use of human observ
ers .

Scientific measurement must be objective and precise.
It must accurately describe behavioral events as they occur
in the varied contexts of experimental treatments, and it

As Baer, Wolf, and Risley 
(1968) have noted, behavior modification research is obliged

such as fighting, shouting, running around the room—and, on

The traditional solution, of course, has been to use

experimental data. As will be discussed later, the method
ology of behavior modification research has not adequately
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must describe behavioral events with precise consistency in
spite of extreme variations in rate and configuration of

In turn, the burden of proof that measurementoccurrence.
has satisfied these conditions must necessarily lie upon the
experimenter when he reports his research and would thus
have others make inference.

Yet, as implied by the exploratory researches of
Reid (1970), Taplin and Reid (1973)> Romanczyk, Kent,
Diament, and O'Leary (1973)> O’Leary and Kent (1973), and
Johnson and Bolstad (1973), much of the published data on
behavior modification has not been supported by evidence of
accurate measurement.

This is not to say that such research must be sum
marily discarded, but there are serious implications for the

In addition to supporting the validityscience as a whole.
of behavioral measurement, the question of accuracy is also
related to the precision which will become increasingly im
portant as behavioral treatments are refined and treatment

Error variability—which is ineffects become more subtle.

Refined approaches to behavioral change are associated with
a

Baer et al.
human beings to quantify the behavior of other human beings
is an area of psychological technology long since well de
veloped , thoroughly relevant, and very often necessary to

part comprised of observer error—can wash out subtle effects 
and render the data either inconclusive or unintelligible.

sharp increase in the need for precise measurement.
(1968) avowed that "The reliable use of
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applied behavioral analysis..." (p. 93; emphasis added). As
will be demonstrated, it is not difficult to void the first
part of this claim, and a great deal remains to be done
where human observers are involved in data collection.
Apparently, as noted by McGaw, Wardrop, and Bunda (1972),
discussion along the lines of observer accuracy has thus far
had little impact.

Observer Accuracy versus Interobserver Reliability
In behavior modification research, the most prevalent

approach to measuring observer accuracy is interobserver
reliability (Lipinski & Nelson, 197*+) ■ Though the distinc
tion is rarely made, interobserver reliability denotes an
operation from which accuracy is inferred, rather than being

As Mash and McElwee (197*0 have pointedaccuracy per se.
the terms reliability and accuracy are often used inter-out ,

changeably, with the net effect of confusing and minimizing
the issue.

Stated differently, observer accuracy can be defined
the extent to which the observer detects occurrences ofas

the target behavior and sorts them in accord with experi
menter definitions, whereas reliability is one of several

accuracy.
and directs a behavior modification experiment, and "observ-

mental setting for purposes of actual data collection. This

possible operations by which the experimenter assesses that 
"Experimenter" refers to the person who designs

er" refers to the agent who is sequestered in the experi-
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distinction is usually quite real, since only rarely does
the initiator of an experiment in behavior modification sub
ject himself to the monotonies of data collection. The
experimenter thereby sets the stage for much of the error
which may be incorporated in the experimental data.

Interobserver reliability always involves the com
parison of two or more observers for the purpose of comput
ing a mathematical index of their degree of correspondence.
Where the correspondence is high, both observers are rou
tinely assumed to be accurate. Though the origin of this
approach is unclear, the rationale can be developed as fol-

If two observers independently code and record thelows.
same behavioral events, then a high degree of correspondence
is taken to reflect a very low probability of error for both

Conversely, low correspondence implies that one,observers.
of the observers is in error. The cutoff point be-or both,

tween "high" and
70 and 80 percent, arbitrarily, and statistical tests are
not usually employed.

The crucial aspect of this operation is that the ob
servations be truly independent, i.e., that the observers
have no knowledge of the specific behavioral occurrences
recorded during each other’s ongoing observation. This al-

ability of simultaneous error in the face of high agreement

"low" correspondence is usually set between

lows the degree of correspondence to be associated with a
probability statement, albeit an informal one. Finally, as 
the number of instances of comparison is increased, the prob-
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is assumed to be very small and the inference of accuracy
is assumed to be warranted.

The popularity of interobserver reliability is attrib
utable to the constraints on measurement described earlier.
Any empirical statement of accuracy necessitates a standard
of comparison, and, remembering that the main reason for the
presence of human observers is the impracticability of meas
uring the target behavior any other way, it becomes obvious
that the standard must somehow involve another human observ
er—hence two observers, and interobserver reliability.

But neither observer can be taken as a fixed standard
since neither can be assumed invariably to beof reference,

Even if one observer is a novice, and the other aaccurate.
more experienced "calibrator" observer,
still be predicted to err from time to time. On each occa
sion that the observers disagree, it is not possible to
state which is in error. The experimenter is thus faced
with the dilemma of choosing which observer’s data to in
clude in the experimental findings on occasions of assess-

If the calibrator's data is preferred, variation mayme nt.
occur between occasions when the calibrator is present and
those when the novice observes alone--thus introducing error

perimenter must average or otherwise combine the data from
the two observers in reporting the experimental findings.
In each case, the assumption must be made that differences

the calibrator can

variability. And, typically, neither observer may be pref
erable in terms of experience, with the result that the ex-
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be taken not to confound observers with different experi
mental groups or treatments (Johnson & Bolstad, 1973).

An even more troublesome possibility is that both

though their recording is independently accomplished. To
the extent that both observers systematically depart from
experimenter definitions of target behaviors, the degree of
correspondence will be erroneously increased and interobserv
er reliability will not reflect accuracy. This point will
be treated in detail later on.

Computation of Interobserver Reliability
The various mathematical indices to interobserver re

liability (and thus accuracy) also have intrinsic shortcom-
Reliability has sometimes been expressed as a correl-ings.

ation such as pi (Flanders, 1967), phi (Winkler, 1970), and
Pearson's r (Heinicke & Bales, 1953), but the correlational
approach has not been popular because of the large possibil
ity of spurious inflation. For example, correlation between
two observers can be quite high even though marked differ-

the differences are consistently in the same direction (see
Johnson & Bolstad, 1973)*

The more popular index to reliability is that of

assumptions of normalcy that the■experimenter may be unwill
ing to defend (e.g., see Ghiselli, 196^).

observers may consistently err in the same fashion, even

across observers will be distributed randomly, and care must

Further, correlation can require

ences exist in the frequencies recorded by each, so long as
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•percent agreement, which takes either of two basic forms in
accord with the quality of the target behavior and the ob
servation system employed to measure it. Total frequency
percent agreement is applicable where instances of the tar
get behavior are relatively discrete and short-lived, in
which case the experimenter elects to record only the total
frequency of occurrence of each behavior during relatively
long spans of observation (e,g., several minutes or more).
In this case it is not possible to specify the precise point
in time where each instance of behavior occurred, and agree-

The smaller frequency
is simply divided by the larger and multiplied by 100 to
yield percent agreement.

This approach, however, may produce high reliability
scores even when two observers never record the behavior at
the same time (Bijou, Peterson, & Ault, 1968). If one ob
server records 20 instances of the behavior only during the
first half of the observation period, and the other observer
records 20 instances only during the second half, reliabil
ity will be computed at 100 percent even though no inference
of accuracy is warranted.

The second form of percent agreement is the one more
likely to be encountered in published research. Generally
referred to as interval percent agreement, this form can be
employed wherever it is possible to determine if observers
recorded each instance of behavior at the same time, as with

ment between observers must be based only on the single 
overall frequency recorded by each.
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interval observation systems. For example, each observa-

punctuated with short intervals of no observation in order
to facilitate recording. Each observation interval is coded
for the occurrence or for the nonoccurrence of the target
behavior, meaning that the behavior was present during some
portion of the interval or was completely absent. The sys
tem is particularly useful where relatively long-term, con
tinuous behaviors such as "attending" "part i c ipat ing”or are
being observed, and reliability is computed by direct com
parison of the specific intervals coded by each observer.
An interval-by-interval tally is made as to agreements and
disagreements, and the formula "agreements divided by
agreements-plus-disagreements, times 100" yields reliability.

First, as BijouBut there are problems here also.

That
is, the observers will also agree from time to time that the
behavior did not occur, but these must be excluded in order
to avoid the possibility of spurious inflation of the index

function of the rate of the target behavior. Suppose
observer records only three intervals of the occurrenceone

of the behavior out of a possible 100 intervals of observa-
Suppose further that a second observer records threetion.

but a different three intervals than theintervals as well,
Thus there are six intervals offirst observer.

tion period is broken down into successive intervals (e.g., 
ten to 20 seconds each), which are either consecutive or

et al. point out, it is necessary arbitrarily to restrict 
agreements to the occurrence of the target behavior.

as a
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If agreementson nonoccurrence.
on nonoccurrence are included in the tally, reliability will
be computed at 9^ percent—even though the observers never
detected the behavior at the same time. On the other hand,
if only agreements on occurrence are included, reliability
will appropriately be zero.

The latter makes more sense from a pragmatic view
point, at least where experimental contingencies are applied
only to the occurrence of the target behavior. The restric
tion of agreements to occurrence may greatly underestimate
accuracy—the observers described above were apparently
highly accurate in not recording the target behavior during
most of the observation period—but it is hard to dispute
the value judgment implicit in Baer et al. that underestima
tion of accuracy is preferable to overestimation. It can be

fects of including agreements on nonoccurrence are less im-
But then a new problem arises: high rate behaviorportant.

As with an example

look at the target subjects while recording—each observer
simply takes a guess at 90 percent and randomly codes 90

It can be seen that the observers will tend tointervals.

cord 90 intervals of occurrence (again, of a possible 100), 
and suppose further that neither observer even bothers to

disagreement, zero intervals of agreement on occurrence, and 
9^ intervals of agreement

seen, however, that the solution is an imperfect one.

greatly increases chance agreement.
given by Johnson and Bolstad, suppose that two observers re-

When the rate of the target behavior is high, the ef-
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agree 82 percent of the time, by the formula,

ming this with intervals of nonoccurrence for each observer
(.lOx.lO). Even if intervals of nonoccurrence are excluded
by the recommendation of Baer et al., the observers could
still agree 81 percent of the time by chance alone. The ef-

Yet another problem centers around computing relia
bility across several target behaviors--as is often done.
That is, in determining the intervals upon which to compare
the observers, it is possible to pool all agreements and
disagreements to compute a single reliability index for any
number of target behaviors. In effect, this procedure will
obscure the accuracy present on any low rate behaviors,
since the index will be heavily weighted in favor of agree
ments on the occurrence of high rate behaviors. As Holland
(1958) and Johnson and Bolstad have noted, relatively in
frequent occurrences are prone to be recorded with less ac
curacy, since the observer may simply overlook them. Th is
is especially likely where other behaviors are occurring at
high rates, and the loss of accuracy on low rate behaviors
may go undetected.

A similar argument applies to pooling agreements
across several target subjects. Further, agreements may be

fects of chance agreement, of course, become relatively un
important when the target behavior rate is low.

? 2.90 +.10 = .82.
That is, chance agreement can be obtained by multiplying 
90 intervals of occurrence one observer records by the 90 
intervals of occurrence for the other (.90x.90), then sum-
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pooled both across behaviors and subjects, thus introducing
the possibility of interaction. The solution is to report
reliabilities in the form of a table.

Problems in Sampling Observer Accuracy
Considerations of time, expense, and the availability

of observers virtually rule out the possibility of checking
accuracy during all experimental observation.
commonly accepted procedure is to take a sample of observer
accuracy at regular points during the course of the experi
ment, on the assumption that accuracy will be comparable on
unchecked occasions as well. Typically, perhaps ten to 20
percent of the total data collection time will be checked,
and this procedure introduces problems quite apart from the

the checked occasions.
Prior to actual data collection, an observer usually

attends several training sessions involving definitions of
the target behaviors and various other aspects of the ob-

Training sessions mightservation task to be performed.
consist of recording target behavior in vivo or from video
tapes, followed by comparison of the trainee's coding to
that of other trainees, to a calibrator observer, or to cri
terion protocols if videotapes are employed. The trainee's
observation is then assessed for reliability, and detailed
discussion of agreements and disagreements is included.
When the trainee consistently earns high reliability, such

method (e .g,, interobserver reliability) which is used on

Instead, the
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as 70 to 80 percent, he is transferred to actual data col
lection and is assumed to be proficient.

Some early studies in behavior modification discon
tinued reliability assessment at this point, on the assump
tion that the observer would continue to record with compa
rable accuracy in the absence of further assessment. But
the research of Reid (1970) suggested otherwise. Reid
trained seven observers to code and record parent-child
interactions into 33 behavioral categories, using videotapes
made in a simulated living room setting. Each observer was
led to believe that she would be the only person to code the
tapes, and that she was being hired to avoid the bias that
might result from codings by the experimenter. Training was
accomplished on "old" previously coded tapes, in accord with
the procedure described earlier, and each observer completed
training by attaining 70 percent agreement with the previous
codings during two consecutive sessions. Following training,
each observer was cautioned to be as accurate as possible,
since no further checks could ostensibly be made. Surrep
titiously, however, criterion protocols had been derived by
the experimenter for all videotapes to be coded by the ob-

Without exception, the observers showed a markedservers.
decline in accuracy when they were informed that no further

Reid reported this drop as about 25checks would be made.

been discontinued.

percent, and concluded that reliability during assessment 
does not necessarily reflect reliability once assessment has
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variation of the same procedure to compare three different
procedures for checking reliability. The first was a no
check procedure following training, as in the Reid study.
A second group of observers recorded under "spot check" con
ditions, analogous to the usual procedure in behavior modi
fication research: following training, the observers were
instructed to mark "to be checked" on the top of approxi
mately one-fourth of the data sheets prior to observation.
The experimenters told the observers that these would be
checked at an unspecified later time, but no checks actually

Finally, a third "random check" group of observ-occurred.
ers received the instruction that a portion of their observ
ation would be checked from time to time without advance
warning, though again no checks were actually performed.
As in the earlier study by Reid, each observer in each group
recorded individually with the instruction that no other
observers would see the same videotapes. The results for
all three groups were comparable to those obtained in the
Reid study: all observers displayed a significant drop in
accuracy once training was completed and ostensibly un
checked observation began. In addition, the spot check
group

but the ac
curacy was still lower than that displayed during training.
The overall accuracy of the random check group was apparent
ly higher than that of the other two groups (except on spot

showed a significant rise in accuracy on occasions 
when the instruction "to be checked" was given,

A follow-up study by Taplin and Reid (1973) used a
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check occasions for the spot check group), but the differ
ence was not significant. The authors concluded that the
drop in accuracy following training—about 15 percent for
all three groups—again indicated that checked accuracy is
not necessarily generalizable to unchecked occasions. The
temporary rises in accuracy for the spot check group gave
further support to this conclusion.

A study by Romanczyk et al■ (1973) approached this
issue from a somewhat different perspective. Five observers
with at least three months of experience recording disrup
tive classroom behavior were trained on a nine category ob
servation code similar to that they had previously used.

During experimental sessionsdesignated as calibrators.
comprised of four to five 12j minute observation periods,
each observer was overtly checked for one period by compari
son to one of the calibrators, who recorded the same behav-

The second calibrator was also pres-for one target child.
ent to record covertly, and the design was such that each
observer could be assessed for reliability during all ob-

The findings of theservation against both calibrators.
study were that the observers showed an overall decrement in
reliability ranging from ten to 50 percent during observa-

that accuracy estimation on checked occasions does not ne
cessarily generalize to unchecked occasions.

tion periods when they were not informed that reliability 
checks were being made, which again supported the conclusion

Two other observers each with two years' of experience were
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A second manipulation in the Romanczyk et al. study

concerned the definitions of the target behaviors employed
by each calibrator. Four of the behavioral definitions were
"modified", in that the calibrators used slightly different
criteria in recording each behavior. The remaining five
behaviors were the same for both calibrators. During overt
reliability checks, the observers consistently displayed
higher reliability with the calibrator to whom they were
told they would be compared, indicating that each observer
shifted his observational criteria to match those of the
particular calibrator. Differences were obtained both for
modified and unmodified target behaviors, indicating that
the observers matched both the experimenter-induced differ
ences and presumably idiosyncratic differences in criteria

This finding is particularlybetween the calibrators.
striking, and points to the possibility described earlier
with regard to the shortcomings of interobserver reliability

Any systematic tendency for observers to departin general.
from experimenter definitions of behaviors will result in
erroneously inflated reliability—via erroneous agreements.

er accuracy, and yet this procedure continues to be employed.

Variables Affecting Observer Accuracy
To this point in the present discussion, various ways

have been considered in which interobserver reliability can

use of announced spot checks as a means of assessing observ-
In sum, there are serious problems inherent in the
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fail to reflect the accuracy with which experimental data is
collected, both in terms of unjustifiable assumptions and in
terms of artifacts of the computation process. Further, and
independent of the means of assessment, accuracy on checked
occasions can be markedly higher than during the unchecked
majority of the experiment. In both cases, high estimates
of accuracy may actually guarantee very little.

Spuriously high accuracy estimates may have the ef
fect of persuading the experimenter (and the observers) that
no further improvement is warranted, thus setting the stage
for profound fluctuation of variables which directly affect
the experimental data. These variables can be generally
classfied as situational and observer variables, in accord
with the general direction that must be taken in order to

Interaction between the two categoriescontrol for them.
in that situational variables may affect ob-can also occur,

server variables and in turn affect accuracy. Nor are the
two categories mutually exclusive, but other systems for
classification present similar difficulties (e.g., Cronbach,
Gleser, Nanda, & Rajaratnam, 1972). A simple dichotomy will
suffice for purposes of discussion.

Situational Variables
A catalogue of situational variables relevant to ob-

observation setting, such as the physical arrangement of the
target subjects, the orientation of the observer toward them,

server accuracy might begin with the basic features of the
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the lighting, the ambient noise level, and so on. The list
could be extended at length. To be considered also is the
layout of the observer's data sheet, including perhaps sym
bols for target behaviors, columns or rows for subjects,
intervals of observation, and general aspects such as con
venience and legibility. Or, instead of a data sheet, the
observer might record behavior by pressing switches con
nected to a multiple event recorder (Lovaas, Freitag, Gold,
& Kassorla, 1965). Timing equipment such as a wallclock,
a stopwatch, or an interval
1973) may be incorporated.
the observer can be directly affected through the operation
of variables specified in advance by the experimenter, who
must rely primarily on precedent or trial and error in de
signing the observation task. Human factors research in
this area would be valuable.

A particularly important set of situational variables
the target behavior and the subjects to be observed.concerns

Various authors have stressed that behavioral definitions
must be given in good topographical detail to eliminate the
need for arbitration by observers, and should preferably be
mutually exclusive (e.g., Bijou et al., 1968). Related to

In particular,

verse
a

plexity of the overall observational code.
research by Mash and McElwee (197iO has demonstrated an in

relationship between accuracy and code complexity, and 
study by Thorne, Schlottman, and Seay (1969) indicated

"beeper" (e.g., Glynn & Tuck,

this issue is the number of target behaviors and the com-

In each case, the accuracy of
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that accuracy is inversely related to the number of subjects
observed simultaneously. Another variable may involve the
"predictability" of the target behavior with respect to ob-

Rate and frequency of the
target behavior apparently can affect observer accuracy
(Holland, 1958). A correlation reported in the Taplin and
Reid study cited earlier suggested that accuracy decreased
as the interplay between target behaviors increased. Low
rate behaviors may be more subject to errors of omission,
while high rate behaviors may be more prone to errors of

Research along these lines isperseverance and commission.
clearly indicated, though very little such research has been
done.

Observer Variables
A catalogue of observer variables is more problema-
Various researchers have interpreted observer varia-tic.

bles in somewhat contradictory ways, and definitive research
To begin, observer variables includeis lacking here also.

observer's ability to master the observation task.

server experience, though the evidence here is not conclu
sive (see Mash & McElwee, 197^).

age, intelligence, physical abilities such as eyesight and 
hearing, and a host of other characteristics which are rela-

From a practical pointtively fixed for a given observer.
such variables are beyond the control of the ex-of view, 

perimenter except in terms of recruitment and selection of 
observers, and can be readily controlled by assessing the
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Of more interest is observer bias, which has been

Generally, observer bias is
cited as an important source of error because of the direct
possibility of confounding with experimental treatments.
Observer bias is said to arise when the observer’s expecta
tions and desires regarding experimental outcomes serve to
alter the frequencies of target behavior recorded, and is
most troublesome when differential to experimental condi
tions . Experimenter bias could be similarly described.
Confounding may appear through deliberate misrecording or
may arise through "selective inattention" to occurrences of
target behavior which are contrary to preferred experimental

The observer sees what he wants to see, and hearsoutcomes.
what he wants to hear, and this form of bias has been demon
strated in a wide variety of settings (again, see Rosenthal).
The extent to which interobserver reliability fails to de
tect observer bias should be directly related to the extent
that two observers share the same expectations.

Various other potential observer variables have not
been as extensively described, and it will be necessary to

To begin, observer training can bedevelop these at length.
viewed as an observer variable affecting accuracy, since
adequate observer training is a necessary condition for ac-

Training can be facilitated if the ob-curate recording.

point practice must be given on the specific targetsome

dealt with at length by various authors (e.g., Rosenthal, 
1966; Johnson & Bolstad, 1973).

server has prior experience in similar situations, but at
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behaviors to be observed and various other aspects of the
observation task. Training is terminated when the observer
gives evidence of a capability for accuracy, as defined by
consistently high levels of agreement with other observers
or with criterion protocols. Conversely, accuracy should
decrease if this capability is somehow diminished during the

may simply forget the behavioral definitions.
subtle ways, the definitions he employs may change.

Observer training, however, is not a sufficient con
dition for accuracy. The observer may daydream or gaze out
the window during instances of the target behavior. As
noted by Taplin and Reid, observers have sometimes been
trained to initially high levels of accuracy and subsequent
ly not checked during the course of the experiment, which
allows no assurance of accurate data collection. Similarly,
where accuracy is assessed on announced occasions during the
experiment proper, accuracy may rise above that present
during nonassessed observation.
ent assumption has been that if observers can record accu
rately, they invariably will record accurately on all occa
sions whether checked or not. In the words of Romanczyk

"non-reactive"et al., observation has been assumed to be a
process--which, in passing, is a surprising point of view in

discipline that stresses the assumption that human behav-a
ior is maintained by its consequences. In a tedious observ
ation task, for example, where an observer must attend to

In either case, the appar-

course of the experiment—in the extreme case, the observer
Or, in more
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several target behaviors occurring in rates from zero to 100
percent of the time across several target subjects, while
simultaneously using a stopwatch to track ten or twenty sec
ond intervals for periods.ranging up to an hour, it is dif-

form of checking and feedback. Only a modicum of attending
to target behaviors and jotting down occurrences is neces
sary to approximate vigilance—from the point of view of

rements will occur.
The results of Reid, Taplin and Reid, and Romanczyk

To the author's knowledge,terms of the above discussion.

of checking and those of "observer drift" as noted by Taplin
None of the above authors has attempted to relateand Reid.

the trends present in their findings to the various terms

employed, and further consideration is necessary to develop

workable categorization of variables affecting observera
further experimentation will be neces-In turn,accuracy.

All observers showed a marked decrement in
"drift"

Instead, the absence of checking was the likelytraining.

someone watching the observer—and if no consequences are 
operative for accuracy it can be safely predicted that dec-

sary to support the validity of this categorization.
One overall effect is discernible in the data pre-

ficult to see how accuracy could be guaranteed without some

no attempt has been made to distinguish between the effects

et al., however, were not interpreted by the authors in

accuracy
in no way describes the immediacy of this drop following

sented by Reid.
when overt checking was discontinued, and



23

operative for accuracy.
Two effects of checking are evident in the Taplin and

Reid study. As in the Reid study, the observers showed a
decrement when checking was ostensibly discontinued, and
those of the spot check group showed partial recovery on the
occasions when data sheets were marked "to be checked".
Both of these effects seem attributable to the absence of
consequences for accuracy, and again the word "drift" is not

An additional effect, however, might be desappropriate .
cribed as drift. Excluding the spot check days for the spot
check observers, all three groups showed an overall downward

Notably, Taplintrend during later experimental sessions.
and Reid did not incorporate feedback or review of defini
tions after training, whereas the Reid methodology included
a review of a training tape at the beginning of each session

If an observer gradually changesthroughout the experiment.
his observational criteria as a function of learning, for-

he might be said to "drift" away from
Accuracy

In Romanczyk et al. a main effect was apparent
The observers consistently obtained higher re-

bility with the covert calibrator.
rectly attributable to the presence or absence of

throughout.
liability with the identified calibrator and lower relia-

This effect seems di

getting, and so on, 
the original definitions set by the experimenter.
would slowly decline, and the Taplin and Reid study did not 
include procedures which would counteract this effect.

cause, in that no experimenter-controlled contingencies were
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consequences for accuracy, since observers rose and fell in

reliability within each experimental session. A second ef-

server "shift", wherein the observers altered their criteria

In neither case is the term drift applica
ble .

Small groups of observers were trained
separately, and training focussed on within-group computa
tion and discussion of interobserver reliability. When re
liability reached acceptable levels in each group, the two
most divergent groups were compared for overall frequency of
recording several target behaviors upon which they had been
trained, and significant differences emerged. The authors
concluded that restricting observers to within-group feed
back had fostered "drift" away from experimenter definitions
in directions particular to each group of observers.
Johnson and Bolstad have dubbed this phenomenon "consensual"
observer drift.

In passing, O'Leary and Kent also reported several
other effects stemming from the use of interobserver relia-

Several cases were cited in which observers were

index during computation, and by deliberately altering data

each other's recording during ongoing observation, by making 
miscalculations which served to increase the reliability

bility.
found to be cheating on reliability checks by glancing at

to match the particular calibrator—again within each exper
imental session.

Yet another effect was obtained in a study by O'Leary 
and Kent (1973).

feet evident from the data of Romanczyk et al. concerns ob-
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sheets after the fact. The authors concluded that observers

and punishers.

cy seem to constitute an important variable.
The following categorization is offered in light of

the preceding discussion, and parallels the usage of the
cited authors as much as possible. Where assumptions are
required, they are presumably verifiable through further
experimentation. First, any systematic change in the ob
servers' criteria for target behaviors may be appropriately
referred to as observer drift—so long as the change is
gradual and suggest cumulative changes due to learning. In
the Taplin and Reid study, drift was presumably idiosyn
cratic , since no interobserver feedback was employed. On
the other hand, in the O'Leary and Kent study, the observers
discussed their coding and drifted in similar directions

The appropriate term for the latter ef-within each group.
feet is consensual observer drift.

Observer shift refers to the observers in the
Each observer altered his observa-Romanczyk et al. study.

tional criteria on a period-to-period basis in order to
match the particular calibrator to whom he was overtly com-

Observer shift is therefore a transitory phenomenon,

gradual change.

pared.
and is distinguished from observer drift by the absence of

can be remarkably ingenious at producing erroneously high 
reliability, particularly where strong emphasis on reliabil
ity is maintained by the experimenter in the form of rewards

Again the consequences operative for accura-
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Observer reactivity, in accord with a discussion by

Campbell and Stanley (1966) refers to the effects of check
ing per se . This can be interpreted as a motivational ef
fect, resulting in heightened vigilance where reinforcing
consequences are operative for accuracy. The degree of vig
ilance should interact with the various situational varia
bles described earlier, in that more difficult tasks with
respect to the observer should allow greater decrements in

Conversely, the failure of the observer to opti-accuracy.
mize recording accuracy—particularly on unchecked observa
tion—can be referred to as observer negligence. Negligence
of course entails the assumption that the observer is capa
ble of accurate recording but fails to do so primarily as a
result of inadequate (or entirely absent) consequences for

Observer reactivity in general, and observer neg-accuracy.
ligence as a special case, apparently operate in conjunction

with the checking procedure employed—as in the studies

Where no consequences such as experimenter recited above.

wards or punishers, feedback or knowledge of results for the

be predicted to occur.

observers, and so on are possible, observer negligence can



Statement of the Problem
Three basic conclusions can be drawn from the evi

dence presented thus far. In the first place, interobserver
reliability is inadequate to the task of measuring observer

The obtained percent agreement may be inflated byaccuracy.
artifacts of the computation process, as in the examples

cited. Discussion of agreements and disagreements between
observers on occasions of checking can produce consensual
drift away from experimenter definitions, again with the ef
fect of inflating reliability-observer efforts are chan
neled toward high agreement instead of high accuracy per se.
Various forms of bias and deliberate cheating on the part of
the observers may also serve to inflate reliability, and in
each case spurious reliability will be impossible to rule

the potential for erroneousIn sum,out after the fact.

estimation of accuracy is so multifarious that only through

considerable effort on the part of the experimenter can

interobserver reliability be taken as a guarantee of accura

cy, and a better means should be found.

Second, the procedure of announced

sions.

from unchecked ones, and is informed as to the availability
of reinforcers such as experimenter approval and knowledge

2?

inadequate regardless of the measure taken on checked occa- 
The observer clearly discriminates checked occasions

"spot checks" is
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of results. It can be predicted that the observer will

larly where the observation task is highly demanding in
terms of vigilance and sustained attending, and the possi
bility of observer negligence cannot be ruled out after the

From a different perspective, checked occasions pres-fact.
age the possibility of aversive consequences for low relia
bility, with the result that the observer can avoid punish
ers by displaying a high degree of vigilance. Unchecked
occasions do not offer the possibility of aversive conse
quences, and the net effect is the same as with rewards.
Whether accuracy actually drops on unchecked occasions will
depend on other factors, but the researches of Reid, Taplin
and Reid, and Romanczyk et al. have indicated that the spot
check procedure can under no circumstances provide the guar
antee of accuracy the scientist must give to support his
findings.

Finally, interobserver reliability can interact with

each other on checked occasions, as the Romanczyk et al.
Aside from the erroneous estimation of ac-

If so, it is then impossible

spot checking to inflate the percent agreement obtained.
Observers can shift their observational criteria to match

study indicated.
curacy possible, this produces the particularly troublesome 
conclusion that observer criteria may be completely free to
vary on unchecked occasions.
to determine what target behaviors were actually measured 
either on checked or unchecked occasions during data

"react" with increases and decreases in accuracy, particu-
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collection.

These would seem to tie sufficient grounds for dis
missal both for interobserver reliability and spot checking,
but first an alternative set of procedures must be devised.
The remainder of this paper will be devoted to the verifica
tion of one such alternative.

The'solution to the problems of interobserver relia
bility involves the use of
against which the observer is assessed for accuracy. One
way to accomplish this is through the use of criterion pro
tocols, which have thus far been employed either as a train-

Any

erence

single observer is recording.
monstrated, videotape observation is comparable to in vivo 
observation in terms of rates of behavior detected (e.g.,

videotape the ongoing target behavior at the same time a
As various authors have de-

As before, any guarantee of accuracy is auto
matically void, though accuracy may indeed be present.

constitute criterion accuracy instead of reliability, due to 
the high degree of accuracy possible in the standard of ref- 

afforded by replay of tedious passages of videotape.

ing device or in studies on observer accuracy per se. 
researcher with access to videotape equipment could simply

a fixed standard of reference

Candland, Dresdale, Leiphart, & Johnson, 1972s Paulson, 
1972). The experimenter could then carefully' derive cri
terion protocols after the fact, and, in turn, the observ
er’s recording could be directly compared through the stan
dard reliability formula given earlier.

The scores obtained in this fashion, however, would
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In turn, this procedure would readily lend itself to

random checking, which would eliminate the disadvantages of

spot checking without necessitating undue time and effort

coding criterion protocols and comparing observers to them.

In practice, all observation throughout the course of an ex

periment could be videotaped in conjunction with a single

in vivo observer, and a random sample of the observer's ac

curacy could be checked from time to time against criterion

protocols derived for that purpose. Agreements and dis

agreements could afterwards be discussed with the observer

to avoid idiosyncratic drift.

This set of procedures should guarantee accuracy in

First, all feedback to the observerseveral important ways.

would be directly based on agreement with experimenter def-

consensual observer drift would be entirely eliminated.

Second,
Third, no form of cheating asserver could go undetected.

described earlier would be possible. Fourth, no observer

Finally, the possibility of observer shift would be com
pletely eliminated.

From a theoretical point of view, the only probabil
ity statement to be made in assessing accuracy would be lim
ited to the adequacy of the checked sample of observation.

no form of systematic bias on the part of the ob-

initions, as

reactivity to checking could occur, since the observer could 
not discriminate checked and unchecked occasions in advance.

opposed to agreement with another observer sup
posedly employing those definitions. The possibility of
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all instances of data collection, it follows that high ac
curacy on sample occasions would reflect high accuracy on
all data collection. The crucial aspect of this assumption
is that no difference whatsoever would exist in the condi
tions of observation between checked and unchecked occasions,
thus warranting the generalization from the sample to the
total observation time. In contrast, the sample produced by
the traditional spot check procedure incorporates marked
differences in conditions operative, and does not warrant

In effect, the spot check procedure yieldsgeneralization.
biased sample through direct confounding with observera

reactivity to checking.

An experiment must be conducted, however, to verify

the assumptions implicit in the solution offered. It must
be shown that the procedure is practical, and also that ran
dom checking will maintain accuracy at levels comparable to
those attained during training—in contrast to the drop in

controlled.

accuracy displayed by the random check observers in the
With regard to this point, it is

Given a defensible sample size taken truly at random across

Taplin and Reid study.
postulated that the decrement in the Taplin and Reid study 
was directly attributable to the lack of tangible conse
quences for accuracy, since no random checks were actually 
performed—only an "instructional set" for random checking 
was present, and the observers at no time experienced any 
potentially reinforcing consequences that were experimenter 

In the absence of feedback, and particularly in
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the absence of aversive consequences, the observers logical
ly should have concluded that their performance was satis
factory.

In the experiment to follow, to the extent that other
factors are held constant, it is predicted that the follow
ing hypotheses will hold:

(1) In the spot check procedure, accuracy will gener
ally be higher on checked occasions than on unchecked occa
sions .

(2) In the random check procedure, accuracy will gen
erally be the same both on checked and unchecked occasions.

(3) In the spot check procedure, when reinforcing
consequences are operative for accuracy, accuracy will be
maintained at levels comparable to training levels on
checked occasions.
cy will tend to drop.

(ip) In the random check procedure, when reinforcing
consequences are operative for accuracy, accuracy will be
maintained at levels comparable to training levels both on
checked and unchecked occasions.

(5) Generally, accuracy will decline for both proce-
The decline will bedures as task difficulty is increased.

the same for both procedures on checked occasions, and will
be greater for the spot check procedure on unchecked occa
sions .

(6) Consensual observer drift will not occur, and 

idiosyncratic drift will be minimal.

On unchecked occasions, however, accura-



Method

Observers and Setting

Thirteen advanced undergraduate students

cruited from a class in child psychology on a volunteer

basis. Each observer was offered $10.00 for completing the
required number of observation sessions, plus periodic bo
nuses for accurate observation. No course credit was given.

Observers were told that they would also gain experi
ence in procedures commonly used in research on child behav
ior.
scribed as
curate descriptions of the behavior of preschool children
watching Electric Company and Sesame Street, and to this end

The experimenternumber of observers would be employed.a
could not himself record the behavior due to the possibility
of bias in accord with experimental hypotheses about the
children, and all further explanation of the nature of the

minutes, and recorded target behavior from videotapes of
The study was conducted inchildren watching television.

various upstairs rooms of the day care center attended by
the fifteen preschool children designated as target "sub
jects", and the observation setting consisted of chairs for

33

study was deferred until observation was completed.
Each observer attended sessions ranging from 30 to 45

an attempt by the experimenter to gain highly ac-

were re-

As a diversion, the purpose of the research was de-
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the observers situated approximately five feet in front of

In all, the

The number of

observers present at each session ranged from one to six.

During the majority of the observation sessions, one

On occa
sion, during later stages of the experiment, the experiment
er was absent during most of each session in an attempt to
dispel the notion of some observers that they themselves
were being "observed" throughout each session.

Videotaped Child Behavior
Before the experiment began, different groups of four

children were videotaped while watching afternoon editions
Videotaping sessions averagedof the television programs.

approximately ^5 minutes and were conducted over a two week
period until some four hours of child behavior had been re
corded .

set.

the resultant videotapes.
rectly above the children, and the sounds made by the

During each session, the four children sat in 
chairs arranged side by side and facing a color television 

The videotaping camera was positioned just above the 
television set and facing the children, so that each child 
appeared to be looking straight ahead (when watching TV) in 

A microphone was suspended di

experimenter was present throughout to give instructions as 
necessary and to operate the videotape equipment.

a television monitor and related equipment.
experiment was conducted over a three week period during 
morning, afternoon, and evening sessions arranged in accord 
with the personal schedules of the observers.



vision programs during all videotaping. An experimenter was
also present during videotaping to keep the children within
camera range, and as a reward for the latter behavior the
children were allowed to see themselves on the television
monitor afterwards. With this exception, the children were
essentially free to behave as they wished.

When the four hours of child behavior had been col-
five-minute segments were transcribed at random ontolected,

the videotapes to be used during the experiment. Each seg
ment was preceded by a 30 second passage in which a video
taped wallclock reached precisely "12:00" at the beginning
of the segment, which allowed the segments to be started at
the same point in time during successive playings. In all,
eight videotapes were produced, each comprised of four five-
minute segments of child behavior.

Target Behaviors and Observation System
Two target behaviors were defined on the basis of

their occurrence during all videotape segments. Each behav
ior was described in terms of consecutive ten-second inter-

to-

throughout the entire ten seconds constituting an interval.

target child's eyes were oriented straight ahead, i.e., 
ward the television program being watched by the child,

35 
children were audible above the sound portion of the tele-

vals of observation throughout each segment (thus yielding 
30 possible intervals of occurrence per segment).

Attending behavior was said' to occur whenever the



Vocalizing behavior occurred whenever the child emit

tion being that the observer both hear the sound and be able
to relate the sound to the specific child. One or more in
stances of vocalizing caused the entire interval of observa
tion to be coded for occurrence.

All observation was accomplished with pencils, clip
boards, and specially printed data sheets containing the
first letter of each target behavior arranged in intervals

The observer checked or circled theof ten seconds each.
letter for the behavior in the appropriate interval whenever
it occurred by the above definitions. A wallclock was sus
pended just below the screen of the television monitor and

used by all observers to track intervals throughout eachwas

in order to produce the same intervals of observation each
time the segment was played.

ted any sound of vocal origin, including talking, squealing, 
coughing, hiccupping, whispering, and crying—the qualifica-

void attending, however, if the child's head simultaneously 
moved past a ^5 degree angle in any direction.

36
Eyeblinks and glances away were excluded, with the follow
ing qualifications.

segment, and the experimenter synchronized the live wall
clock with the videotaped wallclock preceding each segment

If eyeblinks or glances away were of 
less than one second duration, they did not void attending 
behavior. A glance away for less than one second could
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Criterion Protocols

Two experimenters independently recorded the two tar
get behaviors for one child at a time during each videotape

Borderline instances of
agreement were also occasionally reviewed. The same wall
clock was used for all criterion coding and for all later
recording by the observers in order to avoid error attribut
able to timing equipment. Interobserver agreement was com-

tions and the general feasibility of the task, and reliabil
ity consistently ranged from 70 to 100 percent.

Training Phase
At the beginning of the first session attended by

each observer, the experimenter explained the observation

In
stances of each behavior were noted by the experimenter dur-

below), and the general format for observation.

puted from time to time on the initial codings of the exper
imenters to test the consistency of the behavioral defini-

system in detail and played a sample portion of the first
A handout contained definitionsvideotape to be observed.

of the two target behaviors, attending and vocalizing.

segment, and then replayed the segment after each run in 
order to reconcile disagreements.

ing the sample portion of the first segment.
Further explanation centered around the four five- 

minute segments to be viewed during each observation session, 
the times at which observers could attend sessions, the bo
nuses that were available for high accuracy (to be described
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Throughout training, each observer recorded the two

i.e.,

The observers were instructed that the experimenter had also
coded the segments to be used during training to insure that
the observers mastered the behavioral definitions and the
task in general, and the procedure for computing accuracy

A separate tally was made for each targeteach segment.
behavior across all four segments of each training videotape,
and the standard reliability formula yielded percent agree-

The behaviors were then averagedment for each behavior.

agreement during two consecutive sessions.

Bonuses for Accuracy
Also at the beginning of the first session attended

order to "reward" the observers for high accuracy and thus

four five-minute segments, with pauses after each for chang
ing data sheets and computing accuracy for each observer.

to produce a single score for each observer during each 
training videotape, i.e., for each training session, and 
each observer completed training by attaining 75 percent

target behaviors for one child on each videotape segment. 
Each session consisted of observing one videotape,

by each observer—and subsequently, as necessary—the pro
cedure for determining bonuses was explained in detail. In

for good data on the target children, each observer received 
a $.50 bonus each time accuracy exceeded 80 percent on the

was explained in detail. Agreements and disagreements were 
tallied in comparison to the experimenter's data sheet for
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training videotapes as described above. Each time accuracy
exceeded 90 percent, the total bonus was $1.00. Bonuses
were paid in cash at the beginning of the next session each
observer attended, since time was required for the experi
menter to compute accuracy and establish the amount of the
bonus. All payment of bonuses was accompanied by a report
of the accuracy the observer had obtained, but no other in
formation concerning the observer's performance was given.

During later stages of the experiment, when the num
ber of target subjects to be simultaneously observed was in

bonuses were increased to $1.00 andcreased from one to two,
$2.00 respectively.

Random Checking versus Spot Checking
Following training, observers were assigned without

their knowledge either to the Random Check or Spot Check
Group, in which they remained throughout the balance of the

Assignments were made by ranking the observersexperiment.
the basis of overall accuracy displayed during trainingon

that only one of the four segments would now be checked for
to determine their bonus, and thus only one segment

The segment
to be checked, however, was not designated in advance and
could be any of the four in each videotape.

The procedure for the Spot Check Group was the same

and subsequently alternating observers into each group.
In the Random Check Group, observers were instructed

accuracy 
would actually be viewed by the experimenter.
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in all respects except that at the beginning of each session
the experimenter instructed the observers to write "to be

the top of the data sheet for one segment.
Bonuses for accuracy depended only on observation of this
segment, though the observers were instructed to be as ac

curate as possible during all observation. Additionally,
for emphasis, the data sheet for the checked segment was
collected by the experimenter as soon as it was completed.

For both groups, the specific videotape segment that
was checked to determine bonuses was at random either first,

third, or fourth in the order of presentation with-second,
For each of the eight videotapes, thein each videotape.

same

between groups mentioned by the experimenter, and the Random
Check Observers always attended different sessions than did

A question and answer session

Phases I, II, and III

In

For

segment was checked for each group during each playing.
At no time during the experiment was the difference

checked" on

the Spot Check Observers.
following completion of the experiment tended to verify that 
no observers had noted the difference in procedure.

Throughout the four sessions which comprised Phase I, 
observers in each group recorded the behavior of one target 
child during each segment of each videotape presented, 
all, five videotapes were used and different combinations of 
four videotapes were viewed by observers in accord with the 
particular sessions each observer happened to attend.
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the same reason, the order in which each observer viewed
each videotape was essentially randomized and different for
each observer.

In Phase II, each observer simultaneously recorded
the two target behaviors for two children instead of one,
and bonus payment was increased as described earlier. At
the beginning of Phase II, the same videotapes that had been
used earlier in the experiment began to repeat, with the ob
servers recording the behavior of children different than
the one which had been recorded earlier. In all, six video
tapes were used during the six sessions of Phase II, and all
observers viewed the same combination of videotapes. As in
Phase I, however, order of viewing videotapes for each ob
server was randomized through the particular sessions the

Finally, accuracy for purposesobserver happened to attend.
of determining bonuses was computed through the additional
step of summing agreements and disagreements across both
target children prior to applying the formula for each be-

All other aspects of Phase II were the same as inhavior.
Phase I.

In the two sessions of Phase III, all conditions were
continued without change for the Random Check Group, but the

era

se rver
ferent order across sessions. All other aspects of Phase III

ployed in Phase III.
thus viewed the same videotapes—albeit again in dif-

Spot Check Group was switched to random checking as well.
The groups were thus equated in terms of the procedure

Two videotapes were used, and each ob-
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were the same as in Phase II.

Following completion of Phase III, each observer was
thanked for participating and was paid $10.00 for completing
the required number of sessions. A question and answer ses
sion was subsequently scheduled and the true nature of the
experiment was revealed.



Results
All observers except one completed training in the

minimum of two sessions; the remaining observer required
three sessions due to poor performance in the first. In all,
eleven of the initial thirteen observers completed the ex
periment, and one of the observers was dropped at random
from the Random Check Group to bring the number of observ
ers in each group to five.

As with the accuracy scores computed during the ex
periment to determine bonuses, all subsequent data analysis
on ostensibly unchecked segments of the videotapes was based

agreements and disagreements restricted to the occurrenceon
Similarly, where two target sub-of the target behavior.

jects were observed simultaneously, agreements and disagree
ments were summed across both subjects prior to computing

Finally, all data processing was performed ataccuracy.
least twice and on separate occasions to minimize the possi

bility of experimenter error.

Overall Maintenance of Criterion Accuracy

Each data point thus

Figure 1 presents percent criterion accuracy (CA) in 

recording attending behavior for each group of observers, 

based on the correct sequence in which each observer viewed

videotapes throughout the experiment.
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trials.
The

segment was checked or ostensibly unchecked.

ments-plus-disagreements, and the resultant CA's were aver
aged across observers to produce the data points of Figure 1.
CA's for individual observers on each videotape are given in
decimal form in Appendix A.l.

Figure 1 thus represents the accuracy with which each
group of observers recorded attending behavior throughout
the course of the experiment, independent of the effects of

Inspection of Figure 1 rechecking within each videotape.
veals no trends toward change in CA as a function of trials,

Similarly, Appendix

or

The next step 
applied the standard formula, agreements divided by agree-

and likewise no apparent change in CA when observers were 
switched from one target subject to two target subjects 
(i . e . , at the beginning of Phase II).
A.l reveals no changes in CA for individual observers.

represents different videotapes compiled on the basis of 
Additionally, each data point is a composite of the 

CA's obtained by each observer with respect to trials, 
composite CA's in Figure 1 were derived by summing agree
ments and disagreements separately within each videotape 
(i.e. , across all four segments) without regard to which

Figure 2 presents comparable data in recording vocal
izing behavior as the experiment progressed, and Appendix 
A.2 gives the same data for individual observers. As with 
attending behavior, no apparent changes in CA for recording 
vocalizing behavior occurred either as a function of trials 

of the change to two target subjects. For each target
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ac-

Target Behavior Rate versus Criterion Accuracy
For each group of observers, CA varied in close cor-

Spearman rank order correlations based on Phases II
and III (where two subjects were observed), between CA for
the Random Check Group and target behavior rate, yielded

Similar relationships held for the Spot Check
Group.

a

rate.

ther,

behavior, each checking procedure apparently maintained , 
curacy throughout the experiment at levels comparable to 
those attained during training.

92 percent, respectively.
rough estimate of the coefficient of determination, it can 

be seen that 79 percent of the variation in CA for attending 
behavior was attributable to a factor common to behavior

Similarly, 30 percent of the variation in CA for vo
calizing behavior was attributable to behavior rate. Fur- 

subsequent analyses of variance on CA indicated highly

respondence to the rate of each target behavior present on 
the videotape segments (as determined from criterion proto
cols) .

r = .89 for attending behavior (t = 14.7, df = 30, £ <.001) 
and r = .55 for vocalizing behavior (t = 3-6, df = 30, 
£ <.001).

The overall range of target behavior rates from 
Phase II and Phase III protocols was seven to 50 occurrences 
of attending and four to 56 occurrences of vocalizing, in 
each case of a possible 60 intervals (two subjects times 30 
intervals each). Composite CA's for the Random Check Group 
ranged from 41 percent to 96 percent and from 55 percent to 

2 Thus, taking each Spearman r as
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The net effect of this common variation was that fur
ther analysis by trials was not feasible, since observers
could not meaningfully be compared across differing video
tape segments—considerable variability due to behavior rate
eliminated this approach. Similarly, observers could not be
compared between checked and unchecked segments, since any
effects obtained would have been directly confounded with
behavior rate and the resultant CA. As a result, all indi
vidual observer CA's were rearranged in accord with the spe
cific videotapes upon which they were based, within each
phase, without regard to the particular trial in which they

And, where analysis of variance was per-were obtained.

Thus the order in which videotapes are

no way

viewed by any observers.

significant main effects for videotape segments across both 

groups of observers (see Appendices B.l and B.2).

phase (i.e.

correspond to effects across time, since all observers com- 

leted each phase in the order given.

to interpret trends within phases.

, Training, Phase I, Phase II, and Phase III) does

unchecked segments.
arranged in all illustrations to follow is completely arbi
trary, at least within each phase, and illustration order in 

reflects the sequence in which the videotapes were
The reader is thus cautioned not

However, the order of a

formed, separate analyses were conducted for checked and for
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Random Checking versus Spot Checking

first, second, third, or fourth during the experiment proper.
The data for Phase I are based on the only three observers
in each group who completed the same four videotapes, and
all subsequent data for Phase I is similarly based. All
data for the other three phases are of course based on five
observers in each group.

The CA’s for each segment were derived by computing
the arithmetic means for agreements and disagreements across
observers in each group, and then applying the standard

The composite CA's are based only on the uncheckedformula.

formula.
of differing rates of target behavior for unchecked segments 
and thereby afforded a clearer picture of the effects of the 

Notably, however, all analysis of

The CA's for attending behavior, arranged by five- 
minute segments within videotapes, are presented for each 
experimental phase in Table 1. Although the checked segment 
is listed first for each videotape, it was at random either

two checking procedures.
variance employed individual observer data rather than 
either of the above derivations. Preliminary "sign" tests
which were employed at various points were based on CA’s for 
individual videotape, segments as well. Finally, in Table 1, 
only a composite CA is given for each videotape in the

segments of each videotape in Phases I and II, and were de
rived by summing mean agreements and disagreements across 
the segments as an additional step prior to applying the

This latter procedure tended to reduce the effect
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Table 1

Training; Phase

Composite* 79
Phase I

81 72
Phase II

79

Phase III

Checked
Unchecked
Unchecked
Unchecked
Composite

Checked
Unchecked
Unchecked
Unchecked
Composite

Checked
Unchecked
Unchecked
Unchecked
Composite

9184
7084

71
47
7174
68

86
675290
81

9286
8341
84

7978
5988

68 
94 
88 
54
88

82
8988
64
84

8781
6o
87
79

69 92 
73 80
84

85
73
8350
73

79
7780
55
64

38
87 ■7998
86

D
Random Spot

8081
70
89
84

E
Random Spot

8768
64
92
84

XI
Random Spot

83 83

J
Random Spot

78
957481
85

X2 
Random Spot

83

HRandom Spot
91
7972-
90
82

X2 Random Spot
518584
96
87

X4
Random Spot

89
858348
84

FRandom Spot
82
7961
90
80

I
Random Spot

68
65
7378
74

A
Random Spot

86
68
6578
71

B
Random Spot

9568
8568

Criterion Accuracy Scores for Attending, 
Random and Spot Check Groups by Videotapes

Checked
Unchecked
Unchecked
Unchecked
Composite*
♦Composite based on all four segments.

G
Random Spot

76
9390
72
88

C 
Random Spot

7594
84
43
83
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Figure 3 shows CA's and composite CA's for checked

The CA's for Videotapes A through J represent the sin
gle checked segment of each videotape, and inspection of the
figure reveals two important points. First, aside from var
iation apparently attributable to base rate of the behavior
across segments, no discernible difference in CA existed for

This is consistent

trials. Second,

the Random and Spot Check Groups on checked segments within

each Phase, implying that the two groups were capable of

comparable accuracy in recording attending behavior.

Table 2 and Figure give comparable data for accuracy

As with attending, no ap-

With regardoverall level of accuracy on checked occasions.
to differences between the two groups, however, inspection
reveals a tendency for the Spot Check Group to obtain some-

in recording vocalizing behavior.
parent difference existed for either group in terms of the

either group throughout the experiment.
with the data of Figure 1 where CA's were presented by

segments based on the data of Table 1, for attending behav
ior.

same for each group in Phase III, and each segment 
was potentially checked.

no consistent difference existed between

what higher CA's during checked segments of Phase I and low
er CA's during Training and Phase III. Due to differences

Training Phase because all four segments were overtly 
checked. The composite CA's for the two videotapes of 
Phase III are also based on all four segments to provide 
a reference to the Training Phase--the checking contingency 
was the
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Table 2

Training Phase

Phase I

72 70Composite
Phase IT

Composite
Phase TIT

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked
Composite

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked Unchecked 
Unchecked
Composite*
*1

Criterion Accuracy Scores for Vocalizing, 
Random and Spot Check Groups by Videotapes

9^4-
18 
82 
78
73

68
79
6992
84

94
62
70
97
87

86 
89 
65 60
74

7^77 82 
75
78

75
6566
85
78

79 9I4- 
70 

. 77
82

66
7386
52
77

71 68 
78 4-8

86
9162
55
64

77
69
8558 •
76

8572
87
74
84

■Composite based

E
Random Spot

FRandom Spot
72
79
8380
81

A
Random Spot

89
3580
73
77

B
Random Spot

89
6761
94
85

JRandom Spot
838062
63
65

C
Random Spot

62
74
70
77
75

HRandom Spot
6964
8557
76

D
Random Spot

61
6582
62

Composite*

X2 
Random Spot

85 80
XIRandom Spot

84 82

X4 
Random Spot

72
657088
80

all four segments.

X3Random Spot
8778
8759
72

on

G 
Random Spot

7574
7286
82

79
6586
63
76

I 
Random Spot

87
87
6756
72
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The CA's for individual observers were sub-

The test approached

but did not attain significance (F = 4.51, df = 1,4, p> .05)

and further analysis was discontinued, since the experiment

al hypothesis required only that the Spot Check Group exhib

it accuracy equal to or greater than the Random Check Group

The analysis is given in Appendix B.l.on checked occasions.

Having essentially equated the groups in accuracy on

diction that accuracy would drop for the Spot Check Group.

Preliminary analysis of the CA's for unchecked seg-ence.

The CA's for individ-

transformation and cast into a Type I analysis of variance
but no significant difference was obtainedas before,

ments via sign tests suggested higher CA for the Random 

Check group both in Phases I and II.

ual observers in Phase II were then subjected to arc sin

jected to arc sin transformation to correct for proportion

ality (Winer, 1971), then cast into a Type I analysis of 

variance (Lindquist, 1953)1 checking procedure (between) by 

videotape segments (repeated measures).

Figure 5 presents composite CA's on attending for each group 

during unchecked segments, with the checked observations of 

Training and Phase III carried over from Figure 3 for refer-

rectly assessed, but an indirect test was provided by analy

sis of Phase I.

55 
across phases in the number of observers per videotape, the 

number of subjects observed, and the number of checked

checked segments, the next step compared the groups on un

checked segments of Phases I and II in accord with the pre-

seg

ments, the possibility of an interaction could not be di-
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Further analy-

Analysis of Accuracy via Agreements and Disagreements

To this end

Phase II was directly attributable to the relatively high

within-groups variability, in conjunction with the limited

drop in accuracy for the Spot Check Group.

within-groups variability seemed largely a function of the

standard computational formula, in that the resultant CA for

a given observer contained two independent factors. Agree
ments constituted "hits" or correct detections of target be-

While false rejections varied indirectly withcommission).

Spearman rank order cor-

df

between groups in Figure 5 were to be verified.
it was reasoned that the failure of the previous analysis to 
detect a significant difference on unchecked segments of

At this point it became apparent that a more sensi
tive analysis was necessary if the consistent differences

(F ~ 1>58, df - 1,8, p> .05; Appendix B.2). 
sis along these lines was thus discontinued.

havior, and disagreements were comprised of false rejections 
(the inverse of agreements) plus false detections (errors of

the number of agreements, false detections were free to vary 
independently and were restricted only by the number of in
tervals available—i.e., the number of intervals in which

by the Random Check Group in Phases II and III to test this 
possibility, and the results were r = .9998 (t = 122.5,

30, £<.001) between criterion rate and mean agreements

the target behavior did not occur.
relations were conducted on attending behavior as recorded

In turn, the



Table 3 summarizes criterion rate,

mean agreements, and. mean disagreements on attending, and is

comparable to Table 1.

tape, and composites for Phases I and II are based on un

In turn, Figure 6 gives percent correctchecked segments.

, agreements divided by criterion rate, times 100) for
recording attending behavior on unchecked segments in

Random Check Group, with the difference ranging from three

By contrast, analy-

df

B.6) .

£<•05; Appendix B.3) and for Phase II (F

Both findings were in direct accord

As before, composites for Training 

and Phase III are based on all four segments of each video

Training and Phase III included for reference, 

percent correct on unchecked segments apparently favored the

to 15 percent throughout Phases I and II.

apparent difference in percent correct occurred during

Analysis of variance on agreements

Phases I and II, with percent correct on checked segments of

In Figure 6,

Training and Phase III.

by individual observers on unchecked segments yielded signi

ficant differences both for Phase I (F = 1O.53> df = 1,4,

Separate analysis on agreements and disagreements 

thus seemed warranted.

p<.01; Appendix B.4).

with the sign tests performed earlier.

ses of variance on checked segments did not yield signifi

cant differences either in Phase I (F = 1.79, df = 1,4; Ap

pendix B.5) or in Phase II (F = 3-63. df = 1,8; Appendix

(i.e.

In contrast, no

= 11.38, df = 1,8,

58 

as opposed to r = -.16 (t = .89, df = 30, p> .05) between 

criterion rate and mean disagreements.
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Table 3

Training Phase
2^

CR
49 4?.O 45.0Composite* 9.8 9.0

X2
CR

10.6 40.846 8.2Composite* 39.2

Phase I
A

CR

Composite 31
B

Composite
C

32.0Composite

CheckedUnchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Che eked
Unchecked
Unchecked
Unchecked

Criterion Rate (CR), Mean Agreements (A), 
and Mean Disagreements (D) for Attending; 
Random and Spot Check Groups by Videotapes

.76.32.0
1.3
9.6

• 72.72.0
2.0
6.7

2.0
4.71.7
2.3
8.7

715511

CR
131716
3

36

CR
1314
10
3

27

5.31.0
2.0
1.7
4.7

7-0 
13-7
4.7

10.3
28.7

6.3
11.3
4.3
9-7

26.3

11.3
16.7
14.72.0
33.4

12.3
13-3
9-3
2.7

25.3

11.7 16.0 
14.0 
2.0

11.312.7
8.3
2.3

23.3

1.0
5-3
2.3
2.7

10.3

Random
A D

Random
A D

Random
A D

Random
A D

Random
A D

Spot A D

Spot 
A D

Spot 
A D

4.0
1.0
2.7
2.7
6.4

Spot 
A D

Spot 
A D
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Table 3> continued

Phase I, continued

0

Composite 32

Phase II
E

CR

12.0Composite 58
F

57Composite
G

13.2Composite 101

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

18.843.836.416.2
96.4

6.0
3-24.06.2

1.71.31.7
2.3
5-3

CR
19
1912
26

17144
4o

CR
86
521

2.8 5-0 2.6 4.4

CR
21 
45 38 18

2.65.41.6
3.2

10.2

1.7
1.71.0
8.3

11.0

17.0
16.4
7.824.2

48.4

17.8
16.8
8.825.6

51.2

17.011.42.839.4
53.6

Random 
A D

Random
A D

A
19.442.634.613.4
90.6

Random
A D
6.7
5.74.0

19.0
28.7

Random
A D

4.04.4
5.63.0

13.0

Spot
D

4.4
i:°6
7.^

17.0

Spot
A D
6.35-74.0

13.3
23.0

Spot
A D

4.4
4.6 
5.^ 3-2

13.2

Spot
A D

16.6
10.0
2.8

38.6
51.4
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Table 3> continued

Phase II, continued

H

Composite

I

19.8Composite

J

Composite

Phase III

*3
Spot

A
Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

15.8
45.8
17.2
32.6
95.6

13.2 
4-5.0 
16.6
31.4
93-0

CR
6 

41 
27 
50

124

CR
17
46
21
33

100

CR
14

8
26
19
53

CR
46
21
17
38
76

4.8
7.0
4.8
1.8

18.4

12.4
7-0 

23.0 
17.6
47.6

5-8
3.8
8.4
5-0

17.2

3.0
40.2
23.8
49.2

113.2

5.8 
3-8 
6.0 
7.8

17.6

11.8
4.8

20.4
17.2
42.4

Random
A D

4.2
5.6
5.8
4.0

15.4

Random
A D

Random 
A D

Random
A D

43.6
20.6
15.0
35.6
71.2

A
41.2
20.2
11.4
34.6
66.2

D
4.8
6.0
6.2
1.2

18.2

4.4
2.6
6.0
7.8

16.4

Composite*

5-0
40.6
25.4
49.6

.115.6

Spot 
A D

Spot
D

6.0
4.8 
7-6 
5.0

17.4

Spot
A D

4.8
5.4
8.4
6.0
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Table 3> continued

Phase III, continued

X4

22.877.8Composite*

♦Composite based on all four segments.

Checked
Unchecked
Unchecked
Unchecked

CR
44
3941
7

131

3.86.2
7.2
5-8

23.0

Random
A D

41.638.035.84.0

A
40.2
37.634.8
3-8

76.2

Spot
D

4.86.47.44.2
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The

Finally, to rule out the possibility that the Random

sign test conducted on errors of commission during unchecked

Analysis of variance on the disagreements of Phase II, 

however, did not yield significant differences between 

groups (F = .67, df = 1,8; Appendix B.?) and further analy

sis was not conducted on disagreements.

segments in Phases I and II yielded no difference.

In summary to this point, the various analyses indi

cated that a small but statistically significant drop in

Similar analyses were conducted on disagreements for 

attending behavior, again based on the data in Table 3. ' 

Spot Check Group tended to record more disagreements than 

the Random Check Group in Phases I and II as indicated by 

preliminary sign tests, and in contrast recorded fewer dis-

accuracy occurred for the Spot Check Group in recording at

tending behavior during unchecked observation throughout the

That is, the Spot Check Group recorded signifi-

agreements during Training and a comparable number in Phase 

III.

experiment.

cantly fewer agreements on unchecked segments, and was com

parable to the Random Check Group in all other respects. A 

subsequent series of analyses for accuracy in recording vo- 

alizing behavior, however, yielded no differences between 

groups on unchecked observation. Finally, returning to the 

apparent rise in accuracy for the Spot Check Group on 

checked occasions of Phase I, analysis of variance via

Check Group was simply recording intervals at a higher rate

and thereby obtaining more agreements primarily by chance, a



was

Criterion Accuracy versus Interobserver Agreement

A comparison was next made between CA's for a sample

of three observers in the Random Check Group versus inter

observer agreement (IA) for the same three observers through

out Phases I, II, and III. Interobserver agreement was ob

tained by summing agreements and disagreements between each

vocalizing) and then applying the standard formula.

data are presented in Table 4 for attending behavior and in 

Inspection of the tables

65 

agreements on vocalizing (instead of CA’s, as performed ear

lier) still approached but did not attain significance 

(F = 7.35, df = 1,A; Appendix B.8) and further analysis 

not warranted.

Table 5 for vocalizing behavior, 

indicates that, in accord with experimental hypotheses, IA 

consistently underestimated CA throughout the experiment. 

As a rough indication, sign tests based on the individual 

segments of videotapes as presented in Tables A and 5 yield

ed significant differences for attending (z = 2.53> p<.01) 

and for vocalizing {z = A.52, p<.001).

of the three combinations possible for three observers on 

each videotape segment (separately for attending and for

These
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Table 4

Phase I
A B IA CACA IAIACA

747^ 7182Composite

Phase II

IACAIAIA

81 737^Composite 79
I

Composite

Phase III

75Composite

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

9184
7084

IA
74 
5^ 68
71
67

956882
67
78

68
7544
81
67

678781
63
75

80
81
70
89
80

8982
6982

82
835684

CA
68
597275
69

IA
7084
74
96
81

92
7358
73
74

87
637888

80
70
5788

IA
85
83
87
25
70

9578
7546

IA
69977989
84

759288
70
81

68
94
88
55
76

73898846

82
754688

X3 CA
■ 5688
9596
84

X4
CA
91
8581
42

Criterion Accuracy (CA) versus Interobserver 
Agreement (IA) for Attending, by Videotapes

J
CA
7688
78
71
78

H
CAG

IA

D
IA

F 
CA

C 
CA

E
CA
8666
67
93
78
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Table 5

Phase I

IAIA

Composite

Phase II

CAIA

7872Composite
I IAIA

Composite

Phase III

IA

Composite

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

Checked
Unchecked
Unchecked
Unchecked

83
4368
71
66

73
5988
66

IA
94
54
39
93
68

CA
84
90
67
57
75

89
33
8572
70

9711
78
81
67

89
6762
95
78

CA
6776
86
81

88
96
60
53
74

839646
44
67

7364
69
79
71

IA
5661 .
62
76
64

50
65
7738
58

81
8562
55
71

IA
69 
85 
79 
85
80

CA
62
61
87
55
82

X4
CA
64
83
6990
77

X3 CA
86
59 82
85
78

Criterion Accuracy (CA) versus Interobserver 
Agreement (IA) for Vocalizing, by Videotapes

G
IA
65
53
67
87
68

H
IA
42
61
84
35
56

C 
CA 
62 
75 
71 
77 
71

F
IA
64
72
86
71
73

D
CA.
5966
82
62
67

J 
CA

E
CA
73
6386
70
73

B 
CA

A
CA



Discussion

Idio-

observations.

systematic decline in accuracy for observers in both groups,

as a function of trials. No such decline was in evidence in

in spite of the fact that no informationaleither group,

three groups showed
One relevant difference lay

From

out, and

al set.

interaction of number of behaviors and idiosyncrat-possible

It was noted earlier that accuracy can decreaseic drift.

68

later stages of the experiment.

in the number of behaviors observed (two versus 26), which

feedback was given at any time following training.

In contrast, in the Taplin and Reid (1973) study, all

In the present experiment, idiosyncratic 

drift of any magnitude would have appeared in the form of a

is one highly likely cause for the different findings, 

another perspective, but with the same potential outcome, 

the present study incorporated contingent practice through- 

the Taplin and Reid study employed only instruction

in either case, the present findings point to the

a steady decline in accuracy during the

As predicted, neither form of observer drift was in 

evidence over the course of the present experiment. 

syncratic drift was defined earlier as a systematic tendency 

for the observational criteria of a single observer to de

part from the criteria prescribed by the experimenter, pri

marily as a function of learning change across successive
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ther,

menter definitions in related fashion, consensual drift

tendency for interobserver

agreement to exceed criterion accuracy—particularly in the

later , stages of the experiment. The opposite effect was of

As noted earlier, consensual drift appar-course obtained.

checks, and no such procedure was operative in the present
If discussion is indeed the mechanism for consensualstudy.

This possibility deserves

of assessing accuracy.

behavior, suggesting a relationship not previously shown in

observer error might be eliminated simply by excluding dis

cussion of agreements and disagreements in methodology 

where interobserver reliability is the only practical means

tage of the present methodology.

experimental verification, in that an important source of

ently stems from repeated discussion of agreements and dis

agreements between observers on occasions of reliability

Of particular interest were the high positive correl

ations obtained between accuracy and the rate of the target

as a function of the number of behaviors observed (Mash & 

McElwee, 197^), and it is therefore possible that idiosyn

cratic drift may be increased as the number of target behav

iors increases. This issue bears further investigation.

No apparent consensual observer drift occurred ei

on the basis of the sample of interobserver agreement 

taken from the Random Check Group. Defined as a systematic 

tendency for two or more observers to depart from experi-

drift, the absence of discussion can be viewed as an advan-

would have appeared through a



It therefore becomes man

based. .

ures of accuracy be reported in the format of a table com

prised of subjects and behaviors upon which the measures are

Low accuracy may be easily obscured through pooling

agreements and disagreements to produce a single estimate of

As noted by Johnson and Bolstad 

(1973), low rate target behaviors are likely to be of con

siderable interest to the researcher—as with "attending"

accuracy.

The random check procedure indeed proved practicable 

in the analogue observation setting employed in the present 

study. Allowing for variations in overall level of accuracy 

which were apparently due to the target behavior rate, the 

Random Check Group maintained consistently high levels of 

accuracy throughout the experiment. As described earlier,

agreements, and no significant relationship was found be

tween rate and the number of disagreements. Since agree

ments are analogous to "hits", these findings are consistent 

with those reported by Holland (1958) that more frequent 

targets are likely to be detected with greater accuracy.

This conclusion has particular import for classroom behavior 

modification research.

for a child who rarely does so.

datory that researchers pay special attention to the accura- 

with which low rate behaviors are observed, and that meas-

70 
research on observer accuracy in behavior modification set

tings. When the accuracy scores were separated into agree

ments and disagreements, it was found that a virtually per

fect correlation existed between rate and the number of
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cation

sible.

The random check-

sampled with equal probability and without bias.

decrement in accuracy for one

The significant drop in accuracy for the Spot Check

Group on unchecked occasions further verified the efficacy

must be taken into consideration.

Accuracy was nonetheless maintained at high levels 

within the Spot Check Group, however, and further

a random checking procedure comparable to the 

herein

of the random checking procedure per se. In spite of opti

mum conditions of observation (to be discussed shortly), the

Spot Check Group displayed a 

of the target behaviors on occasions when no experimenter- 

controlled checking contingency was operative. In accord 

with the findings of Reid (1970), Taplin and Reid (1973), 

(1973), observer accuracy seems to be

A sample taken at random, for 

purposes of coding criterion protocols and comparing observ

ers to them, is readily generalizable to all instances of 

data collection subject to being sampled.

ing procedure allows all • experimental data collection to be

and Romanczyk et al.

directly related to the procedure employed in assessment.

Observers are prone to react with decreased vigilance when 

informed that their accuracy will not be assessed, and the 

presence or absence of reinforcing consequences for accuracy

one employed 

could be applied to a wide range of behavior modifi- 

settings, wherever simultaneous videotaping is fea- 

The primary advantage of this procedure is the guar

antee of accuracy that can be given when sampled accuracy 

checks are consistently high.



Evidence

no

target subjects. Comments made by various observers tended

ers.

Observers

servation task.

It is possible that only a modicum of 

necessary to produce accurate recording during

to verify this possibility, in that no observers upon ques

tioning indicated that they found the task particularly dif

ficult or aversive.

accuracy was 

less prone to drop off for the Spot Check Group, 

for this is varied.

a "ceiling" effect 

with regard to accuracy, with the result that

vigilance was

much of the experiment.

Another possibility is that experimenter-controlled 

reinforcers were not the only ones operative for the observ-

72 

consideration of the possible reasons for this effect is in 

order. The overall difficulty level of the observation task 

may not have been sufficient to avoid

Observers with only one exception com

pleted training in the minimum of two sessions, in spite of 

previous experience on the part of any observers with be

havioral recording. Additionally, no significant drop in 

accuracy occurred when the observers were switched to two

The novelty of the task and the antics of the target 

children may have served to maintain vigilance and thereby 

increase accuracy for the Spot Check Group, in spite of the 

absence of consequences attributable to checking, 

repeatedly expressed enjoyment during portions of the ob

it is also possible that an informal con

tingency for accuracy existed by virtue of observers simul

taneously recording the same target subjects' behavior, 

since at least a remote possibility was present that the
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observers could be compared to each other.

In sum, the available evidence is that the observa

tion task was an optimum one in which accuracy was main

tained in various ways additional to the checking procedure.

Such contingencies point to profitable lines for future re-

Further, viewed in this light, the import of thesearch.

present findings with regard to checking is actually in

creased: if spot checking will afford

cy on unchecked occasions in spite of optimum conditions of

Theto occasions of accuracy assessment.

available evidence to date thus favors abandonment of the

tive.

spot checking procedure and the construct of interobserver 

The random checking approach, along with thereliability.
construct of criterion accuracy, is the preferred alterna-

a decrement in accura-

be informed as

observation, it is poignantly clear that observers must not
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Appendix A.l

Supplementary Table of Composite Accuracy
Scores for Attending, Arranged by Trials

Phase Trial
.81.86 .85 .77■ 76 .8?.84.89.81.83-2Tng.

.82• ?4 .92 .79.76 .87.75.83.82.78Tng. -1
.84.67 .76 .74.86 • 79.92.63 .75.88I 1
.93.83 • 77.83.74 .79.86.84.78 • 85I 2
.76.80.80.84 .85.86 • 75.88.88.87I 3
.86.79.92.81.88 ■ 50.844 .74 .92I .97
.86.83• 78.81.67.81.85.88.76II .805
.69.78.86 .90.83.74.84 .886 .85II • 83
.86.83.63.80.88.66.85.86 ■ 93II • 717
.78.73.86 .73.66.84.86.86 .87II 8 .87
.85.74 .85.74.85.88 . .80.74 .89II .829
.86.84.81.84 • 90.81.84.85.82 .73II 10

.86 .83 .90.89• 79.85.87 .77• 85.83III 11
.86.83.86 .82.89.84.80.84 .85.81III 12

Random Check Observers
1 2 3 4 5

Spot Check Observers
6 7 8 9 10
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Appendix A.2

Phase Trial

.74 .85.86.84.86 .81.82 .89.85-2 .79Tng.

.86 .83.69.85• 75.83.88.85Tng. .77-1 • 91

.64.84 .80.80 • 73.85.80• 83 .83I 1 .77
.86 .81.89.89 .90.84 .83 • 91.85I 2 • 70

.74 .88• 75.82 .90.69 .72 .71I .803 • 77

.66.87 • 90.62 • 78.694 .62 .87• 87I .71
.69 .74 .79.80.74 .77.74 .81.78II 5 • 75

.74■ 78 • 73.82.806 .80 .73.82II .80 • 77
• 78.72 ■ 70.83.80.88 .73.74 .83II .757

.68.65 .73.80.66 .79.87.83II 8 .80 • 73
• 78• 76 • 70.76 .80.78.76.86 .81 • 79II 9

• 78 ■ 79• 79.76 .81• 73• 78 • 72II ■ 78 .7310
• 89.80.88 .79.81. 66 • 75.85III .8311 • 73

.74 .80.84 .80.88.86.80• 78.83III 12 .73

Spot Check Observers
6 7 8 9 10

Random Check Observers
1 2 3 4 5

Supplementary Table of Composite Accuracy 
Scores for Vocalizing, Arranged by Trials
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Appendix B.l

FSource SS df MS

Between;

4.51.329Checking .329 1

.073Error .292

Within:

p <.00112.83.718Segments 2.155 3
.23.0133C x S .039

.056.672 12Error

Summary of Analysis of Variance: Vocalizing, 
Phase I, Checked Segments, via Arc Sin CA's



82

Appendix B.2

Source SS df MS F p

Between:

1.58Checking .3701• 370

.2361.886 8Error

Within:

p<.005.4287.284. 10.71Segments 17

■ 77.031C x S .523 17
.0401365.490Error

Summary of Analysis of Variance: Attending, 
Phase II, Unchecked Segments, via Arc Sin CA's
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Appendix B.3

Source SS df MS F P

Between:

p<.0510.53Checking 19.01119.01

4 1.817.22Error

Within:
p<.005169 20 53-901861.15Segments 11

1.213.8041.82C x S 11

3.1444138.11Error

Summary of Analysis of Variance: Attending, 
Phase I, Unchecked Segments, via Agreements
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Appendix B.4

Source MSss df F

Between:

77-36 11.38 p< .0177.36Checking 1

6.8054.4-0 8Error

Within:

729.66 p<.0051703.7528963.80Segments 17
.9839-04 2.30C x S 17

2.34136317.60Error

Summary of Analysis of Variance: Attending, 
Phase II, Unchecked Segments, via Agreements
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Appendix B.5

SS df MS FSource 2.

Between:

1.041.04 1.79Checking 1

4 .582.33Error

Within:

98.14 P<.oo551.82155.46Segments 3

.49 .921.46 3C x S

• 536.33 12Error

Summary of Analysis of Variance: Attending, 
Phase I, Checked Segments, via Agreements
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Appendix B.6

SS df MSSource F P

Between:

3.6316.02 16.02Checking 1

4.42835-33Error

Within:

469.00 P<.oo51222.686113.^8 5Segments

l.h-63.8219.08 5C x S

2.61*4-0104-.2?Error

Summary of Analysis of Variance: Attending, 
Phase II, Checked Segments, via Agreements
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Appendix B.7

Source SS df MS F p

Between;

.67313.89 13.89Checking 1

165.13 20.648Error

Within;

6.75 p<.0054-59.01 27.OOSegments 17
.4429.81 1.75C x S 17

4.0013654-4.07Error

Summary of Analysis of Variance: Attending, 
Phase II, Unchecked Segments, via Disagreements
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Appendix B.8

Source SS df MS F -E.

Between;

7.047.04 7-35Checking 1

■ 9643-83Error

Within:

p<.005270.71Segments 319.71959.13 3
.692.46 .82C x S 3

1.1814.17Error 12

Summary of Analysis of Variance: Vocalizing, 
Phase I, Checked Segments, via Agreements


