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METHODOLOGICAI, ISSUES IN NATURALISTIC OBSERVATION:

SOME PROBLENS AND SOLUTIONS i'OR FIELD RESEARCHl

Stephen 4. Johnson and Orin D. Bolstad

University <f Oregon

Encapsulated schools cf thought have occurred in all scicnce: at
some stage in their development. They appear most frequently during
periods where the fundament:l assumpti.ns of the science are in question.
Manifesto papers, acrimonious controversy, mutual rejection, and iscla-
tion of other schools' ctrategies are hallmarks of such episodes [David

- Krantz, The separate worlds of operant and non-operant psycholiogy.
Journal of Applied Behavior Analysis, 1971, & (i), p. 6117.

History may well reveal that the greatest contribution of behavior
modificetion to the treatment >f humar pro! lems caine with its emphasis on
the collection of behavioral data in ratural settings. The growth of the
field will surely ccitinue to produce greater refinement an.l proliferation
of specific behavior change proc2dures, but the critical standard for
assessing taeir utility will very likely remain the same. We will always
want to know how a given procedure affects the subject’s relevant behavior
in his "real" world.

If a behaviorist wants to convince sormeone of the correctness of his
approach to treating human problems, he is generally much less likely to
rely on logic, authority, or personal testimonials to persuade than are
proponents of other schools of psychctherapeutic thought. Rather, it is
most likely that he will show his behavioral data with the intimation that this
data speaks eloquently for itself. Because he is aware of the research on
the low level of generalizability of behavior across settings (e.g., see
Mischel, 1568), he is likely o be more confident -. this data as it
becomes more naturalistic in character (i.e., as it reflects naturally
occurring behavior in the subject's usual habitat). As a perusal of the

behavior modification literature will indicate, these data are often
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extremely persuasive. Yet, the apparent success of behavior modification
and the enthusiasm that this success breeds may cause all of us to take

an uncritical approach in evaluating the quality of that data on which the
claims of success are based. A critical review of the naturalistic data

in behavior modification research will reveal that most of it is gathered
under circumstances in which a host of confounding influences can oper-

ate to yield invalid results. The observers employed are usually aware

of the nature, purpose and expected results of the observation. The
observed are also usually awere of being watched and often they also know

r the purpose and expected outcome of the observation. The procedures for
gathering and computing data on ob;erver agreement or accuracy are inap-
propriate or irrelevant to the purposes of the investigation. There is almost
never an indicatior of the reliability of the dependent variable under study,
and rarely is there any systematic data on the convergent validity of the
dependent measure(s). Thus, by the standards employed in some other areas of
psychological research, it can be charged that much behavior modification
research data is subject to cbserver bias, onservee reactivity, fakability,
demand characteristics, response sets, and decay in instrumentation. 1In
additicn, the accuracy, reliability and validity of the data used is often
unknown or inadequately established.

But, the purpose of this paper is not to catalogue our mistakes or to
argue for the rejection of all but the parest data. 1If that were ihe case,
we would probably have to conclude with that depressing note which makes
so many treatises on methodology so discouraging. Although dressed in more

technical language, this purist view often expresses itself as: "You

can't get there from here." We can get there, but it's not quite as
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Johnson and Bolstad 3
simple ~s perhaps we were first led to believe. The first step in getting
there is to define and describe those factors which most often jeopardize
the validity of naturalistic behavioral data. To this end, we will review
a host of investigations from many laboratories which demonstrate these
methodological problems. The second step is more constructive in nature:
to suggest, implement,.and test the effectiveness of various solutions to
these dilemmas of methodology. Because behavioral data has become the
primary basis for our approazn to diagnosing and treating human problems,
the endeavor to improve methodology is perhaps our most critical task for
strengthening our contribution to the science of human behavior.

We will argue that the same kinds of methodological considerations
which are relevant in other areas of psychology are equally pertinernt for
behavioral research. At least with respect to the requirements of sound
methodology, the time of isolation of behavioral p,ychology from other
areas of the discipline should quickly come to an end.

Throughout this paper, we will rely heavily on the experience of our
owWn research group in meeting, or at least attenuating, these problems.

We take this approach to illustrate the problems and their possible solu-
tions more precisely and concretely. Most of our solutions are far from
perfect or final, but it is our hope that a report based on real experi-
ence and data may be more meaningful than hypothetical solutions which
remiin untested. Thus, before beginning or the outline of methodological
problems and their respective solutions, it will be necessary for the
reader to have a general understanding of the purposes and procedures of
cur research. This research involves the observation of both "normel"

and "deviant" children and families in the home setting. The observation
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system employed is a modified form of the code devised by Patterson, Ray,

Shaw, and Cobb (1969). This revised system utilizes 35 distinct behavior
categories to record all of the behaviors of the target child and all behaviors
of other family members as they interact with this child. The system is
designed for rapid sequential recording of the child's behavior, the respon-
ses of family members, the child's ensuing response, etc. Observations

are typically done for forty-five minutes per evening during the pre-dinner
hour for five consecutive week nights. The observations are made under

certain restrictive conditions: a) All family members must be Present in

»
1

two adjoining rooms; p) No interactions with the observer are permitted;

¢) The television set may not be on} and, d) No visi-.ors or extended tele-

phone calls are permitted. Obviously, this represents a modified natural-
istic situation.

On the average, these procedures yield the recording of between 1,800
and 1,900 responses and an approximately equal number of responses of other
family agents over this time period of 3 hours and 45 minutes. This data is
collected in connection with a number of interrelated projects. These include
normative research investigations of the "normal” child (e.g., Johnson, Wahl,
Martin & Johansson, 1972); research involving a behavioral analy:sis of the
child and his family (e.g., Wahl, Johnson, Martin & Jchensson, 1972;
Karpowitz, 1972; Johansson, Johnson, Martin, & Wahl, 1971); outcome research on
the erfects of behavior modification intervention in families (Eyberg,
1972);  comparisons of "normal" and "deviant" child populatioas (Lobitz &
Johnson, 1975); and studies of methodological problems {Johnson & Lobitz, 1972;
Adkins & Johnson, 1972; Martin, 1971). These latter studies will be

reviewed in detail in the body of 'Uh. s paper. More recently, we have begun
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to investigate the generality of children's behavior across school and home
settings, and to document the level of generalization of the effects of
behavior modification in one setting to behavior in other settings (Walker,
Johnson, & Hops, 1972). Research is also in progress to relate naturalistic
behavioral data to parental attitudes and behavioral data obtained in moi-e
artificial laboratory se£tings. With all of these objectives in mind, it

is most critical that the behavioral data collected is as valid as

possible and it is to this end that we explore the complex problems of

methodology presented here.

Observer Agreemént and Accuracy I:
Problems of Calculation and Inference

The most widely recognized requirement of research involving behavioral
observations is the establishment of the accuracy of the observers, Thig is
typically done by some form of calculation of agreement between two or more
observers in the field. Occasionally, observers are tested for accuracy by
comparing their coding of video or audio tape with some previously established
criterion coding of the recorded behavior. For convenience, we will refer to
the former procedure as calculation of observer agresment and the latter as
calculation of observer accuracy. In general, both of these procedures have
been labeled observer reliability. We will eschew this terminology because it
tends to confuse this simple requirement for observer agreement or accuracy
with the concept of the reliability cf a test as understood in traditional
test theory. As we shell outline in section three, it is quite possible
to have perfect observer agreement or accuracy on a given behavioral
score with absolutely no reliability or consistency of measurement in the

traditional sense. Generally, the classic reliability requirement involves

b




O

ERIC

Aruitoxt provided by Eic:

Johnson and Bolstad 6
a demand for consistency in the measurement instrument over time le.g.,
test-retest reliability) or over-sampled item sets responded to at roughly
the same time (e.g., split-half reliability). An example may help clarify
this point. If two computers score the saine MMPI protocol identically,
there is perfect "observer agreement" but this in no way means that the
MMPI is a reliable tesé'which yields consistent scores.2 Although the
question « f reliability as traditionally understood has been largely ignored
in behavioral research, we will argue in section three that it is a critical
methodological requirement which should be clearly distinguished from ob-
server agreement and accuracy.

There is no one established ;ay to assess observer agreement or
accuracy and that is as it should be, because the index must be talored
to suit the purposes of each individual investigation. There are three
basic decisions which must be made in calculating observer agreement. The
first decision involves the stipulation of the unit score on wﬁich the index
of agreement should be assessed. In other words, what is the dependent
variable for which an index of accuracy is required as measured by agree-
ment with other observers or with a criterion? An example from our own
research may help clarify this point. We obtain a "total deviant behavior
score' for each of the children we observe. This score is based on the sum
output of 15 behaviors judged to be deviant in nature. An outline of the
rationale and validity of this score will be given in a later section.
Suffice it to say, whenever two observers watch the same child for a given
period, they each come up with their own deviant behavior score. These
Scores may then be compared for agreement on overall frequency. It is

obvious that the same deviant behaviors need not be observed to get high
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indexes of agreement on the total number of deviant behaviors observed.
Y~t, for many of our purposes, this is not important, since we merely want
an index of the overall output of deviant behavior over a given period.
The same procedure is, of course, applicable to one behavior only, chains
of behavior, etc. The point is that the researcher must decide what unit
is of interest to him for his purposes and then compare agreement data on
that variable. 1In complex coding systems, like the one used in our labor-
atory, it has been customary to get an overall percent agreement ficure
which reflects the average level of agreement within small time blocks
(e.g., 6-10 seconds) over all codes. In general, we would argue that this
kind of observer agreement data is relatively meaningless. It has limited
meaning because it is based on a combination of codes , some of which are
observed with high consensus and some which are not. Furthermore, the figure
tends to overweight those high ratve behaviors which are usually observed
with greater accuracy and underweight those low frequency behaviors which
are usually observed with less accuracy. Patterson (personal communication)
has reported that the observer agreement on a code correlates .u9 with

its frequency of use. Since it is often the low base rate behaviors which
are of most interest to researchers, this overall index of observer agree-
ment probably overestimates the actual agreement on those variables of
most concern.

The second question to be faced involves the time span within which
common coding is to be counted as an agreement. For most purposes of our
current research, score agreement over the entire 225 minutes of observa-
tion is adequate. Thus, when we compute the total deviant behavior score

over this period, we do not know that each observer sees the same deviant
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behavior at the same time. But, good agreement on the overall score tells
us that we have a consensually validated estimate of the child's overall
deviancy. For some research purposes, this brosd time span for agreement
would be totally inadequate. For conditional probabilify analysis of one

behavior (cf. Patterson & Cobb, 1971), for example, one needs to know

that two observers saw the same behavior at the same time and (depending

on the question) that each observer also saw the same set or chain of
antecedents and/or consequences. This latter criterion is extremely
stringent, particularly with complex codes where low rate behaviors are
involved, but these criteria are necessary for an appropriate accuracy
estimate.

Once one has decided on the score to be analyzed and the temporal
rules for obtaining this score, one must then face the problem of what to do
with these scores to give a numerical index of agreement. The two most
common methods of analysis are percent agreement and some form of correla-
tional analvzis over the two sets of values. Both methods may, of course,
be used for observer agreement calculation within oune subject or across a
group of subjects. Once again, neither method is always appropriate for
every problem and each has its advantages and disadvantages. The most
common way of calculating observer agreement involves the following simple
formula:

number of agreements
nunber of agreements + disagreements

What is defined as an agreement or disagreement has already been solved if
one has decided on the "score" to be calibrated and the time span involved.
Uce of this formula implies, however, that one must be able to dis-

criminate the occurrence of both agreements and disagreements. This can
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only be accomplished precisely when the time span covered is r iatively
small (e.g., 1-15 seconds) so that one can be reasonably sure that two
observers agreed or disagreed or the same coding unit. It has been common
practice for investigators to compare recorded occurrences of behavior
units over much longer time periods and obtain a percent agreement figure
between two observers which reflects the followiny:

smaller number of observed cccurrences
larger number of observed occurrences

The present authors would view this as an inappropriate procedure because

there is no necessary "agreement" implied by the resulting percent. If

one observer sees 10 occurrences of a behavior over a 30-minute period and

the other sees 12, there is no assurance that they were ever in agreement.

The behavior could have occurred 22 or more times and there could be abso- -
lutely no agreement on specific events. The two observers did not necessarily
agree 847 of the time. Data of this kind can be more appropriately analyzed
by correlational methods if such analysis is consistent with the way in

which che data is employed for the question under study. Although the same
basic problem mentioned above can, of course, occur, the correlational

method is viewed as more appropriate because; a) The correlation is computed
over an array of subjects or observation time segments and b) The correlation
reflects the level of agreement on the total obtained score and it does not

imply any agreement on specific events.

Whenever us®ng the appropriate method of calculating observer agreement
number of agreements

nunber of agreements + disagreements

should be particularly cognizant of the base rate problem. That is, the

) the investigator

percent, (i.e:

obtained percent agreement figure should be compared with the amount of
agreement that could be obtained by chance. An example will clarify this
point. Suppose two coders are coding on a binary behavior coding system
(e.g., appropriate vs. inappropriate behavior). For the sake of illustra-
tion, let us suppose that observers have to characterize the subject's
behavior as either appropriate or inappropriate every five seconds. Now,
let us suppose, as is usually the case, that most of the subject's behavior

is appropriate. If the subject's behavior were appropriate 90% of the time,

/6




Johnson and Bolstad 10
two observers coding randomly at these base rates (i.e., .90-.10) will obtain
827 agreement by chance alone. Chance agreement is computed by squaring the
basc rate of each code category and summing these values.3 In this simple
case, the mathematics would be as follows: .902 + .102 = .82. The same pro-
cedure may, of course, be used with multi-code syscems.
) The above .90-.10 split problem may be reconceptualized as nne in which
the occurrence or nonoccurrence of inappropriate behavior 1s coded every five
3 seconds. If, for purposes of computing observer agreement, we lcok at only o
those blocks in which at least one of two observers coded the -ccurrence
of inappropriate behavior, the chance level apgrcement is drastically reduced. Vo
The probability that two observers would code occurrence in the same block by
chance 1s only .102 or one percenti. It would not be theoretically inappro-
priate to count agreement on nonoccurtence but, in the present example and
in most cases, this procedure is associated with relatively high levels of ..
chance agreement. |

Whenever percent agreement data 1s reported, the base rrte chance agree-
ment should also be reported and the differencz noted. Statistical tests of ' !
that difference can, cf course, be computed. As long as the bzae rate data
is reported, the percent agreement figure would always seem to be appropriate.
For obvious reasons, however, it becomes less satisfactory as tie chance agree-
ment figure approaches 1.0.

The other common method of computing agreement data 1s by means of a corre-
lation between two sets of observations. The values may be scores from a group

of subjects or scores from n observation segments on one subject. This method -

is particularly useful when one 1s faced with the high chance agreement problem

or where the requirement of simple similarity in ordering subjects on the depen- ¢

dent variable is sufficient for the research. As we shall illustrate, the k
$\¢
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correlation is 2lso particularly useful in cases where one has a limited
sample of observer agreement data relative to the total amount of observation
data. 1In general, correlations have been used with data scores based on

relatively large time samples. In other words, they

/3
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tend to be used for summary scores on individuals over periods of 10 minutes
to 24 hours. There is no reason why correlation methodology could not be
appiied to data from smaller time segments (e.g., 5 seconds), bi: this has
rarely been done. So, studies using correlation methods have generally been
those in which one cannot be sure that the same behaviors are being jointly
observed at the same time. In using correlation methods for estimating
agreement, one should be aware of two phenomena. First, it is possible to
obtain high coefficients of correlation when one observer consistently
overestimates behavioral rates relative to the other observer. ™ . dif-
ference can be rather large, but if it is consistently in one direction,

the correlation can be quite high: For some purposes this problew would ne
of 1ittle consequence but for other purposes it could be of considerai i
importance. The data can be examined visually, or in other more systematic
ways, t> see to what extent this is the case. This problem can be virtually
eliminated if one uses many observers and arranges for all of them to cali-
brate each other for agreement data. Under these circumstances, one will
obtain a collection of regular observer figures and a list of mixed cali-
brator figures for correlation. This procedure should generally correct for
systematic individual differences and make a consistent pattern as outlined
above extremely unlikely. The second prob.em to be cognizant of in using
correlations is that higher values bhecome more possible as the range on

the dependent variable becomes greater. This fact may lead to high indexes
of agreement when observers are really quite discr pant with respect to

the number of a given behavior they are observing. An illustration may
clarify this point. Let us suppose we are observing rates ~f crying and

whining behavior in preschool children over a five-hour period. Some

/3
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particularly "good" childrcn may display these behaviors very little and,
given a true occurrence score of 7, two observers may obtain scores of 5

and 10 on this behavior class. This would be only 50% agreement. Other
children display these behaviors with moderste to very hign equencY. For

8 child with high frequency, we may find our two observers giving us scores
of 75 and 125 respectively. This would be equivalent to 60% agreement and,
of course, represents a raw discrepancy of 50 occurrences. Y«t, if these
examples were repeated throughout the distribution of scores nd if there
were little overlap, a high correlation would be obtained. Tnhis would be
even more true, of course, if one observer consistently over¢« .vimated the
rates observed by the other. Yet, even this possibility does not necessarily
Jeopardize the utility of the method. It must merely be recosnized, exomined
and its implication for the question under ., evaluated. Trn our own
research we want to catalogue the deviancy rates of normal chiiaren, compare
them with deviant children, and observe changes in deviancy rates as a

result of behavior modification training with parents. For these purposes,
general agreement on levels of deviant responding is quite good enough.

In our research on the normal child, we have had 47 families of the
total 77 femilies observed for the regular five-day period by an assigned
observer. On one of these days an additional “server was sent to the family
for the purpose of checking observer agreement. The correlation between the
deviant behavior scores of the two observers was .80. But, in a purely
statistical sense, this figure is an underestimate of what the agreement

correlation would be for the full five days of observation. Since we are

using a statistic based on five times as much deta, ve want to know the expected

/¢




Johnson and Bolstad 13
observer agreement correlation for this extendcd period. Adding time to an
observation period is analogous to adding items to a test. The problem we are
faced with here is very similar to that dealt with by traditional test theorists
who have sought, for gxample, to estimate the reliability of an entire

test based on the reliébility of some portion of the test. In our case,

we want to know the expected correlation for the statistic based on five

days when we have the correlation based on one day. The well-known
Spearman~Brown formula (Guilford, 1954) may be applied to this end (as in

I
Patterson, Cobb, & Ray, 1972; Patterson & Reid, 1970; Reid, 1967).
= Bt
1+ (n-r,,
reliability of the test of unit length

r
—1nn

where Ett

length of total test.

|=
i

With the Spearman-Brown correction, the expected observer agreement corre-
lation for the deviant behavior score :s .95. This sare procedure has also
been applied to other statistics of particular interest in this research
including: a) the proportion of the parent's generally "negative" responses
(correct agreement = .97), b) the proportion of the parent's generally
positive responses (corrected agreement = .98), g) the median agreement
coefficient of the 29 behavior codes observed for five or more children
(corrected agreement = .91), d) the median corrected sgreement of the 11

out of 15 deviant behavior codes used (r = .91), e) the number of perental
commands given (corrected agreement = .9y, and ;) the compliance ratio

(i.e., compliances/compliances plus noncompliances) of the child (corrected

agreement = .92). As our research is completed, we will be presenting

observer egreement data using different statistics, computed in different

ways, and evaluated by different criteria.

/5




e X-ans

O

ERIC

Aruitoxt provided by Eic:

Johnson and Bolstad 1y
The primary point of this section is to indicate that there are many
ways of calculating observer agreement data and there is no one "right way
to do it." The methods differ on three basic dimensions: a) the nature
and breadth of the dependent variable unit, E) the time span covered, and
c) the method of computing the index. Each investigator must make his own
decisions on each of tﬁese three points in line with *he purpo.es of his
investigation. But, the investigator should be guided by one central

prescription--the agreement data should be computed on the score used as the

dependent variable. It makes no sense to report overall average agreement

data (except perhaps as a bow to tradition) when the dependent variable
is "deviant behavior rate." In addition, it makes little sense to make
the agreement criteria relative to time span more stringent than necessary.
If the dependent variable is overall rate of deviant behavior for 5 five-
day period, then this is the statistic for which agreement should be com-
puted. It is not necessary for this limited purpose that both observers
see the same deviant behavior in the same brief time block.

Before closing this section on the computation of observer agreement,
we should address the somewhat unanswerable question of the minimum criteria
for the acceptability of observer agreement data. In other words, how much
agreement is sufficient for moving on to consider the results of a particular
study. When using observer agreement percent, it would seem reasonable, at
the very minimum, to show that the agreement percent is greater than that
which could be expect-d by chance alone. When dealing with correlation data,
one should at least show the obtained correlation to be statistically signi-
ficant. These criteria are, of course, extremely minimal and certainly far

below those criteria commonly used in traditional testing and measurement

/G
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to establish reliability (e.g., seo Guilford, 1usu). Yet, these eriteria
do provide a reasondble lowest level standard and there are some very yood
reasons why we should not be overly conservative on this point. In the
first place, very complex codes, which may provide us with some of our
most interesting findings, are very difficult to use with complete accuracy.
On the basis of our experience, and that of G. R. Patterson (personal communi-
cation), we see an overall agreement percent of 80% to 85% as traditionally
computed as a realistic upper limit for the kind of complex code we are
using.

Furthermore, to the exten. that less than perfect agreement represents
only unsystematic error in the dependent variable, it cannot be considered

a confounding variable accounting for positive results. Any positive {inding

which emerges in spite of a good deal of "noise" or error variance is probably

a relatively strong effect.

Low cbserver agreement does, however, have very important implications
for negative results. This gets us back to the fundamental principle that
one can never prove the :ull hypothesis. The more error in the measurement
instrument, the greater the chance for failing to discover important pheno-
mena. Thus, just as with traditional test rveliability, the lower the ob-
server accuracy, the less confidence one can have in any ncgative findings
from the research.

Observer Agreement and Accuracy II:
Generalizability of Observer Agreement Data

A1l of the preceding discussion on the calculation of obscrver agree-

ment data relies on the assumption that the obtained estimates of agree-

ment are generalizable to the remainder of the observers' data collection.

O
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In most naturalistic behavioral rescarch, however, this as .umpt ion cannot

£o unchallenged and this brings us to our next, and largely ruble.,
methodological problem. To illustrate this problem, let us tdke the not
untypical case of an investigator who trains his observers on a behavioral
code until they meet the criterion of two consecutive observation sessions
at 80% agreement or better. After completing this training, the investi-
gator embarks on his research with no further assessment of ol nrver agree-
ment. There are three basic problems with this methodology which make the
generalizability of this agreement data extremely questionable. These
problems are a) the nonrandomness of the selected data points, b) the
unrepresentativeness of the selected data points in terms of the time of the
assessment, and c) the potential for the cbserver's reactivity to being
checked or watched. The first two problems may be rather easily solved in
all naturalistic research, but the third problem represents quite a challenge
to some forms of naturalistic observation. Let us explore these problems in
more detail. The nonrandomness of selecting the last two "successful"
observation sessions in a series for establishing a true estimate of
agreement should be very obvious. It is not unlikely that, had the investi-
gator obtained several additional agreement sessions, he would find the
average agreement figure to be lower than 80%. It is quite possible that
our observers had, by chance, two consecutive "good days' which are highly
unrepresentative of the days to come. One can almost visualize our hypo-
thetical investigator, after the first day of highly accurate observation,
saying to his observers, "That was really a good one; all we need is one
more good session and we can begin the study.” But, now we are getting

into problems two and three.

/£
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The second problem of unreprecentativene«ds in terms of time rus Dre-

viously been discussed by Cmpbell and otanley (1966) and labeled in trument

decay. That is, estimater'. of observer accuracy obtained one week may not be
representative of obser or accuracy the next week. The longer the research
lasts, the greater is the potential problem of instrument decay. In inc
case of human observers, the decay may result from processecs of forgetting,

new learning, fatigue, etc. Thus, becausc of instrument decay, our investi-

gator's estimate of 80% agreement is prohably an exaggeration of the rriue
agreement during the study itself. The problem of instrument decay is also
often compounded by *he fact that during oboerver training, there is usually
a great deal of intense and concentrated work with the code, coupled with
extensive training and feedback concerning observer accuracy. This inten-
sity of experience and feedback is usually not maintained throughout the
course of the research, and, as a result, the two time periods are charac-
terized by very different sets of experiences for the observers. The third
problem of generalizability of this agreement data involves the simple fact
that people often do a better, or at least a different, job when they are
aware of being watched as opposed to when they are not. Campbell and

Stanley (1966) have labeled this problem reactive effects of testing. It

is likely that, when observers are being "tested" for accuracy, they will
have heightened motivation for accuracy and heightened vigilance for criti-
cal behaviors or for the coding peculiarities of their calibrator. This
point has been brought home dramatically to us on more than one occasion
by the tears of an observer after earning a particularly low agreement
rating. Thus, because of the reactivity problem, estimates of observer

agreement obtainéd with the awareness of the observer are likely to over-
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estimate the true agreement level which would be obtained if the observer
were not aware of such calibration.

Fortunately, all of the preceding logical arguments have been investi-
gated in some recent research largely contributed by John Reid of the Oregon
Research Institute. In his first published study on this problem, Reid
(1970) designed a study which, from the observer's point of view, was almost
identical to the hypothetical example given earlier. In this stuay, ob-
servers were trained for a maximum of eight days on complex behavioral coding
of videotape material in a laboratory setting. They were trained until they
obtained 70% agreement on two consecutive days for 15 minutes of obscrvation
per day. la each training session, feedback was given to the observers
concerning their accuracy, but in the immediately following assessment ses-
sion no such feedback was given. After training was completed, the observers
were led to believe that they would be the only ones seeing the new tapes
because criterion protocols had not been previously constructed and
the tapes would have to be erased immediately after coding so that they
might be reused. Observers were urged, thercfore, to be very careful in
their subsequent coding. On each of four consecutive days after reaching
criterion, the observers were asked t> complete 30 minutes of observation
on similar stimulus materials. The first 5 minutes of each session servad
as a practice period in which the experimenter gave feedback to the ob-
server when necessary. Although the observers were not aware of it,
criterion protocols had been prepared on these videotape materials, thus
providing a covert assessment of observer cccuracy. Throughout the study,
observer accuracy was computed by comparing the data entry with the stan-
dard protocol. Both errors of commission and omission were counted. This

is the type of overall and generally stringent accuracy criteria which we
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have earlier recommended against for most vesearch purposes. Loany event,
all observers reached the 70% agrecment criterion at or before [;ht aays
of training and the average agreement during the two criterion days was
75.50%. The average agrcement during the follcwing four days, however, was
only 51.25%, representing a drop of nearly 25 percentage points. Now it is
obvious that, in this Eirst study, all three confounding problems wera
present—-gs unrepr entativeness of the critericen days, b) instrument decay
due to passage of time, etc., and ¢) reactivity to being tested. Thi: is
the procedure, however, which is repr- =entative of many investigation: in
the field. Reid's ctudy certainly dewonstrates the potentially powerful
impact of these confounding influences. Because of the rclatively short
time span involved in this study, it is likely that most of this effect

is attributable to the reactivity problem.

A more recent study by Taplin and Reid (in preparation) sheds grcater
light on the contribution of each of these confounding influences. Al-
though some of the details of this latter study differed from the earlier
investigation, the basic procedures and concepts involved werc the same.
After training to criterion of 70% agreement, the cbservers were assigned
to one of three groups: a) No-check group--the procedures in this group
essentially replicated those of the former study such that the observers
were unaware of agreement assessment beyond the criterion period. E)
Spot-check group--in this group, observers were told that their accuracy
would be checked from time to time during the experimental phase, but that
they would be aware of when these checks would be made. This group controls
for the problem of unrepresentativeness of cr’terion day performance as
well as instrument decay, but does not control for redctivity to testing.

¢) Random-check group--in this group, the observers were told that their
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accuracy would be checked randomly in 20% of the sessions but that they
would not be aware of when these checks occurred. This procedure not only
controls for the first two problems, but also controls for the reactivity
problem by making it constant. In other words, it is likely that the know-
lzdge of a "potential" assessment of accuracy will increase the ohserver's
motivation and vigilanée. Yet, this 1is not a confounding influence since
any random assessment of accuracy in the series will not be unreprescnta-
tive of the other points in the series. Thus, whenever practically
possible, this strategy of random assessment without observer aw.arenc-s or
asszssment on every observation occasion is most consistent with riyorous
research requirements. The results of the Taplin and Reid (in preparation)
study are presented in Figure 1 and are of particular interest "wre for

the way in which they illustrate the operation of the three confoundiny

problems. The discrepancy between percent agreement on the criterion days
and on the days of data collection is obvious and significant for all groups.
Thus, the use of this kind of previously collected criterion data for
generalization to subsequent data collection appears highly in..propriate,
regardless of the method of data collection or the rationale p:ovided
observers during the data collection period. 1In all groups, the confounds
of unrepresentativeness of criterion day data and instrument decay from
the criterion days are obvious. Now, the observer accuracy data produced
on the spot check days are not unrepresentative, in the sense that these
days were presumably not chosen initially as particularly ''good" ones, as

were the criterion days. 1In addition, this procedure controls for the
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problems of instrumcnt decay due to passage of time since tie chech: o ore
randomly throughout the period of didta collection. It s clear that ‘:.
"spot check" accuracy assessment produced less overestimation si true .iccur-
acy than did the criterion day estimates. The data in this "spot check™
group is very clear, however, in illustrating the problem of ob.crver reac-
tivity. The agreement percents in the two spot check periods are clearly
overestimates of agreement percents ohtained under covert assess:ent. thio,
the "spot check" method represents a decided improvement over the critopion
score method, but it is an imperfect solution.

In some naturalistic settinps, the "rpot check' method may have to
remain the optimal solution for rea.ons of cost ai  the potential for fhe
reactive effects inherent in u-ing multiple olservers continuously (e,
in observations in homes or other confined quarter ). As previow ly .tated,
the methods of total accuracy assessment (e.p., as u ed by Wahler, Lit7, and
Browning & Stover, 1971) or random dccuracy aft -5shent without ow e
(as in Taplin & Reid, in preparation) arc 1lways prefecable when po.sil le,
These methods are, of course, particularly simple to apply with videc or
audio tape materials or in natural settings wheie twe or more obocrver
are, for whatever reason, emplcyed simultaneously and continuously. In
classrooms, for example, it is often the case that two or more ol.serveis
record the behaviors of two or more children. Under these circumstances,
the investigator can arrange the observers' recording schedules ..o that their
observation of subjects overiap at random times. In this way, two observers
can record the behavior of the same subject at the same time without either
having knowledge of the ongoing calibration for agreement which is occurring

at that specific time. This procedure would replicate the "random check
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group" of Taplin and Reid (in preparation) in a field setting. It would
probably be difficult, if not impossible, to keep the fact of random cali-
bration a secret from the observers for any extended period, but, as stated
earlier, this is no real problem, bccause the randomly collected data with-
out specific awareness is representative of accuracy at other times. The
Taplin and Reid (in preparation) data would suggest that the motivational
effects of informing observers of the random checks slightly increasecs the
level and stability of their accuracy scores. (Compare the threce groups'
accuracy level and stability in the data collection period in Fipure 1.)

In more recent research, Reid and his colleagues have directed tneir
efforts to finding ways of eliminatiny the instrument decay or "observer
drift" observed in all previous studies rejardless of the method of roni-
toring. In several long-term research projects, including our own (e.g.,
Johnson, Wahl, Martin & Johausson, 1972), the one directed by G. .
Patterson (e.g., Patterson, Cobb, & Ray, 14972) and the one reporied by
Browning and Stover (1971), continuous tra.ning, discucsion of the coding
system, and accuracy feedback are provided for the observe:s. It is possible
that this kind of training and feedback could eliminate, or «t least atren-
uate, observers' accuracy drift as well as the problem of the unrepresenta-
tiveness of '"spot check" accuracy assessments. To test this hypothesis,
DeMaster and Reid (in preparation) designed a study in which 1’ ree levels
of feedback and training during data collection were compared .n a sample of
28 observers. The observers were divided into 14 pairs and all subsequent
procedures were carried out in the context of these fixed pairs. The three
experimental groups were as follows: Group I--Total Feedback--In this group
Observers a) discussed their observation performance together while reviewing

their coding of the previous day's video tape, b) discussed their previous

24




O

ERIC

Aruitoxt provided by Eic:

Johnson and Bolstad AN
day's observation with the experimenter in terms of their apreer nt witn the
criterion coded protocol, and c¢) received + daily report of their acourac,
with respect to the criterion protocol. Group II--7air Agroecwent Peedidch--
In this group, observers were piven ti.e ooportunity to discuss their periform-
ance as in a above and g)were given a daily repor' on the ex*ent te which
each observer's coding protocol agreed witn the protocol of the «ther ob-
server. CSubjects in this group were deprived of a discussion or repurt of
their level of agreement with the criterion protocols. Group 11I1--No
Feedback--Subjects in this group were deprived of the kinds of {codback
given in the previous two conditions and were instructed nct te discuse
their work among themselves to eliminate a possible "bias of the data."

This group was similar in concept to the random-check group in the Taplin
and Reid (in preparation) study in that they wore told, as werc all otter
subjects, that their accuracy would te checked at random interval-. in the
data collection period. The <ependent variables were g) the agrecment scores
between pairs of ubservers and b) the "accuracy" scores reflected by the
percent agreement with the criterion protoucols. The results showed that the
intra-pair observer agreement scores werc significantly hisher than were
scores reflecting agreement with the criterion. These results tend to
cerroborate the hypothesis forwarded by Baer, Wolt, and Risley (1968) and
Bijou, Peterson and Ault (1968) that high intra-pair agreement o .. not
necessarily reflect proper use of the coding system. We shall call t1is
problem "consensual observer drift." It is very important to note, :cwever,
that the design of this study which placed observers jn 1irec ind unchanging
pairs would tend to maximize this effect. In the field studies referred to
above, observers typicalily meet In larger groups for training and feedback

and observers rotate in calibrating each other's observations. Under these
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circumstances, the effects of consensual drift would logically be expected

to be less potent. Indeed, further data from the DeMaster and Reid (in
preparation) study lends support to this argument. On those video~-tape
materials where more than one pair of observers had coded the sequenc>

the investigators compared the fixed pair agreement with the agreement

between observers in other pairs. 1In all cases, the fixed pair agreed more
with one another than they did with the observers in the other pairs. Thus,
this idiosyncratic drift of fixed pairs may be greater than drift exper-
ienced under currently employed field research procedures. Yet, a recent
study by Romanczyk, Kent, Diament, and O'Leary (1971) showed that during
overt agreement assessment obseévers would change their coding behavior

to more closely approximate the differential coding styles of their cali-
brators. Thus, it is possible for observers to produce one kind of consen-
sual drift with some calibrators and an opposite consensual drift with others
to yield artifically high observer agreement data.

The manipulations in the Romanczyk et al. (1971) study were quite
powerful, however, and one can question the generalizability of these
artificially induced conditions to real field studies. Nevertheless, this
study does demonstrate the potential for powerful and differential consensual
drift. In spite of these considerations. one must realize that it is im-
possible in an ongoing field observation to have a "pure" criterion protocol,
since one :cannot arbitrarily designate one observer's protocol as the "true"
criterion and the other as the imperfect approxim- .e. But, one can atten-
uate this problem considerably by having frequent training sessions with
observers on pre-coded video-tape material or on pre-coded behavioral

scripts wiich may be acted out live by paid subjects. The importance of

26




e

O

ERIC

Aruitoxt provided by Eic:

Johnson and Bolstad 25
this recommendation is underlined Ly DeMaster and Reid's (in < paration)
second important finding. Analysis of the data indicated a .i nificant main
effect for feedback conditions, with the total feedback group doing best,
followed by the intra-pair feedback group and the no feedback group,
respectively.

It may be of interest to review briefly how our own project stacks up
with regard to these considerations and to suggest ways in which it and
similar projects might be improved in this area. Initial observer training
in our laboratory consists of the following program: a) reading and study
of the observation manual, b) completion of programmed instruction materials
involving precoded interactions,-c) participation in daily intensive training
sessions which include discussion of the system and coding of precoded
scripts which are acted out live by paid but nonprofessional actors, d)
field training with a more experienced observer followed immediately by
agreement checks. Currently, when an observer obtains five sessicns with
an average overall percent agreement of 76% or better, she may begin regular
observation without constant monitoring. All observers continue to partici-
pate in continuous training and are subject to continuous checking with
feedback. This is accomplished in two ways. First, each observer is
subject to one spot-check calibration for ecach family she observes. This
calibration may come on any one of the regular {ive days of observation.
Beth observers figure their percent agreement in the traditional way
immediately after the session and discuss their disagreements at thic time.
If they cannot resolve their disagreement on a particular or idiosyncratic
problem, they call the observer crainer immediately who serves as sort of an
imperfect criterion coder. From time to time, idiosyncratic problems arise

which cannot be resolved by the coding manual alone. Decisions on how to
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code thesz special cases are made by the group and the trainer and are
entered in a "decision log" which is periodically studied by all observers.
These special circumstances are unfortunate and provids an opportunity for
consensual drift, but are part of the reality with which we must deal. The
"decision log" helps attenuate the drift problem on these decisions, and most
of them tend to be idi&syncratic to one or two families. The second aspect
of continual training involves a minimum of one 90-minute training session
per week for all observers involving discussion and live coding experience.
We have been negligent in our procedures in not retaining our precoded
scripts over time and recoding these from month to month and year to year.
On the basis of our review of Reid's excellent work, we have now begun to
correct this error by retaining these scripts and subjecting them to recoding
periodically to check the problem of "consensual observer drift." As will
be obvious, we use the imperfect method of "spot check" calibration for
observer agreement, but Reid's cata is encouraging in that it indicates that
the kind of intensive and continual training outlined here may attenuate the
problems associated with this method. Furthermore, our observers are con-
vinced that calibration scores obtained on a single day of observation are
probably lower than would be obtained over two or more days of observation.
The reason for this belief is that the calibrator would logically have more
difficulty in adapting to each new home environment and identifying the
subjects of observation on the first day in the home than on subsequent
days. Unfortunately, we have no hard data to prove this hypothesis, but we
have begun to do more than one day of calibration on families in order to
test it.

The problem of consensual drift is also attenuated in this project by
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the practice of having cach observer calibrate all other obscrvers. we
recently began to employ only one calibrator for reasons of convenience and
cost, but this review has persuaded us to return, at least partially, to
multiple calibration among all observers.

As stated earlier, the problems associated with reactivity to testing
for observer agreement could largely be sclved by procedures which involved
coding of audio or video tapes. This is true because one could arrange
calibration on a random basis without cbserver awareness. Because proce-
dures of this kind could also solve or attenuate problems of observer bias
and subject reactivity, we are beginning to consider procedures of this type
more seriously for future research and are now involved in pilot work on
the feasibility of these methods. Short of this, we must be content wi+h the
"spot check" method as outlined and attempt to attenuate the problems asco-
ciated with this method by use of extensive training and feedback as
suggested by DeMaster and Reid (in preparation).

Reliability of Naturalistic Behavioral Data

One must look long and hard through the behavior modification literature
to find even an example of reliability data on naturalistic behavior
rate scores. In classical test theory, the concept of reliability involves
the consistency with which a test measures a given attribute or yields a
consistent score on a given dimension. Theoretically, a test of intelli-
gence, for example, is reliable if it consistently yields highly similar
scores for the same individual relative to other individuals in the sample.
There are several approaches to measuring reliability including split-half
measures, equivalent forms, test-retest methods, etc. Each method nhas a

somewhat different meaning, but the basic objective of each is an estimate
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of the consistency of measurement. It is difficult to tell whether }enavior-
ists have simply neglectad, or deliberately rejected, the reliability re-
quirement for their own research. The concept comes out of classical test
theory and is obviously allied to trait concepts of personality. Behavior-
ists may feel that the concept is irrelevant to their purposes.  After all,
we know that there is often very little proven consistency in human behavior
over time and stimulus situations (e.g., see Mischel, 1968), 50 why should

we require a consistency in our measurement instruments that is not present
in real life? Behaviorists may feel that reliability is an ou*moded con-
cept and belongs exclusively to the era of trait psychology. 'f this is,

in fact, the reason for the neglect of the reliability issue iu behavioral
research, it represents a serious conceptual error and a clear misapplication
of the meaning of the data on the .ack of behavioral consistency so elo-
quently summarized by Mischel (1968). It is true, of course, that behav-
iorists employ more restricted definitions of the topography of the relcvant
response dimensions (e.g., hitting vs. aggression) and that they often in-
clude more restrictive stimulus events in defining these dimensions (e.g.,
child noncompliance to mother's commands vs. child negativism). Yet, the
fact remains that we are still dealing with scores that reflect behavioral
dimensions. If the word "trait" offends, then another label will do as

well. Furthermore, the score:c are obtained for the same purposes that trait
scores are obtained--to correlate with some other variable. Generally,
behavior modifiers "correlate" these scores with the presence or absence

of some treatment procedure but certainly our data is not limited to this one
objective. In our own research, for example, we are currently comparing
children's deviant behavior .'ates in their homes with their deviancy in the

school classrcom (Walker, Johnson, & Hops, 1872) and comparing the deviancy
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rates of normal children with those obrerved in referred or "devianpt"

children (Lobitz & Johnson, 1472). The most elementary knowledsye of the

f concept of reliability tells us that some minimal level of behavior :core

} reliability is necessary before we can ever hope to obtain any significent
relationship between our behavioral score and any external variable. Thus,
the requirement of score reliability is just as important in researct

’ employing behavioral assessment as it is in more traditional forms of pay-
chological assessment, but with only a few exceptions (e.g., Cobb, 149,

Harris, 1969; Olson, 1930-31; Patterson, Cobb, & Ray, 1972) behaviori:.tsa

\ have ignored this important issue.

As a consequence of the reaéoning pbresented sbove, we have been poar-
ticularly cognizant of the reliability of the scores used in our research.
We were quite encouraged to find, for example, that the odd-even-split-nalf
reliability of our '"total deviant behavior score" in a sample of 33 "normal
children was .72. This reliability was ccmputed by correlating the total
deviant behavior score obtained on the first, third, and first half of the
fifth day with the same score obtained from the remainder of the period.
After applying the Spearman-Brown correction formula, we found tnat the
reliability of this score for the entire five-day opservation period was ,83.
This relatively high level of reliability indicate that this score should,
at least in ¢ statistical sense, be quite sensitive to manipulation or to
true relationships with other external variables (e.g., social class, or
educational level of the parents). Other behavioral scores which are im-
portant to our research include: a) the proportion of generally negative
responses of the parents (corrected reliability = .90), b) the proportion

of generally positive responses of parents (corrected reliability = .87),
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c) the median reliability of the 35 individual codes (r = .69), d) the
corrected median reliability of the deviant codes = .66, 3) the number of
parental commands during the observation (corrected reliability = .85), and
£) the compliance ratio (i.e., compliances/compliances + noncompliance) of
the child (corrected reliability = .49). The reliability of the compliance
ratio is not as high aé’we might have wished, but it may still be high enough
to be sensitive enough for powerful manipulations. We have been less for-
tunate in obtaining good reliability scores on some other statistics import-
ant to our research efforts. For example, the compliance ratios to specific
agents (i.e., to mothers or fathers) have yielded rather low reliabilities.
The reasons for this are two—fold: First, ratio scores are always less re-
1iable.than are their componant raw scores, because they combine the error
variance of both components. Second, and of more general importance,

these scores are based on relatively few occurrences. On the average, for
example, fathers give only 36 commands over the five-day period. rhese
occurrences must then be divided for the compliances and noncompliances and
further split in half for the odd-even reliability estimate. By the time
this erosion tukes place, there are few data points on which to base re-
liability estimates. This problem is even more profound when we use one day

of compliance ratio data to compute observer agreement on this statistic,

since, on the average, fathers give only 7.2 commands per day. Thus, when
we are dealing with behavioral events of fairly low base rate, observer
agreement correlations and reliability coefficients may often not be
"fairly" computed because there is simply not enough data. In classical
test theory terminolc , there may often not be enough "items'" on the be-

havioral test to permit an accurate estimation of the reliability of the
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score. What should we do with cases of this kind? A methodological purist
might argue thgt we should throw out this data and use only scores with
proven high reliability and observer agreement. We would argu that this
course would be a particularly unfortunate solution for several reasons.
First, low base rate behaviors are often those of special importance in
clinical work. Second; if low reliability reflects nothing more than
random, unsystematic error ‘n the measurement instrument, it cannot jeopar-
dize or provide a confounding influence on positive results (i.e., it cannot
contribute to the commission of Type I errors). But, either low reliability
or low observer agreement does have profound implications for the meaning
of negative results (i.e., the cémmission of Type II errors). Fortunately,
the effects of many behavior modification procedures are so dramatic that
they will emerge significant in spite of relatively low reliability or
observer accuracy.

In one of the other few examples of reliabiliity data in the behavior
modification literature, Cobb (1969) found that the average odd-even re-
liability of relevant behavioral codes used in the school setting was only
.72. Yet, Cobb (1969) found that the rates of certain coded behaviors
showed strong relationships to achievement in arithmetic. Thus, relatively
low reliability or observer agreement jeopardizes very little the meaning
of positive results, but leaves negative results with little meaning.

There is, however, one very critical qualifying point to this argument. It
is that the error expressed in low reliability or observer accuracy must
be random, unsystematic, and unbiased. With this consideration in mind, we
now move to what are perhaps the most important methodological issues in
naturaliistic research--observer bias and observe2 reactivity to the obser-

vation process.
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The Problem of Observer Bias in Naturalistic Obsevvation

Shortly after the turn of the century, 0. Pfungst became intripued
with a mysteriously clever horse named Hans. By tapping his foot, '"Clever
Hans" was able to add, subtract, multiply and divide and to spell, read,
and solve problems of musical harmony (Pfungst, 1911). Hans' .wner, a
Mr. von Osten, was a German mathematics teacher who, unlike~ ‘he vaudeville
trainers of show animals, did not profit from the horse's peculiar talents.
He insisted that he did not cue the animal and, as proof, he permitted
others to question Hans without his being present. Pfungst remained in-
credulous and began a _rogram of systematic study to unravel tie mystery
of Hans' talents.

Pfungst soon discovered th&at, if the horse could not see the questioner,
Hans could not even answer the simplest of questions. Neither would lans
respond if the questioner himself did not know the answer. Pfungst next
observed that a forward inclination of the questioner's head was sufficient
to start the horse tapping, and raising the head was suificient to terminate
the tapping. This was true even for very slight motions of the head, as
well as the lowering and raising of the eyebrows and the dilation and con-
traction of the questioner's nostrils.

Pfungst reasoned and demonstrated that Hans' cuestioners, even the
skeptical ones, expected the horse to give correct responses. Unwittingly,
their expectations were reflected in their head movements and glances tc
and from the horse's hooves. When the correct number of hoof taps was
reached, the questioners almost always looked up, thereby signaling Hans
to stop (Rosenthal, 1966).

Some fifty years later, Robert Rosenthal began to investigate the

importance of the expectations of experimenters in psychological research.
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In his now classical article, Rosenthal (1963) presented evi-

dence suggesting that the experimenter's knowledge of the hypothesis could
serve as an unintended source of variance in experimental results. In a
prototypical study, Rosenthal and Fode (1963) had naive rats randomly
assigned to two groups of undergraduate experimenters in a maze-learning
task. One group of exberimenters was told that they were working with maze-
bright animals and the other group was told that their rats were maze-dull.
The group of experiment~rs which was led to believe that their rats were
maze-bright reported faster learning times for their subjects than the
group which was told their animals were maze-dull. An extension of this
finding to the classroom was offered by Rosenthal and Jjacobson (1966).
Teachers were led to believe that certain, randomly selected students in
their classrooms were "late blcomers' with unrealized academic potential.
Pre- and post-testing in the fall and spring suggested that children in tne
experimental group (late bloomers) had a greater increase in IQ than did
the controls.

The purpose of this gection Will be to examine the problem of experi-
menter-observer bias with regard to naturalistic observational procedures.
The amount of literature which deals directly with observer bias in
naturalistic observation is sparse (Kass & 0'Leary, 1970; Skindrud, 1972;
Kent, 1972). t ser, Rosenthal has written an extensive review of experi-
menter bias in behavioral and social psychological research (Rosenthal, 1966).
In spite of failures to replicate many of Rosenthal's findings (Barber &
Silver, 1968; Clairborn, 1969) and extensive criticisms of Rosenthal's
methodology (Snow, 1969; Thorndike, 196%: Barber & Silver, 1968), the massive

body of literature compiled and summarized by Rosenthal (1966) remains the
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best available resource for conceptualizing the phenomenon of observer bias
and for isolating possible sources of bias relevant to naturalistic ohser-
vation. A brief review of this literature follows with a Jocus on inte-
grating implications from this literature with naturalistic observational
procedures. In addition, we will give consideration to the few experiments
which have directly investigated observer bias in naturalistic observation
and further consider some proposals for dxperiments yet to be conducted.
Finally, suggestions for minimizing observer bias will be outlined and data

74 this problem from our laboratory will be presented.

Conceptualization of Cbserver Bias

Rosenthal (1966) has defined experimenter bias "as the extent to which
experimenter effect or error is asymmetrically distributed about the
'correct' or 'true' value." Observer errors or effects are generally
assumed to be randomly distributed around a "true" or "criterion" value.
Observer bias, on the other hand, tends to be unidirectional and thereby

confounding.

Sources of Observer Bias

An important distinction should be drawn between observer error and
observer effect on subjects. Invalid results may be contributed solely by
systematic or "biased" errors in recording by observers. Or, invalid find-
ings may be realized as a result of the effect that the observer has on his
subjects (Rosenthal, 1966). First we will consider recording error as a
source of observer bias.

Kennedy and Uphoff (1939) illustrate the problem of recording errors in
an experiment in extrasensory perception. The observers' task was simply to

record the investigator's guesses as to the kind of symbol being "trans-
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mitted" by the observer. Since the investigators guesses for ‘e ohi,ervers
>

had been programmed, it was possible to count the number of re ording errors.

In all, 126 recording errors out of 11,125 guesseS were accumulated among
28 observers. The analysis of errors revealed that believers in telepathy
made 71.5 percent more errors increasing telepathy scores than did non-
believers. Disbelieve%s made 100 prrcent more errors decreasing the
telepathy scores than did their -ounterparts. Sheffield and Kaufman (1952}
found similar biases in recording errors among believers and nonbelievers
in psychokinesis on tallying the results of the fall of dice. Computational
errors in summing recorded rates have also been documented by Rosenthal in
an experiment on the perception of pecople (Rosenthal, Friedman, Johnson,
Fode, Schill, White, & Vikan-Kline, 196u),.

It is doubtful that these recording and computational errors were in-
tentional. However, as Rosenthal (1966, p. 31-32) notes, data fabrication
or intentional cheating is not absent in psychological research, especially
where undergraduate student experimenters are employed as data collectors.
Rosenthal points out that these students '"have usually not identified t a
great extent with the scientific values of their instructors.”" Students
may fear that a poor grade will be the result of an accurately observed
and recorded event which is incompatible with the expected event. Of two
experiments by Rosenthal which were designed to examine intentional erring
by students in a laboratory course in animal learning, one revealed a clear
instance of data fabrication (Rosenthal & Lawson, 1964) and the other showed
no evidence of intentional erring but did show some deviations from the pre-
scribed procedure (Rosenthal & Fode, 1963). Another study employing student

experimenters by Azrin, Holz, Ulrich, and Goldiamond (1961) replicated
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Verplanck's (1955) verbal conditioning experiment. However, an informal
post-experimental check revealed that data had been fabr.cated by the student
experimenters. Later, the authors employed advanced graduate studenis as
experimenters and found that Verplanck's results were not replicated.

The implications for naturalistic observation are obvious. Observer
error, vhether it be unintentional or intentional, incurred during recording
or during computation, must be guarded against by accuracy checks and by
carefully concealing the experimenter's hypotheses. Although observer
agreement checks do not rule out the possibility of bias among the ob-
servers whose data is compared, it at least arouses suspicion where agree-
ment figures are low and disagreements sre consistent. Idealiy, observers
should not be made responsible for the tallying of their own data. Compu-
tations should be made by & nonobserver who is removed from knowledge of
the observations. Observers should be selected on the basis of their iden-
tification with scientific integrity and admonitions against p.ssible
biasing effects should be repeated during the course of the ex“eriment.
Finally, observers should be encouraged to disclose to the experimenter
both c¢he nature and sources of any information they receive that might be
relevant to the objectivity of their observations. A questionnaire, filled
out after observation sessions, can facilitate this disclosure.

The other source of observer bias, which Rosenthal discusses (Rosenthal,
1966), is the effect of the observer's expectancy on the subject. If an
observer has an hypothesis about a subject's behavior, he may be able to
communicate his expectations and thereby influence the behavior.

Expectancy effects have previously been alluded to in Rosenthal's

study with animal leboratory experimenters (Rosenthal & Fode, 1963) and
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teachers in the classroom (Rosenthal & Jacobson, 1366). Rosenthal's first
major study in expectancy effects is instructive in its simplicity. Fosen-
thal and Fode (1963) had 10 experimenters obtain ratings from 206 su jects
on the photo person-percertion task. All 10 experimenters received idonti-
cal instructions except that five experimenters werc informed that their
subjects would probably average a +5 success rating on the ten neutral
photos while the other five experimenters were led to expect a -5 fajlure
average. Tne results revealed that the group given the +5 expectation ob-
tained an average of +.40 vs. the -5 expectation group which yielded a
-.08 score. These differences were highly significant and subsequent repli-
cations have supported these findings (Fode, 1960; iode, 1965).

The implications for naturalistic observational procedure: of the ex-
pectancy effect on the subject's behavior are most aiscomrorting. 1i, a.
in the Rosenthal laboratory studies, observers in the natural setting can
communicate their expectancies to their subjects such that the cubject's
behavior falls in line with those expectations, a serious threat 1o internal
validity is posed. Assuming that humans are no less sensitive to subtle
cues than Mr. von Osten's Clever Hans, it seems reasonable to infer theat
observer expectancy effects are operative in the natural setting. Consider
the not atypical case of an observer who records selected deviant behaviors
of a child in a classroom before, during, and after treatment. Seldom is
it not obvious to the observer when treatment begins and ends. Assuming that
an observer might infer the expectations of the experimenter in such a
setting, how might he communicate these eapectations to his subjects? One
way of influencing the targewed child is by nonverbal expressive cues.
cxpressions of amusement by the observer during baseline might inflate

deviant behaviors. During intervention, expressions of disapproval or
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caution by the observer might reduce the subject's deviant rate. These
biasing effects may be systematic and confounding.

Although few studies have systematically assessed the effects of ob-
server bias in the natural setting, many field investigators have taken note
of the expectancy phenomenon, and have included procedures to minimize
its effect. One such technique is to mask changes in experimental conditions
{e.g., Thomas, Becker, § Armstrong, 1968). Another is to keep observers
unaware of assignment of subjects to various treatment or control conditions
(e.g., G'Conner, 1969). The addition of new observers in the last phase
of a study who are naive to previous manipulations is another approach (e.g.,
Bolstad & Johnson, 1972).

Three studies in the natural setting shed further light on expectancy
effects with naturalistic observational procedures. Rapp (1966) ha’ eight
pairs of untrained observers describe a child in a nursery school for a
period of one minutc. One member of each observer pair was subtly informed
that the child under observation was feeling "under par" that dav and the
other that the child was "above par." In fact, all eight children showed
no such behaviors. Seven of the eight pairs of observers evidenced signi-
ficant discrepancies between partners in their description of the nursery
children in the direction of their respective expectations. Both recording
err>rs and expectancy effects on the subjects' behavior may have contrib-
uted to this demonstration of observer bias.

A second study by Azrin et al. (1961) employed untrained undergraduate
observers who were asked to count opinion statements of adults when they
spoke to them. The observations of those who had been exposed to an
operant interpretation of the verbal conditioning phenomenon under study

were the exact opposite of those given a psychodynamic interpretation.
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Again, both the expectancy effects of the observer on the subject and re-
cording errors may have accounted for the observer bias. Post experimental
inquiries by an accomplice student revealed that recording errors were the
main facter. The accomplice learned that 12 of the 19 undergraduates
questioned intentionally fabricated their data to meet their expectations.

A third study by écott, Burton and Yarrow (1967) allows a comparison
between the simultaneous observaticns of hypothesis informed (Scott her-
self) and uninformed obcervers. The observers coded behu » into positive
and negative acts from an audio-tape recording of the targeted child and
his peers. The informed observer's data differed significantly from the
others’ in the direction of the ekperimenters' hypothesis.

These three studies strongly suggest that data collected by relatively
untrained cbservers are influenced by observer expectations. Do these
findings generalize to the observations of professional observers who are
highly trained in the use of sophisticated multivariate behavior codes?

As indicated earlier, the amount of available research which “irectly per-
*ains to this question is limited and somewhat equivocal.

Kass and C'Leary (1970) conducted the first systematic attempt to
manipulate observer expectations in a simulated field-experimental situation.
Three groups of female undergraduates observed ider tical videotaped record-
ings of two disruptive children in a simulated classroom. The observers
were trained in nine category codes of disruptive behavior. Group I was
then given the expectation that soft reprimands from the teacher would in-
crease the rate of disruptive behavior. Group II was told that soft repri-
mands would decrease disruptive behavior. And, Group III was given no ex-

pectation at all about the effects of soft reprimands. Rationales were
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given each group explaining the reasons for each specific expe tation. Tho

effects of these expectations were assessed by having the obscrvers watch

four days of baseline and five days of treatment data. The interaction

between the mean rate of disruptive behavior in the three conditions and

the two treatment conditions was significant at the .005 level, indicating

the presence of observér bias. Ronald Kent (1972) has

suggested that these reported effects of expectation bias were confounded

with observer drift in the accuracy of recording. When different groups of

raters, who are interreliable within groups, fail to frequently compute

agreement between groups, they may 'drift'" apart in their application of

the behavioral code. However, it should be noted that when this drift,

comprised of recording errors, is alligned asymmetrically in the direction

of the expectation, then the drift is, by definition, observer bias.
Skindrud (1972) attempted to replicate the findings of Kass and 0'Leary

(1870). Observers were divided into three groups, each group given a different

expectation about video-taped family interactions. The first group was

given the expectation that when the father was absent there would be more

child deviant behaviors than when the fache: was present. A second group

was given the opposite expectation. Appropriate rationales were provided

for each of these two groups. An additional control group was added with

no expectations provided regarding father-present or father-absent tapes.

All observers were checked at the end of training on the rates of deviant

behaviors they recorded and subsequently matched on this variable when

assigned to conditions. Throughout the study, observer agreement data was

collected randomly. During training, reliability was checked daily, and the

average observer agreement prior to the beginning of the manipulation was 6u4%.

The results of the study gave no evidence for observer bias. There were no
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significant differences between groups and no significant interaction effects.
There was little drift in the accuracy with which the code wa used. Ce-

quential reliabilities were computed for the increase, decieise, and control

groups with average observer accuracy of 58.5%, 57.6%, and 58.u4%, respec-

tively. These accuracy figures were computed by comparisons with pre-

viously coded criteriont protocols. The relatively small and r ncistent

decline in accuracy is consistent with the failure to find bi..

A similar unsuccessful attenpt Lo :eplicate Kass and 0'Leary (1970)
was reported by Kent (1972). Kent found that knowledge of predicied results
was not sufficient to produce an obscrver i.ias effect. However, when
the experimenter reacted positively to datgd which was consistent with the
given predictions and negatively to nconsi.tent data, a significant ob-
server bias effect was obtained.

The available literature dealin,, w:th observer bias in naturalistic
observetion is both sparse and contradictory. Furthermore, the few studies
available have focused exclusively on only one source of observer bias,
namely, recording errors or errors oi apprehension. Thus far, no one has
systematically investigated the efiects of the observer's expectancies on
the subjects' behavior. In the threr studies reported above, all observa-
tions were made from video-taped r«cordings. There were no opportunities
for the observers to communicate the'r . xpectancies to their subjects.

Yet, in most studies employing naturalistic observational procedures,
observers do have that opportunity.

An important study which needs to be conducted is one which examines
the observer's expectancy effects on the subject. First, it would be

interesting to determine if observers could nonverbally communicate their
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expectancies to subjects such that the subject's behavior changes in the
direction of the expectancy. The next step, of course, would be to repli-
cate this same design without specifically asking observers to att:mpt to
influence subjects, but merely to give them an expectation.

Perhaps the most important test of observer hias effects will be the
one which combines recording errors and effects of observer expectancy on
subjects in the naturalistic setting. One can question the generalizability
of highly controlled laboratory studies to live observations and to research
prcjects in which the observers are morc invested in the outcome of the
research. The generalizability ¢! s udics which employ only taped versions
of a subject's behavior is further limited by excluding the possible effects
of an observer's expectancy on his subjcct's behavior.

Another variable which seems ¢rucial to observer bias in the natural-
istic setting is the observer's re.ponsivenes: to admonitions to remain
scientific, objective, and impartial in the collection of data. Rosenthal
(1966) stresses the importance of the experimenter-observer's identification
with sciciice and objectivity. He cites evidence suggesting that graduate
students obtain less biased data than undergraduates and interprets this
difference as a function of identification with science. Perhaps observers

who are repeatedly reminded to be impartial might be less susceptible to the

influence of biasing information than observers not given these admonitions.

A dimension which seems important in considering observer bias is the
specificity of the code. 1In most of the Rosenthal literature, the dependent
variable is scaled between such global poles as success and failure. In-
tuitively, it seems logical that the more ambiguous the dependent measure,

the greater the possibility for bias. A multivariate coding system, with
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well-defined behavioral codes might be expected to restrict interpretive
bias. This is an empirical question worthy of examination.

Another variable which might greatly affect observer bias is observer
agreement. The greater the observer agreement, the less likely 1is observer
bias, even among observers with the same expectancy.

Unt?l more information is available on observer bias effects in natural-
istic observation, it seems very critical to do everything possible to mini-
mize the potentiai for these effects. Whenever possible, observers should not
have access to information that may give rise to confounding consequences
and encouraged to reveal the nature and source of any information they do
receive. In our research, we are currently observing both families in
clinical treatment and "normal" or nontreated families. Knowledge of a
family's status might seriously affect the ovserver's data. Also, knowledge
about treatment stages (baseline, mid~treatment, post-treatment, and follow-
up) might effect the observers' data. After each ovservation, it is our
poliry to have observers fill out a questionnaire concerning the nature and
source of any biasing information. Thus far, of 75 observations of referred
families, observers have considered themselves informed only 36% of the time.
And, in all of these cases, their information was correct. This information
usually comes from a member of the family teing observed (56%). Other sources
of information include information leaks from the therapists (1:%), the
Child Study Center Clinic generally (i67%), and other sources (16%). Of the
observer considering themselves informed as to the clinic vs. '"normal"
status of the families, 29% also considered themselves informed as to treat-
ment stage, but only two-thirds of these observers were correct in their

discrimination. 1In only 20% of the cases did the observer actually know
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the status of the case (i.e., clinic vs. normal) and the treatment stage
(baseline vs. after baseline). Of the observers considering themselves
completely uninformed of the families' status, theilr guessing rate (clinical
or ""mormal") barely exceeded chance at 51%. Their guesses as to the four
stages of treatment were 367% correct aad 80% correct on the discrimination
between baseline and after baseline.

Of the "normal" families seen, observers have considered themselves
informed as to family status only 17% of the time. However, in only 457 of
these cases were the observers actually correct in making the discrimination.
In the uninformed observations, however, observers were able to guess the
family's status correctly 75% of the time.

Not only are these questionnaire: beneficial in gauging the amount of
potentially biasing information that observer: discover, but they are help-
ful in two other ways as well. First, b' resealing sources of information
leakage, steps can be made to eliminate thcse sources. Second, question—
naires, given after each family is obser 'ed, serve as a regular reminder
for the importance of unbiased, objective recording of behavior.

It is difficult to make any firm conclusions about the preseuce or
absence of observer bias in naturalistic observation. Clearly, more research
is needed on this question. However, it sheould also be clear that the poten-
tially confounding influence of observer bias cannot be ignored and that
steps can and should be taken to minimize its possible effect.

The Issue of Reactivity in Naturalistic Observation

In the previous section, we have considered the effects ¢f an observer's

bias in naturalistic observation. 1In this section, we will discuss the
effect of the observer's presence on the subjects being observed. Whereas
observer bias can potentially invalidate comparisons by confounding in-

fluences, the reactive effects to being observed primarily constitute a
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threat to the generalizability of the findings. hat is, subject.' obhserved
behavior in the natural setting may not generalize to their unobserved
behavior. Webb, Campbell, Schwartz, and Sechrest (1966) have defined reac-
tivity in terms of measurement procedures which influence and thereby
change the behavior of the subject. Weick (1968) has also referred to
reactivity as "interference" or the intrusiveness of the nbserver himself
upon the behavior being observed. Clearly, situations which are highly
reactive in terms of "observer eff. cts" are not likely to be generalizable
to situations in which such effecty are ab:ent,

Reactive effects have been stud’ed with two basic paradigms: a) by
the study of behavioral stabjlity over time and b) Ly comparison of the
effects of various levels of obtrusivencas .r  he observation procedurc.
In employing the first method, investigators liave typically examined be-
havioral data for change over time in the wedian level and variance of the
dependent variable. In general, it has been assumed that change reflects
initial reactivity and progressive adaptation o being cbserved. This inter-
pretation is particularly persuasive if there is an obviuus stability in
the data after some initial period of chai ¢ or high variability. Wwhile
this 1s a viable way of checking for react.v ity effects, it is a highly
indirect method and relies on assumptions concerning the causes of observed
change. It is obvious .hat other processe: could account for such change.
Furthermore, the lack of change certainly aoes not indicate a lack of reactive
eiffects. The second method, comparing obtrusive 1< vels of obscrvation,
appears less inferential than the first method. The problem with this method
is that it only provides a picture of relative degrees of reactivity between
obtrusiveness levels; it does not provide a measure of the degree of reac-

tivity relative to the true, unobserved behavior. However, this problem can
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be remedied if one of the observational treatments in the comparison is
totally unobtrusive or concealed.

To what extent does reactivity occur in naturalistic observation? The
literature addressing this question is commonly reported in reviews to be
contradictory (Wiggins, 1970; Weick, 1968; Patterson & Harris, 1968).
Several studies have been cited as providing evidence tor the position that
reactive effects may be quite minimal. Others have been cited which suggest
that reactive effects are gquite pronounced. The purpose of this review is
to: .g) reconsider the contradictions in the literature on reactivity, p)
tease out those factors which seem to account for reactivity, and g) pro-
pose further investigations which isolate these factors.

In a number of reviews on reactivity, several studies have been con-
sistently cited which support the position that reactivity does not consti-
tute a major threat to generalizability. One study frequently cited is the
timely investigation of a Midwest community by Barker and Wright (1955).

In this admirable study, careful naturalistic observations were made of
children under ten years of age and their daily interactions with peers

and parents. The authors assumed that reactive effects were short lived
and that the adults and other members of the families quickly habituated

to the presence of the observers. In addition, it was reported that,

with the younger subjects in the sample, reactive effects were slight.
However, these findings should be interpreted with much cautior What

is easily lost sight of in the swmmaries of this work is that the observers
in this study were free to interact with the subjects in a friendly but
nondirective manner. In fact, the basis for the authors' conclusion

that reactive effects were not pronounced was the
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finding that "only" 20 of the chilaren's behavioral interaction, wore With
the observer. Allowing the clserver to interact with the subject must
certainly have increased the intrusiveness of the observer and provi »d the
opporiunity for the observer to in:luence the subject's behavior. The
authors' other conclusion that reactivity, as measurea by frequency of inter-
actions, positively coriclated with age it ulso suspect in that children
below the age of five were not always intormed that they were being observed,
whereas children above this are werd .

Another study commonly cited in support of the minimal reactivi v
position is that of Bales (1%50). [n thic ccntrolled laboratory investigation,
the behavior of a discuscion group was not found to be chranged by three
levels of observer conspicuousness. This finding, however, may be limited to
the laboratory setting.

Two additional studies, trequ 11y nentiencd o cupportive of the mini-
mal reactivity argument, made 4 - 0! radio trancmitter recording in the
naturalistic environment. “osbin and febn {1963) 5nid a married couple wear
a transmitter the entire time *hev were on 1 two-week vacation. Purcell
and Brady (1965) outfitted adolescents in a treatment center with a similar
recording device for one hour a day. When the protocols in both studies were
examined for the frequency of couments abou' heing observed or listened to,
it was found that such references declined to a zero level either duriny the
first or second day of recor..ay. This is rol to bay, of course, thut these
subjects were not still aware of, and affected by, the recording device; the
results only indicate that the subjects talked about the device less after
the first day.

A recent investigation by Martin, Gelfand, and Hartmann (1971) cap

also be interpreted as prcviding evidence for iow levels of reactivity to
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observation. This study involved 100 elemntary schosl children, age. - to 7.
Equal numbers of male and female swiiccts were arsipned to Tive ohgervation
conditions following exposure to an aggressive model:  a) observer apsoent,
b) female adult observer present, c) male adult abserver present, d)

female peer observer present, and v) male peer observer present. During

the free-play sessicn, the subjects' aggre:rsive behavior wa: recorded by
observers behind a one-way mirror. MNo sipniticant Jifferences in agrr-ssive
behaviors were obtained between the observer-present and observer-abs:nt
conditions. The absence of differences between these twe lovels of obtru-
siveness in observation suggests Little or no reactivity to the prescence of
an observer. Within the observer-prvuent -ouditicn. however, it wa. tound
that peer observers significantly tacilitaled imitative aggressive recponding
in both boys and girls compared to auult o.. crvers. Also, there was more
imitative aggression when the observer was the same sex as the sul.ject. The
girls, but not the boys, showed significanl increases in agreessive outnut
over time when the observer was present bui not when the observer was apsent.
This latter finding suggests that girls manifest initial reactivity to

the presence of an observer but later habituate to the observer's presence.
It is interesting that both paradigm:, for measuring reactivity were used in
this investigation and that each method surports different conclusions about
the degree of reactivity. 1ln considering the generalizability of thes
findings to naturalistic observation procedures, it should be noted that
observers in this study were instructed to not pay attention to the subjects
and were either seated facing away from the subjects (adult observers) or
given a coloring task to complete (peer observers). With naturalistic ob-
servation procedu es, on the other hand, observers typically pay very close

attention to their subjects.
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data of que tiond Jo meanaiy gl /oy 1 traoh Loto Lighly opecitic oiroun-
stancen (€.5., Bales, 1490; Martin 1t 4}, 1-75)

Many other studies have le.n Tted o« vvonarating considerabl reac-
tive effects of obeervation i1 1vsturai i« cttingso. One uch study e
that of Polunur ., Freeman tor wit, . Ira n, ! ginic . Poappaport, and Whiley
(1942).  Th>.o investijators olverv .l 1fnpnnt enildren in a study o1
group emotional contagicn phenomen i, 1l ol D liren wcre informed that the
observers were studying their reacti o tc various sopects of the summer-camp
program. The authors report tiat during the jiret week of observations, tne
children essentially ignored the y:v . 1 the Codern. bBut, duriny the

second week, many '"blow-upe™ o tur:e . fwere directed ggainst the coders,

especially by the older (hilaren. N R g alate that the aypressives
ness of the children can be cupig oo, oty ac e dastance to peiny
observed. They also conced | b o 1, “are distance nypothesis was

confounded by "the second weeb vy o L' L0 1 ties deserite as oan in-
creasing anti-adult aggressive ne ‘hat tyo 1 aily evolves atter the children
have adjustcd to the camp, peatiny @ *he  crond week, [t .4 unclear .

to what to conclude from thic ctag, ddout vogctivity.,  Was reactivity most
prevalent when children were appre Jve 1oy .0l the oiwerver< in the <ccond
week? Or, was reactivity moct invtree ive tiring the first weel when U
delinquent children were "suppre:«in:" wyression irior to nal ituating tc
the unfamiliar environwent. Ana, were imp.riantly, how mich of this pattern
of cooperation in the first week anu anti-adult aggressiveness in the second
would have occurred in the absence of observers? This question is left

unanswered by the Polansky et al. (1949) study.
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A more sophisitiecaret study (ulustrating consiceralle reactive oftects
is that of Roberts snd Renzaglia {(19€5). In this study, eight thersp. ot

v

saw two "clients" (students solicitei rrom an introauctory psychology cour..e)
for three sessions. The three conaitions wore: i) with n tape recorier 1n
the room, g) microphonce only, 3) with a conecealed microphone and a conucealed
recorder. While no differcnces were found as to the nunber of mimates that
subjects talked in each condition, it was found that the clients made more
favorable self-references when they knew they were being recorded (coniitions
a and b, and morn unfavorabie sclf-references when they did not realice

they were being recorded (cornditicn g). While the peneralizabilaty of this

study is limited by the smail n nna structured situation employed, it does

provide evidence for reactivitly effoctis.

The Pechtel {1967) stuty has <1 o been pr o ented in roviews as - - tuly
demonstrating considerable roact v et . Beept ol otudied the movenments
of pecple in an art muscum witn on wutomated reeordonye deviece, called n

hodometer. In one contition, sub, ~*s were requesiod to go through the art
exhibit in one room and rank the jrinls accoruing to preference. Anotner
group was given the same instructions .and wiso informed that they were being
ovserved. TFor the first group, sibjects wore found to leave the room with

an average latency of 313 reconds, ~overing an averape srea of 76 square feet,
The second group left after 220 seconds and covercd only %8 square feet.
Bechtel concludes that being observed constituted an aversive situation which
led to escaping the room faster. No st. istics were provided Lo determine
whether or not the reported aversges were signific.ntly different, nor were
the number of subjects in each condition reported. Unfortunately, this kind

of study does not provide any information about habituation effects, since

subjects were allowed to leave the setting.
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ment. This article is the only study available which was cesigned specifi-
cally to manipulate and measure observer effects in the homes of the

families observed. In this study, data obtained from mothers on their own
families were compared with the data on the same family collec*.d by an
outside observer. There were three conditions, with five families per
condition: a) mothers.collected the first five ten-minute sessions of
observational data and an outside observer collected the second five sessions
of data on the child and father only (M-0), b) the observer collected all

ten sessions as a test for habituation effects (0-0), and c) the mcthers
collected all ten sessions as a control for habituation effects (M-M). The
dependent variables were the rates of total behaviors and the rate of deviant
behaviors. A problem in the research design of this study should be noted.
The mother was present in the family as a participant in the second condition
(0-0) and the second half of condition a (M-0), but was not a participant
when she was an observer in condition ¢ and the first half of condition a.
These comparisons are confounded by mother presence and absence. 1In spite

of this confound, which would probably bias in favor of showing group dif-

ferences, no main effects for groups were found in analysis of variance for
either the rate of total interactions or deiviant behaviors. Thus, on the
initially selected dependent variables, no reactive eff{ects were apparent.
Patterson and Harris also divided their groups into high and low rate
interactors on the basis of the first five sessions. On the frequency of
total interactions measure, high rate interactors in the first five sessions
showed significant reductions in rate during the last five sessions. The
authors describe this decline as a '"structuring effect" in that the subjects

appeared to program some activity together in the first five sessions.

5




O

| FRIC

Aruitoxt provided by Eic:

Johnson and Bolstad 53
Conversely, the low rate interactors in the first five sessions showed slight
increases in rates during the last five sessions. The author: describe this
transition as an habituation effect in that subjects initially involved
themselives in solitary activities or attempted to escape the ubservational
situation but later adjusted to it and interacted more. In general, there
were no changes in deviant behavior from the first set of five observations
to the last set of five. The only significant finding was that subjects who
displayed low rates of deviant behavior in the fivst five sessions (under
the M-0 condition) increased their rate in the last five sessions. However,
it is possible that the mothers were recording less deviant behaviors and
more positive behaviors in the first five sessions than were the observers
in the cecond five sessions, thus contributing differentially to main trials
effects. Arn observational study by Rosenthal (1966) supports such a tnesis.
He found that parents tended to code mor pcritive changes in their children
than were actually present. And, Feine (1'170) found that parents were iess
observant of their children's deviant benaviors than were nonparent observers.
Patterson and Harris conclude that 'generalization about 'observer
effects' should probably be limited to special classes of behavior " (p. 16).
A more recent study by Patterson and Cobb (1971) analyzed the stability of
each of the 29 behavior codes used in their coding system. If it is assumed
that individuals adapt to the presence of sn observer over time, then a
repeated measures analysis of variance should reveal differences in the rean
level of various behaviors. Patterson and Cobb analyzed data for 31 children
from problem and nonproblem families over seven baseline sessions. None
of the changes in mean level for the codes produced a significant effect

over tite. The investigators conclude that the observation daca were
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fairly stable for most code categories. It is possible, of course, that had
observations continued over a longer period of time, significant changes in
mean level for some behaviors would have been discovered. Given that fam-
ilies were rarely observed on consecutive days by the same observer, it is
possible that different observers could have resensitized the families each
day, thereby extendingvthe period required for adaptation.

In summary, there are a few well-designed studies which have discovered
reactive effects (e.g., Roberts and Renzaglia, 1965; Bechtel, 1967; White,
1972), but there are several others where the meaning of the results is
unclear. There can be little doubt that the entire question has been in-
adequately researched. Any generél conclusions abuut the extent of reac-
tivitv in naturalistic observation would seem premature at this time.

As White (1972) points out, the finding of reactive effects seems to
d~pend on many factors, including the setting (e.g., home, school, labor-
atory), the length of observation, and the constraints placed on subjects
by the conditions of observaticn (e.g., no television during observations,
remain within two adjacent rooms, etc.). Furthermore, it should be realized
that reactivity may or may not be discovered depending upon what paradigm of
measurement is used (e.g., Patterson & Harris, 1968; Martin et al., 1971)
and what variahles are analyzed as dependent variables (e.g., Roberts §
Renzaglia, 1965; White, 1972). Unless these factors are controlled for in
comparing experiments on reactivity, both contradictions and consistencies
as to the relative presence or absence of reactivity may falsely appear.

Assuming that reactivity to being observed in naturalistic settings
does occur, even if ounly to some minimal degree, the critical task is to

localize the sources of interference so that they can be dealt with more
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directly. Four such sources will be discussed and experiments will be pro-
posed to measure the extent of their instrusiveness.

Factor 1: (Conspicuousness of the Observer

The literature points to the level of conspicuousness or intrusiveness
of the observer as an important factor contributing to reactivity. Pre-
sumably, the more novel and conspicuous the agent of observation, the more
distracting are the effects upon the in&ividuals being observed. It weculd
also follow that longer habituation periods would be required for more dis-
tracting observational agents in order to achieve stability of data.

Bernal, Gibson, William, and Pesses (1971) compared two observation
procedures which would presumably vary on obtrusiveness. These investigators
compared data collected by an observer with that collected by means of an
auuio tape recorder which was switched on by an automatic timing device. The
family members involved in this study were aware of the presence of the
recorder but were unaware of the exact tim: of its operation. The primary
purpose of this study was to explore the feasibility of the audio tape
method and to explore the relationship of data collected by the two methods
rather than to study reactivity per se. The results indi-~ated that, during

the same time interval, there was a high relationship between the mother's

command rate as coded by the observer and from the tape (r = .86) but that
the observer coded more commands. Similar results were obtained when the
observer's data was compared with data based on coding of the audio tapes

from different time intervals. The questi~n arises as to how much of this

latter discrepancy was due to differences in levels of reactivity and how
much was due to differences associated with the source of coding. The

authors point out, for example, that the observer could code gestural
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commands while the coder using the tape coulu not. Since the discrepancies
at the same time and at different times were of the same general order of
mognitude, 3t is likely that most of the observed difference across time

was due to the material on which coding was based rather than to differences
in subject reactivity. To study the impact of reactivity effects separately,
one might design such a study so that the same stimulus materials would be
uscd for coding.

We are currently completing a study on reactivity which employs this
strategy to compare reactivity associated with an observer present in the
home carrying 2 tape recorder vs. the tape recorder alone. This study
involves six days of observation for U5 minutes per day with single-child
families. The two conditions are alternatea so that the observer is present
one evening and not present the next. The observer is actually a "bogus"
observer. All behavioral coding is done on the basis of the tapes. It is
our suspicion that reactivity to the tape recorder will be short lived and
minimal compared to the reactivity associat :d with the observer present.

If these hypotheses are substantiated in this and other research,
alternatives to having an observer present in the home should be explored.
One solution to be seriously considered wculd be extended use of portable
video or audio tape recording equipment. These recording devices could
remain in the homes over an extended observation period to facilitate habi-
tuation effects. In addition, the devices zould be preprcgrammed to turn
on and off at different times during the day so that the observed would not
know when they are in operation (as in Bernal et al., 1971). This solution,
which would, of course, require full knowledge and consent of the parties
involved, appears to be a promising one for attenuating reactivity effects

as well as solving problems of observer bias.
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Factor 2: Individual Differences of the Subjects

Some people might be expected to manifest more reactivity to cthe presence
of an observer than others. A "personality" variable such as guardedness
might be correlated with degree of reactivity. For example, scores on the K
scale of the MMPI (or other comparable tests) might be related to the effects
of being observed in & natural setting.

The literature also suggests that age is correlated with reactivity.
Several authors (Barker & Wright, 1955; Polansky et al., 1949) have suggested
that younger children are less self-conscious and thereby less subject to
reactive effects than older children. The Martin et al. (1971) study also
suggests that sex might be an important factor accounting for different
levels of reactivity. Experiments are needed which compare these individual
difference variables in the natural setting with naturalistic observation
procedures.

Factor 3: Personusl Attributes of the Observer

Evidence from semi-structured interviews suggests that reactive effects
may also be contributed by the unique attiioutes of the observer. Different
attributes of the observer may elicit different roles on the part of the
subject, depending upon what might be appropriate given the observer's attri-
bute. Rosenthal (1966) reports several such attributes that have been

demonstrated to yield differential effects, including the age of the observer,
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sex, race, socio-economic class, and the observer's professional status (i.e.,
undergraduate observer vs. Ph.D. therapist). Martin et al. (1971) also Jis-
covered that both the factors of age and sex of the observer had differential
effects on the subjects being observed. Varying any of these dimensions
parametrically would be relatively simple in investigating this problem in

the natural setting.

Factor 4: Rationale for Observation

Another factor that may be impoitant in accounting for reactivity is
the amount of rationale given subjects for being observed. Whereas the
Bales (1950) study found no differential reactivity of three levels of ob-
server conspicuousness in a group-discussion setting, Smith (1957) found that
nonparticipant observers aroused hostility and uncertainty among partici-
pating group members. Weick (1968) suggests that this discrepency may have
been a function of different amounts of rationale for the presence of an
observer. We hypothesize that a thorough rationale for being observed might
be expected to reduce guardedness, anxiety, etc., and thereby reduce the
reactivity.

Observer reactivity is a problem that cannot be easily dismissed for
naturalistic observation. There is sufficient evidence to suggest that ob-
server reactivity can seriously limit the generali.ability of naturalistic
observation data. Clearly, factors accounting for reactivity need to be
investigated and solutions derived to minimze the effects of the observer
on the observed. In the next section, we will describe how reactivity, in
addition to posing a problem for generalizability, can also interact with

and confound the dependent variable.
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Observee Bias:
Demand Characteristics, Response Sets and Fakability

Reactivity to observation will always be a problem for naturalistic
research, but it wouid be a relatively manageable one if we could assume it
to be a relatively constant, noninteractive effect. That is, if we knew
that the presence of an observer rcliably reduced activity level or deviant
behavior by 30%, for example, the problem would not be too damaging to
research investigations involving groups of subjects. But, what if the
observe e's reactivity to being observed interacts with the dependent variable
under study.

Let us take the example of a treitment! study on deviant children in which
observations are taken prior to and after i(reatment. Prior to treatment, the
appropriate thing for involved parent; or reachers to do is to make their
referred child appear to be deviant in ord r to justify treatment. The
appropriate response at the end of treatme.t, on the other hand, is to make
the child appear improved in order to just fy the termination, please the
therapist, etc. These are the demand char..cteristics of the situation. In
this case, the reactivity to being observed is not constant or unidirectional,
but interacts with and confounds the depencent variable. It is possible that
any improvement we see in the children's be¢nhavior is simply the result of
differential reactivity as a consequence oi the demand characteristics of the
situation. Now, let us suppose we employ ¢ wait list control group and
collect observational data twice before beg inning treatment and at the same
interval as used for the treated group. This procedure provides an excellent
pretest-post-test control for our treated group. But, what of the demand

characteristics of this procedure? On the first assessment, the involved
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parents or teachers will probably behave in the same general way as their
counterparts in the treated group, but by the second observation they may
be more desperate for help and even more concerned to present their child
as highly deviant. Thus, simply as a result of the demand characteristics
involved, we might expect our treatment group to show improvement while the
control groups would show some deterioration.

We also may wish to compare our referred children with children who
are presumably '"normal" or at least not referred for psychological treatment.
Once again, however, we might anticipate that parents recruited for "norma-
tive" research on "uypical" families would be more inclined than our parents
of referred children to present their wards as nondeviant or grod. In
other words, a response set of social desirability could be operative with
this sample making them less directly comparable to the referred sample.

These arguments would, of course, be even more persuasive if we were
dealing with the observed behavior of the adults themselves. The foregoing
observations on children assume, however, that the involved aanlts are
capable of influencing children to appear relatively "deviant" or "normal"
if they wish to do sc (%.e., that observational data on children is poten-
tially fakable by adult manipulation).

We have just completed a study (Johnscn § Lobitz, 1972) which was
directed at testing this assumption. Twelve sets of parents with four- or
five-year-old children were instructed to do everything in their power to
make their children look "bad" or '"deviant' on three days of a six-day home
observation and to make their children look "good" or '"nondeviant" on the
remaining three days. Parents alternated from "good" to "bad" days in a

counterbalanced design.
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Four predictions were made repgarding the behavior of both children
and parents. During the "fake bad" periods, it was anticipated that,
relative to the "fake good" periods, there would be:

a) more deviani, child behaviours,

b) a lower ratio of compliance to parental commands,

¢) more "negative" responses on the part of parents, and

d) more parental commands.

Predictions a, ¢, and d were confirmed at or beyond the .01 level of
confidence. Only the child's compliance ratio failed to be responsive to
the manipulation. It will be recalled from the section on reliability that
this statistic is by far the least reliable and thus the least sensitive
(statistically) to manipulation. These results which demonstrate the
fakability of naturalistic behavioral data indicate that this kind of data
may potentially be confounded by demand characteristics and/or respornse sets.

We are aware of only one other study involving naturalistic observation
which helps demonstrate this problem {Hortcn, Larson, & Maser, 1972). This
study involved one teacher who was under the instruction >f a "master"
teacher for the purpose of rsising her classroom approval behavior. She was
observed, without her knowleuge, by students in the class. The results
clearly showea that her approval behavior was at a much higher rate when
she was being observed by the "master' teacher than when she was not being
Observed. Generalization from overtly observed periods to periods of
covert observation was very minimal indeed. More generalization was found
when the "master" teacher's presence in the classroom was put on a more
random schedule. This study is not completely analogous to most naturalistic

research because, in this case, the observer and trainer were the same person

03




Johnson and Bolstad

61
and the study is limited in generalizability because of the N = 1 desipn.
Yet, in most cases, the observed are aware that the collected observational
data will be seen by the involved therapist, teacher, or researcher, and
if the problem exists for one subject, it is a potential problem for all
subjects. Observee bias is really a special case of subject reactivity to
observation. Thus, the potenti ? solutions outlined in the previous section
apply here as well. In general, we suspect that observation procedures which
are relatively unobtrusive and which allcw for relatively long periods of
adaptation will yield less reactivity and observee bias.
Validity of Naturalistic Behavioral Data

Just as behaviorists have ignored the requirement of classical reli-
ability in their data, they iave also neglected to give any systematic
attention to the coacept of validity. Most research investigations in the
behavior modification literature which have employed observational methods
have relied on behavior sampling in only one narrowly circumscribed situ-
ation with no evidence that the observed behavior was representative of the
subject's action in other stimulus sitiations. In addition, behaviorists
have largely failed to show that the obtaired scores on behavioral dimensions
bear any relationship to scores obtained or the same dimensions by different
measurement procedures. This fact calis into serious question the validity
of any of this research where the purpose has been to generalize beyond the
peculiar circumstances of the narrowly defiined assessment situation. Of

course, the methodological problems ws nive presented thus far all pose

‘4? - . - .
e threats to the validity of the behavioral scores obtained. But, we would

argue that even if all these problems could somehow be magically solved, the

requirement for some form of convergent validity would still be essential.
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As with reliability, there ar~ many different methods of validation, but as
Campbell and Tiske (1959) print out:

Validation is typically conveipent; a confirmation by indeprndent
measurement procedures. Independence of methods is a commor
denominator among the major types of validity (excepting content
validity) insofar as they are to be distinguished from reliabil-
ity. . . . Reliability is the agreement between two {fo-ts to
measure the same trait through maximally similar methods. Val-
idity is represented in the agr-ement between two attempts to
measure the same trait through maximally different methcds.

Thus, convergent validity is established when two dissimilar methods of
measuring the same variable yield similar or correlated results. Predictive
validity is established when the measure of 4 hehavioral dimen ion correlates
with a criterion established by a dissimilar measurcment instr mment.

With only a few exceptions, hehaviorists have reotricted ' hemselves to
face or content validity. And, of course, it must be admitted that the

face validity of narrowly-derincd behnwvior:d variables is often quite ,eor-

suasive. This is particularly true in cascs where the behavioral dim~nsion

under study has very narrow breadth or "band¢ width." After all, a behavior-
ist might argue, what can be a more valid i1casure <! the rate of a child's

hitting in the classroom thar a straight-fcrward, accurate count ~Ff that
hitting. While this argument is persuasivc, two counter arguments must be
considered. First, because of all of the methodological problems which we
have presented thus far, we can never be ccrtain that the observed rates
during a limited observation period are comnletely valid or generalizable
even to very similar stimulus stiuations. while many of the problems we
have outliped can be solved znd othersattenuated, it is unlikely that all
will ever be completely eliminated. Second, is it not still of consequence
to know whetner our behavior rate estimates have any relationship to otier

important and logically related external variables? [s it not important,
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for example, to know whether or not the teacher and classmates of an ob: erved
high-rate hitter perceive this child as a hitter? It does seem important to
us, particularly for practical clinical purposes, since we know that pecople's
perceptions of others' behavior often have more to do with the way they

treat them than does the subject's actual behavior. The need for establish-
ing some form of convergent validation becomes even more profound as the
behavioral dimensions we deal with increase in hand width. As we begin to
talk about such broad categories as appropriate vi. inappropriate behavior
(e.g., Gelfand, Gelfand, & Dobson, 1967), deviart v.. nondeviant bhehaviors

in children (e.g., Patterson, Ray, ¢ Shaw, 1969; Johnson et al., 1972), or
friendly vs. unfriendly behaviors'(e.y., Raush, 1905), we are labeling
broader behavioral dimensions. At this level, we are dealing with constructs,
whether we like to admit it or not, and the importance of establishing the
validity of these constructs becomes cruciali. In most cases, these brcad
behavior categories have been made up of a collection of more discrete Le-
havior categories and, in general, the investigators involved have simply
divided behaviors into appropriate-inappropriate or deviant-nondeviant on a
purely a priori basis. While the categorizations often make a good deal of
sense (i.e., have face validity), this hard.y seems a completely satisfacilory
procedure for the development of a science -,f behavior.

We have had to face this problem in our own research, where we have
sought to combine the observed rates of certain coded behaviors and come up
with scores reflecting certain behavioral dimensions. The most central
dimension in this research has been the "total deviant behavior score' to
which we have repeatediy referred in this chapter. Let us outline here the

procedures we have used to explore the validity of this score. Although
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we had a pretty good ideax of whichi nila behaviors would be viewed as "deviant"
or "bad" in this culturr, we attcmpied to enhance the consensual face valid-
ity of this score by asking parents of the normal" children we observed to
rate the relative deviancy of each of the codes we use in our research. Thus,
in our sample of 33 families of four- and five-year-old children, we usked
each parent to read a simplified v rsion of our coding manual and charac-
terize each behavior on a three-pcint =cale {rom 'clearly deviant" to "clearly
nondeviant «nd pleasing." Ve estal! lished «an arbitrary cut-off score and
characterized any behavior above this cut-off ar deviant. This reculted in a
list of 15 deviant behavior: out of a totel of 35 codes. The cecond - 'y in
validating this score and our implicit :devi mt-nondeviant dimension wa
presented in a study by Acking anu Tonnwor (197¢).  wo had already divided
our 35 code.. into positive, Hﬁédtivﬂ, and noutral consequencesn.  This cate-
gorization was done on a pur:ly & (riori l wis with a little help {rom the
data provided by Patterson and Cobl (1971} on tue function of some of these
codes for eliciting and maintaining chilar n's behavior. We reasonca that
behaviors which parents viewed as more dev ant would receive relatively

more negative consequences than would behaviors viewed as less deviant. To
test this hypothesis, we »imjly rank order.d each behavior, first by t!

mean parental verbal report .core oltained and second by the mean proportion
of negative consequences the behavior received from family members. The

results of this procedure ar~ presented in Table 1. Not all 35 behaviors are

included in this analysis, but the complex reasons fc¢~ this outcome can more
parsimoniously be explained in a footnote > In any case, the Spearman

Rank Order Correlation between the two methods of characterizing behaviors

&7




Aruitoxt provided by Eic:

Johnson and Bolstad no

on the deviant-nondeviant dimension was .73. This was an encouragin; finding,
but we noticed that the most dramatic exceptions to a more perfect aspreement
between the two methods involved the reasonable comuand codes (command
positive, and command negative). These codes are used when the child reason-
ably asks someone to do something (positive commarud) or not to do something
(negative command). Néturally, most parents felt that these innocuous re-
sponses were nondeviant. But, behaviorally, people don't always do what they
are asked to by a four- or five-year-oid child, and since noncompliance

was coded as a negative consequence, it seemed that this artifact of v
characterization might have artificially lowered this coefficient. By elim-
inating these two command categofies from tne calculation, the correlation
coefficient was raised to .8l.

The third piece of evidence for the validitw of the devient behavior
score comes from the Johnson and Lobitz (1¢72) study already reviewe« in
the previous section. In this study, parerts were asked to make their chiid-
ren lcok 'good" and "nondeviant" for half of the observations and "bad" or
"deviant” on the other haif. They were not told how to accomplish this, nor
were they told what bzhaviors were considerad "bad" or "deviant." The fact
that the deviant behavior score was consist:ntly and significantly higher
on the "bad" days lends further evidence fcr the construct validity of the
score.

While evidence for the convergent or p.edictive validity of behavioral
data is difficult to find in the literature, there are some encouraging
exceptions to this generai lack cf data. Patterson and Reid (1971), for
example, found an average correiation of .63 (p < .05) between parents' ob-

servations of their children's low rate referral symptoms on a given day &ad
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the trained observer's tally oi taryetted deviant behaviors on that day.
Several studies have found significant relationships between behavioratl
ratings of children in the classroom and academic achievement (Meyer:, Attwelil,
& Orpet, 1968; D'Heurle, Millinger, & Haggard, 1957; Hughes, 1968). The
data base of these studies is somewhat different ‘rcm that currently emploved
by most behaviorists because they involve ratings by observers on relatively
broad dimensions, as opposed to behavior rate counts. For example, dimensions
used in these studies included "coping strength," defined as ability to attend
to reading tests while being subjected to delayed auditcry feedback (iHughes,
( 1968), or "persistence," defired as ". . . uses time constructively and to
good purpose; stays with work until finished" (]'Heurie, Mellinger, & iaggard,
1959). HNevertheless, these studi~c cemonstratec tre potential for behavior
observation data to provide evidence of predictive validity. Twe otuer
studie. (Cobb, 1969; Lahaderne, 17368; yi:ld similar predictive validity
finaings based on behavioral rate lJ:ta. L:naderas (1968} found that attending
behavior as observed over a :wo-montt pericd, provided correlaticns ranzing
from .39 to .51 witi various s:tandard test: of achieveient. Even with intel-
ligence level controlled, significant corr: l2tions between attentive ehavior
and achievement were found. Corb (1769) oi 'ained similar results in corre-
lating various behavior rate scores with arithmatic achievement, but found no
significant relationship between these behavior scores and act i~vement in
spellirg and reading. These predictive val:dity studies are very important
to the development of the field as they sug.sest that manijulation of these
behavioral variables may well result in prcductive changes in academic achieve-
ment.

In our own laboratory, we are explcring the convergent validity of

naturalistic behavioral data by relating it to measures on similar dimensions

| ERIC ©9

Aruitoxt provided by Eic:




o W TR o

|

O

RIC

Aruitoxt provided by Eic:

Johnson = * Bolstad 67
in the 1<  atory which include: a) parent and child interaction behavior in
standard stimulus situations similar to those employed by Wahler (1967) and
Johnson and Brown (1369), b) parent behavior in response to standard stimu-
lus audio tapes similar in design to those used by Rothbart and Maccoby
(1966) and parent behavior in standardized tasks similar to those used by
Berberich (1970), and é) parent attitude and behavior rating measures on
their children. Unfortunately, at this writing, most of this data has not
been completely analyzed, but an overall report of this research will be
forthcoming. A recent dissertation by Martin (1971), however, was devoted to
studying the relationships between parent behavior in the home and parent
behavior in analogue situations. By and large, the results of this pesearch
indicated no systemavic relationships betwsen the two measures. The same
general findings for parents' responses to deviant and nondeviant behavior
were replicated in the naturalistic and the analogue data, but correlations
relating individual parental behavior in one setting with that in the other
were generally nonsignificant. We don't kiow, of course, which, if either,
of the measures represents "truth" but thic study underlines the importance
of seriously questicning the assumption' us.ally made in any analogue or
modified naturalistic research. As Martin (1971) points out, these negative
results ar« -ery representative of findings in other investigations where
naturalistic behavior data has been compared to dat. collected in more arti-
ficial analogue conditions (e.g., see Fawl, 1963; Gurp & Kounin, 1960;
Chapanis, 13967).

Before closing thLis section on validity, we would like to briefly
take note of the efforts of Cronbach and his associates to reconceptualize

the issue of observer agreement, reliability and validity as parts of the
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broader concept of generalizabilitv. A full elaboration of generalizability
theory goes far beyond the purposes of this chapter and the interested

reader may be referred to several primary and secondary sources for a more
complete presentation of this model (e.g., Cronbach, Rajaratnam, & Gleser,
1963; Rajaratnam, Cronbach, & Gleser, 1965; Gleser, Cronbach, & Rajarainan,
1965; Wiggins, 1972). "According to this generalizability view, the concerns
of observer agreement, reliability and validity all boil down to a concern
for the extent to which an obtained score is generalizable to the "universe'
to which the researcher wishes the score to apply. Once an investigator

is able to specify this "universe," he should be able to specify and test

the relevant sources of possible threat to generalizability. 1In a typical
naturalistic observational study, for example, we would usually at least

want to know the generalizability of cata across a) observers, b) occa ion.:
in the same setting, and c¢) settings. Throupgh the generalizability mariel,
each of these sources of variance could be explored in a factorial decisn and
their contribution analyzed within an analysis-of-variance model. This model
is particularly appealing because it provides for simultaneous assessment of
the extent of various sources of "error" which could limit generalizability.
In spite of the advantages of this factorial model, there are few precedents
for its us . This is probably more the result of practical problems rather
than a resistance to this intellectually appealing and theoretically sound
model. Even if one were to restrict himself to the three sources of variance
outlined above, the resulting generalizability study would, for most useful
purposes, be a formidable project, indeed. Projects of this kind appear to
us, hewaver, to be well worth doing and we can probably expect to see more

investigations which employ this generalizability model.
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[t should be pointed out at this point that the generalizabilitv .tudy
outlined above does not really speak to the traditional validity requirement
as succinctly defined by Campbell and Fiske (1969): "Validity is represented
in the agreement between two attempts to measure the same trait through
maximally different methods." As stated earlier, .o fulfill this require-
ment, one must provide evideice of some form of convergent validity by the

use of methods other than direct behavioral observation. The generaliz-

jo3]

ability model can, theoretically, handle ny factor of this type under the
heading of methods or "conditions," but the analysis-of-variance model
employea requires a factorial design. Thus, it would seem extremely dif-
ficult and sometimes impossible to integrate factorially other me‘hod~ of
testing or rating in a design which encompassed the three variables outlined

above: observers, occasions and settings. As a resuit of these considerations,

we question the extent to which one generalizability study, at least in this

area of research, can fulfill ali the requirements of observer agreement,
validity, and reliability which we viei as so important. Rather, it is likely
that multiple analyses will still be necessary to sufficiently establish

all of the methodological requirements we have outlined for naturalistic
observational data. These multiple analyses may, of course, involve analyses
of variance in a generalizability model or correlational analyses as tradi-
tionally employed.

Krantz (1977) points out that the basic controversy over group vs.
individual subject designs has contributed largely to the development of the
mutual isolation of operant and nonoperant psychology. Since he measurement
of reliability and convergent validity is typically based on correlations
across a group of subjects, the operant psychologist may feel that these are

alien concepts which have no relevance for his research. We would dispute
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this view on the following logical ,roundn. Reliability involves the require-
ment for consistency in measurement and without some minimal level of such
consistency, there can be no demonstration of functional relationships be-
tween the dependent variable and the independent variable. Efforts are
currently underway to discover statistical procedures for establishing reli-
ability estimates for the single case (e.g., see Jones, 1972). Any operant
study which inv>lves repeating manipulative procedures on more than one subject
can be used for reliability assessment by traditional methods. Once such
reliability is established, either for the individual case or for a yroup, we
can be much more confident in the data and its meaning. Validity involves
the requirement of convergence aﬁong different metholds in measuring the same
behavioral dimension. Where the validitv ol 4 measurement procedure hac
been previously established for a sroup, we can use it with more confidence
in each individual case. VWhere it has not, it is still possible to explore
for convergence in a single case. We can simply see, for example, if the
child who shows high rates of aggrensive behavior is perceived as aggressive
by significant others. This procedure may be done with some precision if
normative data is available »n the measures used in the single case. Thus,
with normative data available ovue can explore the position of the single case
on the distribution of each measurement instrument. One could see, for
example, if the child who is perceived to be among the top 5% in aggressive-
ness actually shows aggressive hehavior at a rate higher than 95% of his
peers. The requirements of reliability and validity are logically sound ones
which transcent experimental method and means of calculation.

These methodological issues, like all others presented in this chapter,

are highly relevant for behavioral research, even though they may at first
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seem alien to it as the products of rival schools of thought. Tt ha: been our
argument that the requirements of sound methodolopy trans. nd " chools" and

that the time has come for us to attend to any variables which threaten the

quality, generalizability, or meaningfulness of our data. Behavioral

data is the most central commonality and critical contribution of all be-
havior modification research. The behaviorists' contribution to the science
of human behavior and to solutions of human problems will largely rest on

the quality of this data base.
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Footnoutes
1. The preparation of tn:is manuscript end the research reported therein
was supported by research grent Mi 19633-01 from the Nationsl Institute of
Mental Health. The writers would like to tnank their many colleagues who
contributed critical reviews of this mesnuscript: Robyn Dawes, Lewis Goldberg,
F Richard Jones, Gersld Patterson, Jorn Reid, Carl Skindrud and Geoffry White.
2. The authors would like to credit Lee Sechrest fcr first suggesting
this illustrative exumple.
3. The authors would like to credit Donald Hartman for clarifying

this as the appropriate procedure for establishing the level of agreement to

B

be expected by chance.

L, For additional Justifica‘ion of the use of this statistical proce-
dure for problems of tkis kind, see Wiggins (1972).

S. Several behaviors which are used in the coding system are not in-
cluded in the present analysis. The behaviors humiliate and dependency
could not be included because they 1id not coccur in the behavioral sampie.
Repeated noncompliance and temper tantrums were not used on the verbal
report scale because they are subsumed in other categories {i.e., tantrums
are defined as sim ltanecus occurrences of three or mcre of the folioving--
physical negative, aestructiveness, crying, yelling, etc.). Nonresponding
of the chila was excluded pos~ hoc because it was clear that parents were
responding to this item as ignoring rsther than mere nonresponse to ongoing

activity {i.e., it was a poorly-written item).
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Table 1

Coded Behaviors as Ranked by Two Methods:

*
Parental Ratings and Negative Social Consequences

« Behavior .

. Rank by Hean Parent Proportion

Behavior Rank by o . of MNegative

Parental Ratin Proporul?n Rating for C ~nces

g . onsequences

of Negative Behavior .
to Behavior
Consequences
1 Whine 13 1.056 .125
2 Physical Negative 2 1.074 .527
U Deatryctive 8 1.204 352
4 Tease 5 1.204 .282
4 Smirt Talk u 1.204 . 390
6 Aversive Command 3 1.2068 .u29
7 Xoncompliance 12 1.278 A
§ Hi~h Rate 16 1.307 LG6h
9 Ifrnore ‘11 1.370 . 05
10 TYell 10 1.5%7 .15
11 pemand Attention 15 1.611 .GR3
12 ‘leparivism 6 1.685 .375
13 Ccermmand Negative 1 1.835 Lo
i Bisapproval 9 1.870 .23

15 Cry 1t 1.962 .697
16 Indulgence 22 2.093 .027
4 17 Command Prim- 27.5 2.132 . 006
18 Receive 18 2.222 con
19 Taik 23 2.278 SO0
20 Command 7 2.296 . 355
21 ttention 25 2.554 .013
22 Tourh 20 2.648 .0u3
23 Independent Activity 26 2.704 .N05
24 Physical Positive 21 2.741 . 3.
25 Comply 17 2.759 .053
26 Laugh 19 2.778 .0ut
27 Nonverbal Interaction 24 2.833 .012
28 Approval 27.5 2.92¢ .00C

%
Spearman Rank-order correlation between columns 1 § 2 = .73 (p < .0l).
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METHODOLOGICAI, ISSUES IN NATURALISTIC OBSERVATION:
SOME PROGLEMS AND SOLUTIONS P'OR FIELD RESEARCHl
Stephen 4. Johnson and Orin D. Bolstad

University c¢f Oregon

Encapsulated schools cf thought have occurred in all science:. at
some stage in their developrent. They appear most frequently during
periods where the fundament:l assumpti.ns of the science are in question.
Manifesto papers, acrimonious controversy, mutual rejzction, and iscla-
tion of other schools' strategies are hallmarks of such episodes [David
L. Krantz, The separate worlds of operant and non-operant psychology.
Journal of Applied Behavior Analysis, 1971, 4 (1), p. 61].

History may well reveal ihat the greatest contribution of behavior
modification to the treatment >f humar pronlems came with its emphasis on
the collection of behavioral data in ratural settings. The growth of the
field will surely ccatinue to produce greater refinerment andl proliferation
of specific behavior change proc:dures, hut the critical standard for
assessing taeir utility will very likely remain the same. We will always
want to know how a given procedure affects the subject's relevant behavior
in his "real" world.

If a behaviorist wants to convince soreone of the correctness of his
approach to treating human problems, he is generally much less likely to
rely on logic, authority, or personal testimonials to persuade than are
proponents of other schools of psychetherapeutic thought. Rather, it is
mest likely that he will show his behavioral data with the intimation that this
data speaks eloquently for itself. Because he is aware of the research on
the low level of generalizability of behavior across settings (e.g., see
Mischel, 1558), he is likely o be more confident -, this data as it
becomes more naturalistic in character (i.e., as it reflects naturally
occurring behavior in the subject's usual habital). As a perusal of the

behavior modification literature will indicate, these data are often
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extremely persuasive. Yet, the apparent success of behavior mod:fication

and the enthusiasm that this success breeds may cause all of us to take

an uncritical approach in evaluating the quality of that data on which the
claims of success are based. A critical review of the naturalistic date

in behavior modification research will reveal that most of it is gathered
under circumstaances in which a host of confounding influences can oper-

ate to yield invalid results. The observers employed are usually aware

of the nature, purpose and expected results of the observation. The

observed are also usually awere of being watched and often they also know

the purpose and expected outcome of the observation. The procedures for
gathering and computing data on ob;erver agreement or accuracy are inap-
propriate or irrelevant %o the purposes of the investigation. There is almost
never an indication of the reliability of the dependent variable under study,
and rarely is there any systematic data on the convergent validity of the
dependent measure(s). Thus, by the standards employed in some other areas of
psychological research, it can be charged that much behavior modification
research data is subject to cobserver bias, observee reactivity, fakability,
demand characteristics, response sets, and decay in instrumentation. In
additicn, the accuracy, reliability and validity of the data used is often
unknowa or inadequately established.

But, the purpose of this paper is not to catalogue our mistakes or to
arrgue for the rejection of all but the puarest data. If that were ihe case,
we would probably have to conclude with that depressing note which makes
so many treatises on methodology so discouraging. Although dressed in more
technical language, this purist view often expresses itself as: "Vou

can't get there from here." We can get there, but it's not gquite as
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simple s perhaps we were first led to believe. The first step in getting
there is to define and describe those factors which most often jeop.ardize
the validity of naturalistic behavioral data. To this end, we will review
a host of investigations from many laboratories which demonstrate these
methodological problems. The second step is more constructive in nature:
to suggest, implement,.and test the effectiveness of various solutions to
these dilemmas of methodology. Because behavioral data has become the
primary basis for our approa<n to diagnosing and treating human problems,
the endeavor to improve methodology is perhaps our most critical task for
strengthening our contribution to the science of human behavior.

We will argue that the same kinds of methodological considerations
which are relevant in other areas of psychology are equally pertinent for
behavioral research. At least with respect to the requirements of sound
methodology, the time of isolation of behavioral p.ychology from other
areas of the discipline should quickly come to an end.

Throughout this paper, we will rely heavily on the experience of our
own research group in meeting, or at least attenuating, these problems.

We take this approach to illustrate the problems and their possible solu-
tions more precisely and concretely. Most of our solutions are far from
perfect or final, but it is our hope that a report based on real experi-
ence and data may be more meaningful than hypothetical solutions which
remiin ur cested. Thus, before beginning on the outline of methodological
problems and their respective solutions, it will be necessary for the
reader to have a general understanding of the purposes and procedures of
our research. This research involves the observation of both "normel"

and "deviant" children and families in the home setting. The observation

J




Johnson and Bolstad Y
system employed is a modified form of the code devised by Patterson, Ray,

Shaw, and Cobb (1969). This revised system utilizes 35 distinct behavior
categories to record all of the behaviors of the target child and all behaviors
of other family members as they interact with this child. The system is
designed for rapid sequential recording of the child's behavior, the respon-
ses of family members, the child's ensuing response, etc. Observations

are typically done for forty-five minutes per evening during the pre-dinner
hour for five consecutive week nights. The observations are made under

certain restrictive conditions: &) A1l family members must be present in

»
1

two adjoining rooms; p) No interactions with the observer are permitted;

¢) The television set may not be on; and, d) No visi‘ors or extended tele-

Phone calls are permitted. Obviously, this represents a modified natural-
istic situation.

On the average, these procedures yield the recording of between 1,800
and 1,900 responses and an approximately equal number of responses of other
family agents over this time period of 3 hows a~d 45 minutes. This data is
collected in connection with a numb2r of interrelated projects. These include
normat.ve research investigations of the "normal” child (e.g.. Johnson, Waehl,
Martin & Johansson, 1972); research involving a behavioral analy:is of the
child and his family (e.g., Wahl, Johnson, Martin & Johensson, 1972;
Karpowitz, 1972; Johansson, gohnson, Martin, & Wahl, 1971); outcome research on
the erfects of behavior modifjcation intervention in families (Eyberg,
1972);  comparisons of "normal" and "deviant" child populations (Lobitz &
Johnson, 1975); and studies of methodological problems {Johnson & Lobitz, 1972,
Adkins & Johnson, 1972; Martin, 1971). These latter studies will be

reviewed in detail in the bYody of ‘h.s paper. More recently, we have begun

5




¥

PS §0529:
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to investigate the generality of children's behavior across school and home
settings, and to document the level of generalization of the effects of
behavior modification in one setting to behavior in other settings (Walker,
Johnson, & Hops, 1972). Research is also in progress to relate naturalistic
behavioral data to parental attitudes and behavioral data obtained in more
artificial laboratory se£tings. With all of these objectives in mind, it

is most critical that the behavioral da.a collected is as valid as

possible and it is to this end t1at we explore the complex problems of

methodology presented here.

Observer Agreemént and Accuracy I:
Problems of Calculation and Inference
The most widely recognized requirement of research involving behavioral

observations is the establishment of the accuracy of the observers, Thig is
typically done by some form of calculation of agreement between two or more
observers in the field. Occasionally, observers are tested for accuracy by
comparing their coding of video or audio tape with some previously established
criterion coding of the recorded behavior. For convenience, we will refer to
the former procedure as calculation of observer agreement and the latter as
calculation of observer accuracy. In gencral, both of these procedures have
been labeled observer reliability. We will eschew this terminology because 1i.
tends to confuse this simple requirement for observer agreement or accuracy
with the concept of the reliability of a test as understood in traditional
test theory. As we shall outline in section three, it is quite possible
to have perfect observer agreement or accuracy on & given behavioral
score with absolutely no reliability or consistency of measurement in the

traditional sense. Generally, the classic reliability requirement involves

b
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a demand for consistency in the measurement instrument over time (e.g.,
test-retést reliability) or over-sampled item sets responded to at roughly
the same time (e.g., split-half reliability). An example may help clarify
this point. If two computers score the sane MMPI protocol identically,
there is perfect '"observer agreement" bu.t this in no way means that the
MMPI is a reliable tesé'which yields consistent scores.2 Although the
question of reliability as traditionally understood has been largely ignored
in behavioral research, we will argue in section three that it is a critical
me thodological requirement which should be clearly distinguished from ob-
server agreement and accuracy.

There is no one established ;ay to assess observer agreement or
accuracy and that is as it should be, because the index must be tailored
to suit the purposes of each individual investigation. There are three
basic decisions which must be made in calculating observer agreement. The
first decision involves the stipulation of the unit sccre on which the index
of agreement should be assessed. In other words, what is the dependent
variable for which an index of accuracy is required as measured by agree-
ment with other observers or with a criterion? An example from our own
research mey help clarify this point. We obtain a "total deviant behavior
score" for each of the children we observe. This score is based on the sum
output of 15 behaviors judged to be deviant in nature. An outline of the
rationale and validity of this score will be given in a later section.
Suffice it to say, whenever two observers watch the same child for a given
period, they each come up with their own deviant behavior score. These
scores may then be compared for agreement on overall frequency. It is

obvious that the same deviant behaviors need not be observed to get high
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indexes of agreement on the total number of deviant behaviors obscrved.
Y~t, for many of our purposes, this is not important, since we merely want
an index of the overall output of deviant behavior over a given period.
The same procedure is, of course, applicable to one behavior only, chains
of behavior, etc. The point is that the researcher must decide what unit
is of interest to him ior his purposes and then compare agreement data on
that variable. In complex coding systems, like the one used in our labor-
atory, it has been customary to get an overall percent agreement figure
which reflects the average level of agreement within small time blocks
(e.g., 6~10 seconds) over ali codes. In general, we would argue that this
kind of observer agreement data is relatively meaningless. It has limited

meaning because it is based on a combination of codes, some of which are

observed with high consensus and some which are not. Furthermore, the figure

tends to overweight those high rate behaviors which are usually observed
with greater accuracy and underweight those low frequency behaviors which
are usually observed with less accuracy. Patterson (personal communication)
has reported that the observer agreement on a code correlates .49 with

its frequency of use. Since it is often the low base rate behaviors which
are of most interest to researchers, this overall index of observer agree-
ment probably overestimates the actual agreement on those variables of
most concern.

The second question to be faced involves the time span within which
common coding is to be counted as an agreement. For most purposes of our
current research, score agreement over “he entire 225 minutes of observa-
tion is adequate. Thus, when we compute the total deviant behavior score

over this period, we do not know that each observer sees the same deviant

-
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behavior at the same time. But, good agreement on the overall score tells
us that we have a consensually validated estimate of the child's overall
deviancy. For some research purposes, this broad time span for agreement
would be totally inadequate. For conditional probabilify analysis of one
behavior (cf. Patterson & Cobb, 1971), for example, one needs to know
that two observers saw«the same behavior at the same time and (depending
on the question) that each observer also saw the same set or chain of
antecedents and/or consequences. This latter criterion is extremely
stringent, particularly with complex ccdes where low rate behaviors are
involved, but these criteria are necessary for an appropriate accuracy
estimate.

Once one has decided on the score to be analyzed and the temporal
rules for obtaining this score, one must ther. face the problem of what to do
with these scores to give a numerical index of agreement. The two most
common methods of analysis are percent agreement and some form of corre la-
tional analvzis over the two sets of values. Both methods may, of course,
be used for observer agreement calculation within one subject or across a
group of subjects. Once again, neither method is ;ays appropriate for
every problem and each has its advantages and disadvantages. The most
common way of calculating observer agreement irvolves the following simple
formula:

number of agreements
number of agreements + disagreements

What is defined as an agreement or disagreement has already been sclved if
one nas decided on the "score" to be calibrated and the time span involved.
Uce of this formula implies, however, that one must be able to dis-

criminate the occurrence of both agreements and disagreements. This can
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only be accomplished precisely when the time span covered is r iatively
small (e.g., 1-15 seconds) so that one can be reasonably sure that two
observers agreed or disagreed oi: the same coding unit. It has been common
practice for investigators to compare recorded occurrences of behavior
units over much longer time periods and obtain a percent agreement figure
between two observers which reflects the followinyg:

smgller number of observed cccurrences
larger number of observed occurrences

The present authors would view this as an inappropriate procedure because
ti.ere is no necessary "agreement" implied by the resulting percent. If
one observer sees 10 occurrences of a behavior over a 30-minute period and
the other sees 12, there is no assurance that they were ever in apgreement.
The behavior could have occurred 22 or more times and there could be abso-
lutely no agreement on specific events. Tre two observers did not necessarily
agree 847 of the time. Data of this kind can be more appropriately analyzed
by correlational methods if such analysis is consistent with the way in

which che data is employed for the question under study. Although the same
basic problem mentioned above can, of course, occur, the correlational

method is viewed as more appropriate because; a) The correlation is computed
over an array of subjects or observation time segments and b) The correlation
reflects the level of agreement on the total obtaired score and it does not

imply any agreement on specific events.

Whenever using the appropriate method of calculating observer agreement
number of agreements

number of agreements + disagreements

should be particularly cognizant of the base rate problem. That is, the

percent, (i.e: ) the investipgator
obtained percent, agreement figure should be compared with the amount of
agreement that could be obtained by chance. An example will clarify this
point. Suppose two coders are coding on a binary behavior coding system
(e.g., appropriate vs. ineppropriate behavior). For the sake of illustra-
tion, let us suppose that observers have to characterize the subject's
behavior as either appropriate or inappropriate every five seconds. Now,
let us suppose, as is usually the case, that most of the subjJect's behavior

is appropriate. If the subject's behavior were appropriate 90% of the time,
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twe observers cod?-_ randealy at these base rates (i.e., .90-.10) will obtain
827 agreement by chance alone. Chance agreement is computed by squaring the
basc rate of each code category and summing these values.3 In this simple
case, the mathematics would be as fnllows: .902 + .102 = ,82. The same pro-
cedure may, of course, be used with multi-crde systems.

The above .90-.10 split problem wmay be reconceptualized as one in which
the occurrence or nonoccurrence of inappropriate behavior 18 coded every five
seconds. If, {or purposes of computing cbserver agreement, we lock at only
those bl.cks in which at least one of two observers coded the -ccurrence
of inappropriate behavior, the chance levei agreement is drastically reduced.
The probability that two observers would .ode ocrcurrence in the same block by
chance 1is only .102 or one perceni. It would n be theoretically inapyro-
priate to count agreement on nonoccurrenc but, in the present example and
in most cases, this procedure ie associated with relatively high levels of
chance agreement.

Whenever percent agreement data 1s reported, the base rate chance agree-

ment should also be report.. and th. differencz noted. Statisticai tests of
that difference can, of course, be cumputed. As loug as che base rate data
is reported, tne percent agreement figure would aluays seem to be appropriate.
For obvious reasons, however, it becomeslless satisfactory as the chance agree-
ment figure approaches 1.0.

The othevr common -ethod of computing agreement data is b, means of a corre-

lation between two sets of observations. Tie values may be scores from a group

of subjects or scores from n observation segments on one subject. This method

is particularly useful when one is faced with the high chance agreement problem
or wiere the requirement of simple similarity in ordering subjects orn the depen-

dent varidble is sufficlent for the research. As we shall illustrate, the
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correlation is 2lso particularly useful in cases where one has a limited
sample of observer agreement data relative to the total amount of observation
data. 1In general, correlations have been used with data scores based on

relatively large time samples. In other words, they
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tend to be used for summary scores on individuals over periods of 10 minutes
to 24 hours. There is no reason why correlation methodology coild not be
applied to data from smaller time segments (e.g., 5 seconds), but this has
rarely been done. So, studies using correlation methods have generally been
those in which one cannot be sure that the same behaviors are being jointly
observed at the same time. In using correlation methods for estimating
agreement, one should be aware of two phenomena. First, it is possible to
obtain high coefficients of correlation when one observer consistently
overestimates behavioral rates relative to the other observer. This dif-
ference can be rather large, but if it is consistently in one direction,

the correlation can be quite highl For some purposes this problem would .e
of little consequence but for other purposes it could be of considerai i
importance. The data can be examined visually, or in other more systematic
ways, to see to what extent this is the case. This problem can be virtu:
eliminated if one uses many observers and arranges for all of them to cali-
brate each other for agreement data. Under these circumstances, one will
obtain a collection of regular cbserver figures and a list of mixed cali-
brator rigures for correlation. This procedure should generally correct for
systematic individual differences and make a consistent pattern as outlined
above extremely urlikely. The second prob.em to be cognizant of in using
correlations is tnhat higher values bocome more possivle as the range on

the dependent variable becomes greater. This fact may lead to high indexes
of agreement when observers are really quite discr pant with respect to

the number of a given behavior they are observing. An illustration may
clarify this point. Let us suppose we are observing rates of crying and

whining behavior in preschool children over a five-hour period. Some
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particularly "good" childrcn may display these behaviors very little and,
given a true occurrence score of T, two observers may obtain scores of 5
and 10 on this behavior class. This would be only 50% agreement. Other
children display these behaviors with moderate to very hign -vquency. For
a child with high frequency, we may find our two observers giving us scores
of 75 and 125 respectively. This would be equivalent to 60% agreement and,
of course, represents a raw discrepancy of 50 occurrences. Yeit, if these
examples were repeated throughout the distribution of scores nna if there
were little overlap, a high correlation would be obtained. This would be
even more true, of course, if one observer consistently over¢ ‘.imated the
rates observed by the other. Yet, even this possibility doe~ not necessarily
Jeopardize the utility of the method. It must merely be recognized, examined
and its implication for the question under study evaluated. 7inrn our own
research we want to catalogue the deviancy rates of normal chilaren, compere
them with deviant children, and observe changes in deviancy ruves as a
result of behavior modification training with parents. For these purposes,
general agreement on levels of deviant responding is quite good enough.
In our research on the normal child, we have had U7 families of the

total T7 families observed for the regular five-day period by an assigned

! observer. On one of these days an additional observer was sent to the family
for the purpose of checking observer agreement. The correlation betveen the
deviant behavior scores of the two observers was .80. But, in a purel
statistical sense, this figure is an underestimate of what the agreement

correlation would be for the full five days of observation. Since we are

using a statistic based on five times as nuch deta, e want to know the expected
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observer agreement correlation for this extendcd period. Adding time to an
observation period is analogous to adding items to a test. The problem we are
faced with here is very similar to that dealt with by traditional test theorists
wvho have sought, for gxample, to estimate the reliability of an entire

test based on the reliébility of some portion of the test. In our case,

we want to know the expected correlation for the statistic based on five

days when we have the correlation based on one day. The well-known
Spearman-Brown formula (Guilford, 1954) may be applied to this end (as in

4
Patterson, Cobb, & Ray, 1972; Patterson & Reid, 1970; Reid, 1967).

Ton = ot
1+ (n-1)r,,
where iy = reliability of the test of unit length
n = length of total test.

With the Spearman-Brown correction, the expected observer agreement corre-
lation for the deviant behavior score is .95. This sare procedure has also
been applied to other statistics of particular interest in this research
including: a) the proportion of the parent's generally "negative" responses
(correct agreement = .97), b) the proportion of the parent's generally
positive responses (corrected agreement = .98), g) the median agreement
coefficient of the 29 behavior codes observed for five or more children
(corrected agreement = .91), g) the mediun corrected agreement of the 11
out of 15 deviant behavior codes used (r = .91), e) the number of parental
commands given (corrected agreement = .99), and f) the compliance ratio
(i.e., compliances/compliances plus noncompliances) of the child (corrzcted
agreement = .92). As our research is completed, we will be presenting
observer egreement data using different statistics, computed in different

ways, and evaluated by different criteria.
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The primary point of this section is to indicate that there are many
ways of calculating observer agreement data and there is no one "right way
to do it." The methods differ on three basic dimensions : a) ‘he nature
and preadth of the dependent variable unit, E) the time span covered, and
¢) the method of computing the index. Each investigator must make his own
decisions on each of tgese three points in line with the purposes of his
investigation. But, the investigator should be guided by one central

prescription~-the agreement data should be computed on the score used as the

dependent variable. It makes no sense to report overall average agreement

data (except perhaps as a bow to tradition) when the dependent variable
is "deviant behavior rate." In addition, it makes little sense to make
the agreement criteria relative to time span more stringent than necessary.
If the dependent variable is overall rate of deviant behavior for 5 five-
day period, then this is the statistic for which agreement should be com-
puted. It is not necessary for this limited purpose that both observers
see the same deviant behavior in the same brief time block.

Before closing this section on the computation of chserver agreement,
we should address the somewhat unanswerable question of the minimum criteria
for the acceptability of observer agreement data. In other words, how much
agreement is sufficient for moving on to consider the results of a particular
study. When using observer agreement percent, it would seem reasonable, at
the very minimum, to show that the agreement percent is greater than that
which could be expect-d by chance alone. When dealing with correlation data,
one should at least skow the obtained correlation to be statistically signi-
ficant. These criteria are, of course, extremely minimal and certainly far

below those criteria commonly used in traditional testing and measurement
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to establish reliability (e.g., seo Guilford, 1954). Yet, these ariteria
do provide a reasonable lowest level standard and there are some very ,ood
reasons why we should not be overly conservative on this point. In tne
first place, very complex codes, which may provide us with some of our
most interesting findings, are very difficult to use with complete accuracy.
On the basis of our experience, and that of G. R. fatterson (personal communi-
cation), we see an overall agreement percent of 80% to 85% as traditionally
computed as a realistic upper limit for the kind of complex code we are
using.

Furthermore, to the exten: that less than pertect agreement represents
only unsystematic error in the dependent variable, it cannot be considered

a confounding variable accounting for positive results. Any positive finding

which emerges in spite of a good deal of '"noise" or error variance is probably

a relatively strong effect.

Low observer agreement does, however, have very important implications
for negative results. This gets us back to the fundamental principle that
one can never prove the null hypothesis. The more error in the measurement
instrument, the greater the chance for failing to discover important pheno-
mena. Thus, just as with traditional test 1eliability, the lower the ob-
server accuracy, the less confidence one can have in any negative findings
from the research.

Observer Agreement and Accuracy II:
Generalizability of Observer Agreement Data

All of the preceding discussion on the calculation of obsrrver agree-

ment data relies on the assumption that the obtained estimates of agree-

ment are generalizable to the remainder of the observers' data collection.
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In most naturalistic behavioral rescarch, however, this as umption cannot

£0 unchallenged and this bring. us to our next, and lirgely ‘uble.
methodological problem. To illustrate this pro ‘em, let u» take the not
untypical case of an investigator who trains his observers on a behavioral
code until they meet the criterion of two consecutive observation sessions
at 80% agreement or better. After completing this training, the investi-
gator embarks on his research with no further assessment of ob- ervep agree-
ment. There are three basic problems with this methodology which make the
generalizability of this agreement data extremely questionable. These
problems are a) the nonrandomness of the selected data points, b) the
unrepresentativeness of the selected data points in terms of the time of the
assessment, and c) the potential for the cbserver's reactivity to heing
checked or watched. The first two problems may be rather easily solved in
all naturalistic research, but the third problem represents quite a challenge
to some forms of naturalistic observation. Let us explore these problems in
more detail. The nonrandomness of selecting the last two "successful
observation sessions in a series for establishing a true estimate of
agreement should be very obvious. It is not unlikely that, had the investi-
gator obtained several additional agreement sessions, he would find the
average agreement figure to be lower than 80%. It is quite possible that
our observers had, by chance, two consecutive "good days" which are highly
unrepresentative of the days to come. One can almost visualize our hypo-
thetical investigator, after the first day of highly accurate observation,
saying to his observers, "That was really a good one; all we need is one

more good session and we can begin the study." But, now we are getting

into problems two and three.
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The second problem of unreprecentativeness in terms of time res o.e-

viously been discussed by Campbell and stanley (1966) and labeled in trument

decay. That is, estimatr-. of observer accuracy obtained one week may not be
. representative of obser or accuracy the next weeck. The longer the research

case of human observers, the decay may result from processes of forgetting,

new learning, fatigue, etc. Thus, becausc of instrument decay, our investi-

gator's estimate of 80% agreement is prohabiy an exaggeration of the rrue
agreement during the study itself. The problem of instrumrnt decay is also
often compounded by the fact that during observer traininy, there is usually

LA a great deal of intense and concéntrated work with the code, coupled with
extensive training and feedback concerning observer accuracy. This i.ten-
sity of experience and feedback is usually nct maintained throughout the
course of the research, and, as a result, the two time periods are charac-
terized by very different sets of experiences for the observers. The third
problem of generalizability of this agreement data involves the simple fact
that people often do a better, or at least a different, job when they are
aware of being watched as opposed to when they are not. Campbell and

Stanley (1966) have labeled this problem reactive effects of testing. It

e lasts, the greater is the potential problem of instrument decay. Inr the
is likely that, when observers are being "tested" for accuracy, they will
have heightened motivation for accuracy and heightened vigilance for criti-

‘ cal behaviors or for the coding peculiarities of their calibrator. This

‘ point has been brought home dramatically to us on more than one occasion
by the tears of an observer after earning a particularly low agreement
rating. Thus, because of the reactivity problem, estimates of observer

agreement obtaineéd with the awareness of the observer are likely to over-
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estimate the true agreemcnt level which would be obtained if the observer
were not aware of such calibration.

Fortunately, all of the preceding logical arguments have been investi-
gated in some recent research largely contributed by John Reid of the Oregon
Research Institute. In his first published study on this problem, Reid
(1970) designed a study which, from the observer's point of view, was almost
identical to the hypothetical example given earl. r. In this stuay, ob-
servers were trained for a maximum of eight days on complex behavioral coding
of videotape material in a laboratory setting. They were trained ur il they
obtained 70% agreement on two consecutive days for 15 minutes of observation
per day. 1n each training session, feedback was given to the observer:,
concerning their accuracy, but in the immediately following assessment ses-
sion no such feedback was given. After training was completed, the observers
were led to believe that they would be the only ones seeing the new tapes
because criterion protocols had not been previously constructed and
the tapes would have to be erased immediately after coding so that they
might be reused. Observers were urged, therefore, to be very careful in
their subsequent coding. On each of four consecutive days after reaching
criterion, the observers were asked t> complete 30 minutes of observation
on similar stimulus materials. The first 5 minutes of each session served
as a practice period in which the experimenter gave feedback to the ob-
server when necessary. Although the observers were not aware of it,
criterion protocols had been prepared on these videotape materials, thus
providing a covert assessment of observer sccuracy. Throughout the study,
observer accuracy was computed by comparing the data entry with the stan-
dard protocol. Both errors of commission and omission were counted. This

is the type of overall and generally stringent accuracy criteria which we
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have earlier recommended againnt for most vesearch purposes. soany event,
all observers reached the 70% agreement criterion at or befors ;ht davs
of training and the average agreement durirg the two criterion days was
75.50%. The average agrecement during the following four days, however, was
only 51.25%, representing a drop of nearly 25 percentage points. Now it is
obvious that, in this Eirst study, all three confourding problems were
present--a) unrepresentativeness of the criterion days, b) instrument docay
due to passage of time, etc., and c) reactivity to being tested. Thi- is
the procedure, however, which is representative of many investigaticn in
the field. Reid's study certainly demonstrates the potentially powerful
impact of these confounding influences. Because of the rclatively short
time span involved in this study, it is likely that most of this effect

is attributable to the reactivity problem.

A more recent study by Taplin and Reid (in preparation) sheds greater
light on the contribution of each of these confounding influences. Al-
though some of the details of this latter ~tudy differed from the earlier
investigation, the basic procedurecs and concepts involved were the samc.
After training to criterion of 70% agreement, the observers were assigned
to one of three groups: a) No-check group--the procedures in this group
essentially replicated those of the former study such that the observers
were unaware of agreement assessment beyond the criterion period. b)
Spot-check group--in this group, observers were told that their accuracy
would be checked from time to time during the experimental phase, but that
they would be aware of when these checks would be made. This group controls
for the problem of unrepresentativeness of criterion day performance as
well as instrument decay, but does not control for reactivity to testing.

¢) Random-check group--in this group, the observers were told that their
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accuracy would be checked randomly in 20% of the sessions but that they
would not be aware of when these checks occurred. This procedure not only
controls for the first two problems, but also controls for the reactivity
problem by making it constant. In other words, it is likely that the know-
ladge of a "potential" assessment of accuracy will increase the olcerver's
motivation and vigilance. Yet, this is not a confounding influence since
any random assessment of accuracy in the series will not be unrepresenta-
tive of the other points in the series. Thus, whenever practically
possible, this strategy of random assessment without observer aw.rene .. or
assessment on every observation occasion is most consistent with ripcorous
research requirements. The results of the Taplin and Reid (in preparation)
study are presented in Figure 1 and are of particular interest nc:e for

the way in which they illustrate the operation of the three confounding

problems. The discrepancy between percent agreement on the criterion days
and on the days of data collection is obvious and significant for all groups.
Thus, the use of this kind of previously collected criterion d.:ita for
generalization to subsequent data collcction appears highly in..propriate,
regardless of the method of data collection or the rationale p:ovided
observers during the data collection period. 1In all groups, the confounds
of unrepresentativeness of criterion day data and instrument decay from

the criterion days are obvious. Now, the observer accuracy data produced

on the spot check days are not unrepresentative, in the sense thi4t these
days were presumably not chosen initially as particularly ''good" ones, as

were the criterion days. In addition, this procedure controls for the
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problems of instrumcnt decay due to passage of time since the (hech: .o
randomly throughout the period of data collection. It is clear that -
"spot check" accuracy assessment produced less overestimation of true iceur-
acy than did the criterion day estimatec. The data in this "spot chech®
group is very clear, however, in illustrating the problem of ob-.crver regc-
tivity. The agreement percents in the two spot check periods are clearly
overestimates of agreement percents obtained under covert assencront. 1h
the "spot check" method represents a decided improvement over the criterion
score method, but it is an imperfect solution.

In some naturalistic settings, the "rpot check method may have to
remain the optimal solution for rea.ons of cost a1 the potential for the
reactive effects inherent in uwing multiple ol .c.vers continuousiy (e.p.,
in observations in homes or other cenfined quarter ). Ac previou ly .tated,
the methods of total accuracy assessment (e.p., a. u od by Wahler, 147, and
Browning & Stover, 1971) or rancom Accuracy ai* cSshient without .aw ire e
(as in Taplin & Reid, in preparition) arc nlways prefepable when po.citle.
These methods are, of course, particularly simple to apply with videc or
audio tape materials or in natural settings whe:e two or more observer
are, for whatever reason, employed simultaneously and continuously. {n
classrooms, for example, it is often the case that two or more olrervers
record the behaviors of two or more children. Under these circumstances,
the investigator can arrange the observers' reccrding schedules ..o that their
observation of subjects overiap at random times. In this way, two observers
can record the behavior of the same subject at the same time without either
having knowledge of the ongoing calibration for agreement which is occurring

at that specific time. This procedure would replicate the "random check
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group™ of Taplin and Reid (in preparation) in a field setting. It would
probably be difficult, if not impossible, to keep the fact of random cali-
bration a secret from the observers for any extended period, but, as stated
earlier, this is no real problem, beccause the randomly collected data with-
out specific awareness is representative of accuracy at other times. The
Taplin and Reid (in preparation) data would suggest that the motivational
effects of informing observers of the random checks slightly increases the
level and stability of their accuracy scores. (Compare the three groups'
accuracy level and stability in the data collection period in Fipure 1.)

In more recent research, Reid and his colleagues have directcd tneir
efforts to finding ways of eliminatiny the instrument decay or "observer
drift" observed in all previous studies rejardless of the method of roni-
toring. In several long-term research projects, including our own (e.g.,
Johnson, Wahl, Martin & Johausson, 1972), the one directed by G. »r.
Patterson (e.g., Patterson, Cobb, & Ray, 1972) and the one reported by
Browning and Stover (1971), continuous tra:ning, discussion of the coding
system, and accuracy feedback are provided for the observe:s. It is possible

4 that this kind of training and feedback could eliminate, or at least atten-
uate, observers' accuracy drift as well as the problem of the unrepresenta-
tiveness of "spot check" accuracy assessments. To test this hypothesis,
DeMaster and Reid (in preparation) designed a study in which U ree¢ levels
of feedback and training during data collection were compared :n a sample of
28 observers. The observers were divided into l4 pairs and all subsequert
procedures were carried out in the context of these fixed pairs. The three
experimental groups were as follows: Group I--Total Feedback--In this group
observers a) discussed their observation performance together while reviewing
their coding of the previous day's video tape, b) discussed their previous
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day's observation with the experim - nter in terms of their agreemcnt witn the
criterion coded protocol, and <) recoived a daily report of the ir acouracy
with respect to the criterion protocol. Group II--lair Aprecuent Pee liack--
In this group, observers were piven tie opportuaity to discus: their perform-
ance as in a above and E)were given a daily report on the extent te which
each observer's cocuing protocol agreed with the protocol of the cther ob-
server. Subjects in this group were deprived of a discussion or report of
‘heir level of agreement wiin the critzrion protocols. Group ill--Ne
Feedback--Subjects in this group were deprived of the kind:. of te-odback

given in the previous tve conditions and were instructed net te discus.

their work among themsclves to eliminate ¢ possible "bias of the aata."

This group was similar in cona >t to the random-check group in the Taplin

and Reid (in preparation) study in that they were told, as were: ali other
subjects, that their accuracy would 'e checked at : andom interval: in the
data cullection period. The sependent variables wese a) the agreemen' scores
between pairs of ubservers and b) the "accuracy" scores reflected by the
percent agreement with the criterion protoco’s. Thc results showed that the
intra-pair observer agreewent scorec werc significantly hisher than were
scores reflecting agreement «with the criterion., These rislts tend to
corroborate the hypothesis forwarded by Bacer, Wolf, and Risley (19€8) and
Bijou, Peterson and Ault (1968) that high intra-pair apreement o « . not
necessarily reflect proper use of the coding ~tem. We shall call tnis
problem "consensual observer drift." It is very important to rote, nowever,
that the design of this study which placea observers in tixec ind unchanging
pairs would terd to maximize this effect. 1In the field sturiies referred to
above, observers typically meet in larger groups for trainine and feedback

and observers rotate in calibrating each other's observaiions. ’ader these
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circumstances, the effects of consensual drift would logically be expectled
to be less poten.. Indeed, further data from the DeMaster and Reid (in
preparation) study lends support to this argument. On those video-tape
materials where more than one pair of observers had coded the sequency

the investigators compared the fixed pair agreement with the agreement
between observers in o&her pairs. In all cases, the fixed pair agreed more
with one another than they did with the observers in the other pairs. Thus,
this idiosyncratic drift of fixed pairs may be greater than drift exper-
ienced under currentiy employed field research procedures. Yet, a recent
study by Romanczyk, Kent, Diament, and O'Leary (1971) showed that during
overt agreement assessment obseévers would change their coding behavior

to more closely approximate the differential coding styles of their cali-
brators. Thus, it is possible for observers to produce one kind of consen-
sual drift with some calibrators and an opposite consensual drift with others
to yield artifically high observer agreement data.

The manipulations in the Romanczyk et al. (197!) study were quite
powerful , however, and one can question the generalizability of these
artificially induced conditions to real field studies. Nevertheless, this
study does demonstrate the potential for powerful and differential consensual
dreift. In spite of these considerations. one must realize that it is im-
possible in an ongoing field observation to have a "pure" criterion protocol,
since one :annot arbitrarily designate one observer's protoccl as the "true"
criterion and the other as the imperfect approxims.e. But, one can atten-
uate this problem considerably by having frequent training sessions with
observers on pre-coded video-tape material or on pre-coded behavioral

scripts which may be acted out live by paid subjects. The importance of
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this recommendation is underlined Ly DeMaster and Reid's (in . cpearetion)
second important finding. Analysis of the data indicated a .i nificant main

effect for feedback conditions, with the total feedback group doing best,
followed by the intra-pair feedback group and the no feedback group,
respectively.

I't may be of interest to review briefly hcw our own project stacks up
with regard to these considerations and to suggest ways in whicn it and
similar projects might be improved in this area. Initial obs-rver training
in our laboratory consists of the following program: a) readiny and study
of the observation manual, b) completion of programmed instruction materials
involving precoded interactions,-c) participation in daily intensive training

essions which include discussion or the system and coding of precoded

%)

scripts which are acted out live by paid but nonprofessional actors, d)

training with a more experienced cbcerver follcwed immediately by

[» 9

fiel
agreement checks. Currently, when an observer obtains five sessions with

an average overall percent agreement of 70% or better, she may begin regular
observation without constant monitoring. All observers continue to partici-
pate in continuous training and are subject to continuous checking with
feedback. This is accomplished in two ways. First, each observer is
subject to one spot-check calibration for each family she observes. This
calibration may come on any one of the rejular [ive days of observation.
Beth observers figure their percent agrcemsnt in the traditional way
immediately after the session and discuss their disagreements at thir time.
If they cannot resolve their disagreement sn a particular or idiosyncratic
problem, they call the observer crainer immediately who serves as sort of an

imperfect criterion coder. From time to time, idiosyncraiic problems arise

which cannot be resolved by the coding manual alone. Decisions on how to
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code thesz special cases are made by the group and the trainer and are
entered in a "decision log" which is periodically studied by all observers.
These special circumstances are unfortunate and provids an opportunity for
consensual drift, but are part of the reality with which we must deal. The
"decision log" helps attenuate the drift problem on these decisions, and most
of them tend to be idiésyncratic to one or two families. The second aspect
of continual training involves a minimum of one 90-minute training session
per week for all observers involving discussion ard live coding experience.
We have been negligent in our procedures in not retaining our precoded
scripts over time and recoding these from month to month and year to year.

On the basis of our review of Reid's excellent work, we have now begun to
correct this error by retaining these scripts and subjecting them to recoding
periodically to check the problem of "consensual observer drift." As will

be obvious, we use the imperfect method of "spot check" calibration for
observer agreement, but Reid's cdata is encouraging in that it indicates that
the kind of intensive and continual training outlined here may attenuate the
problems associated with this method. Furthermore, our observers are con-
vinced that calibration scores obtained on a single day of observation are
probably lower than would be obtained over two or more days of observation.
The reason for this belief is that the calibrator would logically have more
difficulty in adapting to each new home environment and identifying the
subjects of observation on the first day in the home than on subsequent
days. Unfortunately, we have no hard data to prove this hypothesis, but we
have begun to do more than one day of calibration on families in order to
test it.

The problem of consensual drift is also attenuated in this project by

2§
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the practice of having each obscrver calibrate all other observers. we
recently began to employ only one calibrator for reasons of convenience and
cost, but this review bas persuaded us to return, at least partially, to
multiple calibration among all observers.

As stated earlier, the problems associated with reactivity to testing
for observer agreement could largely be sclved by procedures which involved
coding of audio or video tapes. This is true because one could arrange
calibration on a random basis without chserver awareness. Because proce-
dures of this kind could also solve or attenuate problems of observer bias
and subject reactivity, we are beginning to consider procedures of this type
more seriously for future research and are now involved in pilot work on
the feasibility of these methods. Short of this, we must be content with the
"spot check" method as outlined and attempt to attenuate the problems asso-
ciated with this method by use of extensive training and feedback as
suggested by DeMaster and Reid (in preparation).

Reliability of Naturalistic Behavioral Data

One must look long and hard through the behavior modification literature
to find even an example of reliability data on naturalistic behavior
rate scores. In classical test theory, the concept of reliability involves
the consistency with which a test measures a given attribute or yields a
consistent score on a given dimension. Theoretically, a test of intelli-
gence, for example, is reliable if it consistently yields highly similar
scores for the same individual relative to other individuals in the sample.
There are several approaches to measuring reliability including split-half
measures , equivalent forms, test-retest methods, etc. Each methoda nas a

somewhat different meaning, but the basic objective of each is an estimate
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of the consistency of measurement. It is difficult to tell whether :enavior-
ists have simply neglected, or deliberately rejected, the reliability re-
quirement for their own research. The concept comes out of classical test
theory and is obviously allied to trait concepts of personality. Behavior-
ists may feel that the concept is irrelevant to their purfoses. After all,
we know that there is often very little proven consistency in human behavior
over time and stimulus situations (e.g., see Mischel, i968), 50 why should
we require a consistency in our measurement instruments that is not present
in real life? EBehaviorists may feel that reliability is an ou*moded con-
cept and belongs exclusively to the era of trait psychology. f this is,

in fact, the reason for the negle'ct of the reliability issue ii behavioral
research, it represents a serious conceptual error and a clear misapplication
of the meaning of the data on the lack of behavioral consistency so elo-
quently summarized by Mischel (1968). It is true, of course, that behav-
iorists employ more restricted definitions of the topography of the relecvant
response dimensions (e.g., hitting vs. aggression) and that they often in-
clude more restrictive stimulus events in defining these dimensions (e.g.,
child noncompliance to mother's commands vs. child negativism). Yet, the
fact remains that we are still dealing with scores that reflect behavioral
dimensions. If the word "trait" offends, then another label will do as

well. Furthermore, the scores are obtained fo~ the same purposes that trait
scores are obtained--to correlate with some other variable. Generally,
behavior modifiers "correlate" these scores with the presence or absence

of some treatment procedure but certainly our data is not limited to this one
objective. In our own research, for example, we are currently comparing
children's deviant behavior rates in their homes with their deviancy in the

school classroom (Walker, Johnson, & Hops, 1972) and comparing the deviancy
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rates of normal childeen with those obrerved in referred or "deviant"
children (Lobitz & Johnzon, 1972). The most elementary knowledye of the
concept of reliability tells us that some minimal level of behavior :core
reliability is necessary before we can ever hope to obtain any significent
relationship between our behavioral score and any external variable. Thus,
the requirement of score reliability is just as important in research
employing behavioral assessment as it is in more traditional forms of p3y-~
chological assessment, but with only a few evceptions (e.g., Cobb, 14(9;
Harris, 1969; Olson, 1930-31; Pattcrson, Cobb, & Ray, 197?2) behavioriita
have ignored this important issue.

As a consequence of the reaéoning presented above, we have been par-
ticularly cognizant of the reliability of the scores used in our rescarch.
We were quite encouraged to find, for example, that the odd-even-3plit-r1alf
reliability of our "total deviant behavior score" in a sample of 33 'normal'
children was .72. This reliability was ccmputed by correlating the total
deviant behavior score obtained on the first, third, and first half of the
fifth day with the same score obtained from the remainder of the period.
After applying the Spearman-Brown correction formula, we found that the
reliability of this score for the entire five-day opservation period was .83.
This relatively high level of reliability indicate that this score should,
at least in a statistical sense, be quite sensitive to manipulation or to
true relationships with other external variables (e.g., social class, or
educational level of the parents). Other behavioral scores which are im-
portant to our research include: a) the proportion of generally negative
responses of the parents (corrected reliability = 90), b) the proportion

of generally positive responses of parents (corrected reliagbility = .87),
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c) the median reliability of the 35 individual codes (r = .69), d) the
corrected median reliability of the deviant codes = .66, 3) the number of
parental commands during the observation (corrected reliability = .85), and
f) the compliance ratio (i.e., compliances/compliances + noncompliance) of
the child (corrected reliability = .49). The reliability of the compliance
ratio is not as high aé’we might have wished, but it may still be high enough
to be sensitive enough for powerful manipulations. We have heen less for-
tunate in obtaining good reliability scores on some other statistics import-
ant to our research efforts. For example, the compliance ratios to specific
agents (i.e., to mothers or fathers) have yielded rather low reliabilities.
The reasons for this are two-fold: First, ratio scores are always less re-
liable.than are their componant raw scores, because they combine the error
variance of both components. Second, and of more general importance,

these scores are based on relatively few occurrences. On the average, for
example, fathers give only 36 commands over the five-day period. ‘hese
occurrences must then be divided for the compliances and noncompliances and
further split in half for the odd-even reliability estimate. By the time
this erosion :tukes place, there are few data points on which to base re-
liability estimates. This problem is even more profound when we use one day

of compliance ratio data to compute observer agreement on this statistic,

since, on the average, fathers give only 7.2 commands per day. Thus, when
we are dealing with behavioral events of fairly low base rate, opserver
agreement correlations and reliability coefficients may often not be
"fairly" computed because there is simply not enough data. In classical
test theory terminology, there may often not be enough "items'" on the be-

havioral test to permit an accurate estimation of the reliability of the
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score. What should we do with cases of this kind? A methodciogical purist
might argue th;t we should throw out this datz and use only scores with
proven high reliability and observer agreement. We would arg. - that this
course would be a particularly unfortunate solution for several reasons.
First, low base rate behaviors are often those of special importance in
clinical work. Second; if low reliability reflects nothing more than
random, unsystematic error in the measurement instrument, it cannot jecpar-
dize or provide a confounding influence on positive results (i.e., it cannot
contribute to the commission of Type I errors). But, either low reliability
or low observer agreement does have profound implications for the meaning

of negative results (i.e., the cémmission of Type II errors). Fortunately,
the effects of many behavior modification procedures are so dramatic that
they will emerge significant in spite of relatively low reliability or
observer accuracy.

In one of the other few examples of reliability data in tbe behavior
modification literature, Cobb (1963) found that the average odd-even re-
liability of relevant® behavioral ccdes used in the school setting was only
.72. Yet, Cobb (1969) found that the rates of certain coded behaviors
showed strong relationships to achievement in arithuetic. Thus, relatively
low reliability or observer agreement jeopardizes very little the meaning
of positive results, but leaves negative results with little meaning.

There is, however, one very critical qualifying point to this argument. It
is that the error expressed in low reliability or observer accuracy must

be random, unsystematic, and unbiased. With this consideration in mind, we
now move to what are perhaps the most important methodological issues in
naturalistic research--observer bias and observee reactivity to the obser-

vation process.
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The Problem of Observer Bias in Naturalistic Observation

Shortly after the turn of the century, 0. Pfungst became intripued
with a mysteriously clever horse named Hans. By tapping his foot, "Clever
Hans" was able to add, subtract, multiply and divide and to spell, read,
and solve problems of musical harmony (Pfungst, 1911). Hans' .wner, a
Mr. von Osten, was a German mathematics teacher who, unlike the vaudeville
trainers of show animals, did not profit from the horse's peculiar talents.
He insisted that he did not cue the animal and, as proof, he permitted
others to question Hans without his being present. Pfungst remairned in-
credulous and began a program of systematic study to unravel tie nystevy
of Hans' talents.

Pfungst soon discovered that, if the horse could not see the questioner,
Hans could not even answer the simplest of questions. Neither wouid lians
respond if the questioner himself did not know the answer. Pfungst next
observed that a forward inclination of the questioner's head was sufficient
to start the horse tapping, and raising the head was surficient to terminate
the tapping. This was true even for very slight motions of the head, as
well as the lowering and raising of the eyebrows and the dilation and con-
traction of the questioner's nostrils.

Pfungst reasoned and demonstrated that Hans' cuestioners, even the
skeptical ones, expected the horse to give correc* -esponses. Unwittingly,
their expectations were reflected in their head movements and glances to
and from the horse's hooves. When the correct number of hoof taps was
reached, the questioners almost always looked up, thereby signaling Hans
to stop (Rosenthal, 1966).

Some fifty years later, Robert Rosenthal began to investigate the

importance of the expectations of experimenters in psychological research.
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In his now classical article, Rosenthal (1963) presented evi-

dence suggesting that the experimenter's knowledge of the hypothesis could
serve as an unintended source of variance in experimental results. In a
prototypical study, Rosenthal and Fode (1963) had naive rats randomly
assigned to two groups of undergraduate experimenters in a maze-learning
task. One group of experimenters was told that they were working with maze-
bright animals and the other group was told that their rats were maze-dull.
The group of experimenters which was led to believe that their rats were
maze-bright reported faster learning times for their subjects than the
group which was told their animals were maze-dull. An extension of this
finding to the classroom was offered by Rosenthal and Jacobson (1966).
Teachers were led to believe that certain, randomly selected students in
their classrooms were "late bloomers' with unrealivzed acalemic potential.
Pre- and post-testing in the fall and spring suggested that children in tne
experimental group (late bloomers) had a greater increase in IQ than did
the controls.

The purpose of this gection Will be to examine the problem of experi-
menter-observer bias with regard to naturalistic observational procedures.
The amount of literature which deals directly with observer bias in
naturalistic observation is sparse (Kass & 0'Leary, 1970; Skindrud, 1972;

Kent, 1972). However, Rosenthal has written an extensive review of experi-

menter bias in behavioral and social psychological research (Rosenthal, 1966).

In spite of failures to replicate many of Rosenthal's findings (Barber &
Silver, 1968; Clairborn, 1969) and extensive criticisms of Rosenthal's
methodology (Snow, 1969; Thorndike, 1969, parber & Silver, 1968), the massive

body of literature compiled and summarized by Rosenthal (1966) remains the
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best available resource for conceptualizing the phenomenon of observer bias
and for isolating possible sources of bias relevant to naturalistic obner-
vation. A brief review of this literature follows with a focus on inte-
grating implications from this literature with naturalistic observational
procedures. In addition, we will give consideration to the few experiments
which have directly investigated observer bias in naturalistic observation
and further consider some proposals for dxperiments yet to be conducted.
Finally, suggestions for minimizing observer bias will be outlined and data

»4 this problem from our laboratory will be presented.

Conceptualization of Cbserver Bias
Rosenthal (1966) has defined experimenter bias "as the extent to which
experimenter effect or error 1s asymmetrically distributed about the

' Observer errors or effects are generally

'correct' or 'true' value.'
assumed to be randomly distributed around a "true'" or "criterion" value.

Observer bias, on the other hand, tends to be unidirectional and thereby

confounding.

Sources of Observer Bias

An important distinction should be drawn between observer error and
observer effect on subjects. Invalid results may be corntributed solely by
systematic or '"biased" errors in recording by observers. Or, invalid find-
ings may be realized as a result of the effect that the observer has on his
subjects (Rosenthal, 1966). First we will consider recording error as a
source of observer bias.

Kennedy and Uphoff (1939) illustrate the problem of recording errors in
an experiment in extrasensory perception. The observers' task was simply to

record the investigator's guesses as to the kind of s ol being '"'trans-
g g g
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mitted" by the observer. Since the investigators guesses for ‘e ohservers
had been programmed, it was possible to count the number of re-ording errors.
In all, 126 recording errors out of 11,125 guesses were accumulated among
28 observers. The analysis of errors revealed that believers in telepathy
made 71.5 percent more errors increasing telepathy scores than did non-
believers. Disbelievers made 100 prrcent more errors decrcasing the
telepathy scores than did their counterparts. Sheffield and Kaufman (1952}
found similar biases in recording errors among believers and nonbelievers
in psychokinesis on tallying the results of the fall of dice. Computational
errors in summing recorded rates have also been documented by Rosenthal in
an experiment on the percepticn of people (Rosenthal, Friesdman, Johnson,
Fode, Schill, White, & Vikan-Kline, 196u).

It is doubtful that these recording and computational errors wer«< in-
tentional. lowever, as Rosenthal (1966, p. 31-32) notes, data fabrication
or intentional cheating is not absent in psychological research, especially
where undergraduate student experimenters are employed as data collectors.
Rosenthal points out that these students "have usually not identified to a
great extent with the scientific values of their instructors." Students
may fear that a poor grade will be the result of an accurately observed
and recorded event which is incompatible with the expected eve~nt. Of two
experiments by Rosenthal which were designed to examine i-tenticnal erring
by students in a laboratory course in animal learning, one revealed a clear
instance of data fabrication (Rosenthal & Lawson, 1964) and the other showed
no evidence of intentional erring but did show some deviations from the pre-
scribed procedure (Rosenthal & Fode, 1963). Another study employing studen%

experimenters by Azrin, Holz, Ulrich, and Goldiamond (1961) replicated
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Verplanck's (1955) verbal conditioning experiment. However, an informal
post-experimental check revealed that data had been fabricated by the student
experimenters. Later, the authors employed advanced graduate students as
experimenters and found that Verplunck's results were not replicated.

The implications for naturalistic observation are obvious. Observer
error, whether it be unintentional or intentionsal, incurred during recording
or during computation, must be guarded against by accuracy checks and by
carefully concealing the experimenter's hypotheses. Although observer
agreement checks do not rule out the possibility of bias among the ob-
servers whose data is compared, it at least arouses suspicion where agree-
ment figures are low and disagreements sre consistent. Idealiy, observers
should not be made rzsponsible for the tallying of their own data. Compu-
tations should be made by a nonobserver who is removed from knowledge of
the observations. Observers should be selected on the basis of their iden-
tification with scientific integrity and admoaitions against p..ssible
biasing effects should be repeated during the course cof the ex eriment.
Finally, observers should be encouraged to disclose to the experimenter
both che nature and sources of any information they receive that might be
relevant to the objectivity of their observations. A questionnaire, filled
out after observation sessions, can facilitate this disclosure.

The other source of observer bias, which Rosenthal discusses (Rosenthal,
1966), is the effect of the observer's expectancy on the subject. If an
observer has an hypothesis about & subject's behavior, he may be able to
communicate his expectations and thereby influence the behavinr.

Expectancy effects have previously been alluded to in Rosenthal's

study with animal laboratory experimenters (Rosenthal & Fode, 1953) and
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teachers in the classroom (Rosenthal) & Jacobson, 1666). Re=onthal's first
major study in exvectarsy effects i instructive in its simplicity. Vogen-
thal and Fode (1963) had 10 experincnters obtain ratings from 206 subiects
on the photo person-percertion task. All 10 experimenters received identi-
cal instructions except that five experimenters werc informed that their
cubjects would probabl. ..-erage a +% success rating on the ten neutral
pnotos while the other 7° e experimenters were led to expect 4 -5 failure
average. The results revealed that the group given the +5 expectation ob-
tained an average of +.40 vs. the -5 expectation group which yielded a
-.08 score. These differences were highly siguificant and subsequent repli-
cations have supportcd these findings (Fode, 1960; l'ode, 19€5).

The implications for nsturalistic observationa: proccdures of the ex-
pectancy effect on the subject's behavior, are most aiscomrorting. 11, a.
in the Rosenthal laboratory studies, observers in the natural sztrting can
communicate their oxpectancies to their subjects such that the cubject's
behavior falls 'n line with thcse expectations, a serious threat to interral
validity is posed. Assuming that immans are no less sensitive to subtle
cues than Mr. von OUsten's Clever Haas, it seems reasonable to infer that
observer expectancy effects are operative in the naturzl oetting. Consider
the not atypical case of an observer who records aelcnted deviant Pchaviors
of a chila in a classroum betore, duri .g, and after treatment. Seldom is
it not obvious to the observer when treatment begins and ends. Assuming +*hat
an obhserver might irnfer the expectations of the experimenter in such a
setting, how might he comminicace these evpectations to his subiects? One
way of influencing the targeted child is by nonverbal expressive cues.
Expressions of amusement by the observer during baseline might inflate

deviant behaviors. During intervention, expressions of disapproval or
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caution by the observer might reduce the subject's deviant rate. These
biasing effects may be systematic a~d confounding.

Although few studies have systematically assessed the effects of ob-
server bias in the natural setting, many field investigators have taken note
of the expectancy phenomenon, and have included procedures to minimize
its effect. One such technique is to mask changes in experirental conditions
{e.g., Thomas, Becker, & Armstrong, 1968). Another is to keep observers
unaware of assignment of subjects to various treatment or control conditions
(e.g., G'Conner, 1969). The addition of new observers in the last phase
of a study who are naive to previous manipulations is another approach (e.g.,
Bolstad & Johnson, 1972).

Three studies in the natural setting shed further light on expectancy
effects with naturalistic observational procedures. Rapp (1966) had eight
pairs of untrained observers describe a child in a nursery school for a
period of one minutc. One member of each observer pair was subtly informed
that the child under observation was feeling "under par" that day and the
other that the child was "above par." 1In fact, all eight children showed
no such behaviors. Secven of the eight pairs of observers evidenced signi-
ficant discrepancies between partners in their description of the rursery
children in the direction of their respective expectations. Both recording
errors and expectancy effects on the subjects' behavior may have contrib-
uted to this demonstration of observer bias.

A second study by Azrin et al. (1961) employed untrained undergraduate
observers who were asked to count opinion statements of adults when they
spoke to them. The observations of those who had been exposed to an
operant interpretationm of the verbal conditioning phenomenon under study

were the exact opposite of those given a psychodynamic interpretation.
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Again, both the expectancy effects of the observer on the subject and re-
cording errors may have accounted for the observer bias. Post experimental
inquiries by an accomplice student revealed that recording errors were the
main factor. The accomplice learned that 12 of the 19 undergraduates
qQuestioned irtentional:y fabricated their data to meet their expectations.

A third study by écott, Burton and Yarrow (1967) allows a comparison
between the simultaneous observaticns of hypothesis informed (Scott her-
self) and uninformed observers. The observers coded behavior into positive
and negative acts from an audio-tape recording of the targeted child and
his peers. The informed observer's data differed significantly from the
others' in the direction of the eﬁperimenters' hypothesis.

These three studies strongly suggest that data collected by relatively
untrained cbservers are influenced by observer expectations. Do these
findings generalize to the observations of professional observers who are
highly trained in the use of sophisticated multivariate behavior codes?

As indicated earlier, the amount cf available research which directly per-
tains to this question is limited an¢ somewhat equivocal.

Kass and C'Leary (1970) conducted the first systematic attempt to
manipulate observer expectations in a simulated field-experimental situation.
Three groups of female undergraduates observed ider tical videotaped record-
ings of two disruptive children in a simulated classroom. The observers
were trained in nine category codes of disruptive behavior. Group I was
then given the expectation that soft reprimands from t'e teacher would in-
crease the rate of disruptive behavior. Group II was told that soft repri-
mands would decrease disruptive behavior. And, Group III was given no ex-

pectation at all about the effects of soft reprimands. Rationales were
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given each group explaining the reasons for each specific expe tation. The

effects of these expectations were assessed by having the obscrvers watch

four days of baseline and five days of treatment data. The interaction

between the mean rate of disruptive behavior in the three conditions and

the two treatment conditions was significant at the .005 level, indicating

the presence of observér bias. Ronald Kent (1972) has

suggested that these reported effects of expectation bias were confounded

with observer drift in the accuracy of recording. When different groups of

raters, who are interreliable within groups, fail to frequently compute

agreement between groups, they may "drift" apart in their application of

the behavioral code. However, it should be noted that when this drift,
ﬂ'l comprised of recording errors, is alligned asymmetrically in the direction
of the expectation, then the drift is, by definition, observer bias.

Skindrud (1972) attempted to replicate the findings of Kass and O'Leary

(1870). Observers were divided into three groups, each group given a different
expectation about video-taped family intcractions. The first group was
given the expectation that when the father was absent there would be more
child deviant behaviors than when the facher was present. A second group
was given the opposite expectation. Appropriate rationales were provided
for each of these two groups. An additional control group was added with
no expectations provided regarding father-present or father-absent tapes.
All observers were checked at the end of training on the rates of deviant
behaviors they recorded and subsequently matched on this variable when
assigned to conditions. Throughout the study, observer agreement data was
collected randomly. During training, reliability was checked daily, and the
average observer agreement prior to the beginning of the manipulation was 6u%.

The results of the study gave no evidence for observer bias. There were no
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significant differences hetween groups and no significant interaction effects.
There was little drift in the accuracy with which the code wa used. Se-
quential reliabilities were computed for the increase, decrease, and control
groups with average observer accuracy of 56.5%, 57.6%, and 58.4%, respec-
tively. These accuracy figures were computed by comparisons with pre-
viously coded criteriorn protocols. The relatively small and c rzistent
declire in accuracy is consistent with the failure to find bi.. .
A similar unsuccessful attenpt to replicate Kass and O'Leary (1970)
was reported by Kent (1972). Kent cound that knowledge of predicied results
was not sufficient to produce an obscrver l.ias effect. However, when
the experimenter reacted positively to data uhich was consistent with the
given predictions and negatively Lo ncousiotent data, a significant ob-
\ server bias effect was obtained.
The available literature dealin; w:th observer bias in naturalistic
observation is both sparse and contradictory. Furthermore, the few studies

available have focused exclusively on only onc source of observer bias,

T

namely, recording errors or errors oi apprehension. Thus far, no one has
systematically investigated the efiects of the observer's expectancies on
the subjects' behavior. In the three studies reported above, all observa-
tions were made from video-taped rcordings. There were no opportunities
for the observers to communicate the'r : xpectancies to their subjects.
Yet, in most studies employing naturalistic observational procedures,
observers do have that opportunity.

An important study which needs to be conducted is one which examines
the observer's expectancy effects on the subject. First, it would be

interesting to determine if observers could nonvervally communicate their
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expectancies to subjects such that the subject's behavior changes in the
direction of the expectancy. The next step, of course, would be to repli-
cate this same design without specifically asking observers to attempt to
influence subjects, but merely to give them an expectation.

Perhaps the most important test of observer hias effects will be the
onc which combines recording errors and effects of observer expectancy on
subjects in the naturalistic setting. One can question the generalizability
of highly controlled laboratory studies to live observations and to research
projects in which the observers are morc invested in the outcome of the
research. The generalizability ¢! s udirs which employ only taped versions
of a subject's behavior is further 1limited by excluding the possible effects
of an observer's expectancy on his subjcct's belavior.

Another variable which seems crucial to observer bias in the natural-
istic setting is the observer's re.ponsiveness to admonitions to remain
scientific, objective, and ‘mpartial in the collection of data. Rosenthal
(1966) stresses the importance of the experimenter-observer's identification
with scicuce and objectivity. He cites evidence suggesting that graduate
students obtain less biased data than uiiergraduates and interprets this
difference as a function of identification with science. Perhaps observers
who are repeatedly reminded to be impartial might be less susceptible to the
influence of biasing information than observers not given these admonitions.

A dimension which seems important in considering observer bias is the
specificity of the code. In most of the Rosenthal literature, the dependent
variable is scaled between such global poles as success and failure. In-
tuitively, it seems logical that the more ambiguous the dependent measure,

the greater the possibility for bias. A multivariate coding system, with
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well-defined behavioral codes might be expected to restrict interpretive
bilas. This Ls an empirical question worthy of examination.

Another variahle which might greatly affect observer bias is observer
agreement. The greater the observer agreement, the less likely is observer
bias, even among observers with the same expectancy.

Unt?l more information is available on observer bias effects in natural-
istir observation, it seems very critical to do everything possible to mini-
mize the potentiai for these effects. Whenever possible, observers should not
have access to information that may give rise to confounding consequences
and encouraged to reveal the natu;e and source of any information they do
receive. In our research, we are currently observing both families in
clinical treatment and "mormal" or nontreated families. Knowledge of a
family's status might seriously affect the observer's data. Also, knowledge
about treatment stages (baseline, mid-treatment, post-treatment, and follow-
up) might effect the observers' data. After each observation, it is our
policy to have observers fill out a questionnaire concerning the nature and
source of any biasing information. Thus far, of 75 observations of referred
families, observers have considered themselves informed only 36% of the time.
And, in all of these cases, their information was correct. This information
usually comes from a member of the family being observed (567%). Other sources
of information include information leaks from the therapists (1!%), the
Child Study Center Clinic generally (16%), and other sources (16%). Of the
observer considering themselves informed as to the clinic vs. "normal"
status of the families, 29% also considered themselves informed as to treat-
ment stage, but unly two-thirds of these observers were correct in their

discrimination. In only 207 of the cases did the observer actually know
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the status of the case (i.e., clinic vs. normal) and the treatment stage
(baseline vs. after baseline). Of the observers considering themselves
completely uninformed of the families' status, their guessing rate (clinical
or "normal') barely exceeded chance at 51%. Thelr guesses as to the four
stages of treatment were 36% correct aad 80% correct on the discrimination
between baseline and after baseline.

Of the "normal" families seen, observers havc considered themselves
informed as to family status only 17% of the time. However, in only 457 of
these cases were the observers actually correct in making the discrimination.
In the uninformed observations, however, observers were able to guess the
family's status correctly 75% of the time.

Not only are these questionnaire- beneficial in gauging the amount of
potentially biasing information that observer: discover, but they are help-
ful in two other ways as well. First, b r« sealing sources of information
leakage, steps can be made to eliminate thcse sources. Second, question-
naires, given after each family 1s obser '‘ed, serve as a regular reminder
for the importance of unbiased, objective recording of behavior.

It is difficult to make any firm conclusions about the presence or
absence of observer bias in naturalistic observation. Clearly, more research
is needed on this question. However, {t should alsv be clear that the poten-
tially confounding influence of observer bias cannot be ignored and that
steps can and should be taken to minimize its possible effect.

The Issue of Reactivity in Naturalistic Observation

In the previous section, we have considered the effects of an observer's
bias in naturalistic observation. In this section, we will discuss the
effect of tre observer's presence on the subjects being observed. Whereas
observer bias can potentially invalidate comparisons by confounding in-

fluences, the reactive effects to being observed primarily constitute a
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threat to the generalizability of the Iindings. That is, subject:s' ohserved
Lehavior in the natural setting may not generalize to their unohserved
behavior. Webb, Campbell, Schwartz, and Sechrest (1966) have defined reac-
tivity in terms of measurement procedures which influence and thereby
change the behavior of the subject. Weick (1968) has also referred to
reactivity as "interference' or the intrusiveness of the observer himself
upon the behavior being observed. Clearly, situations which are highly
reactive in terms of "observer effvcts' are not likely to be generalizable
to situations in which such effect: arc absent.

Reactive effects have been stud’ed wich two basic paradigms: a) by

the study of behavioral stability over time and L) by comparison of the

effects of various levels of obtrusivencss . he observation procedure.
In employing the first method, investipators Liave typically examined be-
havioral data for change over time in the median level and variance of the

dependent variable. 1In general, it has been assumed that change reflects
initial reactivity and progressive adaptation to being cbserved. This inter-
pretation is particularly persuasive if there is an obvious stability in

the data after some initial period of chan ¢ or high variability. While

this is a viable way of checking for react.vity effects, it is a highly
indirect method and relies on assumptions concerning the causes of observed
change. It is obvious that other processe: could account for such change.
Furthermore , the lack of change certainly aoes not indicate a lack of reactive
effects. The second method, comparing obtrusive 1 vels of obscrvation,
appears less inferential than the first method. The problem with this method
is that it only provides a picture of relative degrees of reactivity between
obtrusiveness levels; it does not provide a measure of the degree of reac-
tivity relative to the true, unobserved behavior. However, this problem can
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be remedied if one of the observational treatments in the comparison is
totally unobtrusive or concealed.

To what extent does reactivity occur in naturalistic observation? The
literature addressing this question is commonly reported in reviews to be
contradictory (Wiggins, 1970; Weick, 1968; Patterson & Harris, 1968).
Several studies have been cited as providing evidence tor the position that
reactive effects may be quite minimal. Others have been cited which suggest
that reactive effects are quite pronounced. The purpose of this review is
to: g) reconsider the contradictions in the literature on reactivity, E)
tease out those factors which seem to account for reactivity, and g) pro-
pose further investigations which isolate these factors.

In & number of reviews on reactivity, several studies have been con-
sistently cited which support the position that reactivity does not consti-
tute a majJor threat to generalizability. One study frequently cited is the
timely investigation of a Midwest community by Barker and Wright (1955).

In this admirable study, careful naturalistic observations were made of
children under ten years of age and their daily interac®iins with peers

and parents. The authors assured that reactive effects were short lived
and that the adults and other members of the families quickly habituated
to the presence of the observers. 1In addition, it was reported that,

with the younger subjects in the sample, reactive effects were s.ight.
However, these findings should be interpreted with much caution. What

is easily lost sight of in the summaries of this work is that the observers
in this study were free to interact with the subjects in & friendly but
nondirective manner. In fact, the basis for the authors' conclusion

that reactive effects were not pronounced was the
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findinp that "only" 20 of the children's behaviordl interaction, were with
the cobserver. Allowing the clserver to interact with the subject mus t
certainly have increased the Intrusiveness of the observer and provi 1»d the
opporiunity for the observer to iniluence the subject's behavior. The
authors' other conclusion that reactivity, as measurea by frequency of inter-
actions, positively corielated with age in also suspect in that children
below the age of five were not always intormed that they were being observed,
whereas children above this ape were.

Another study commonly cited in support of the minimal reactivitv
position is that of Bales (1%50). (n thic controlled laboratory investigation,
the behavior of a discussion group was not found to be changed by three
levels of observer conspicuousness. This finding, however, may be limited to
the laboratory setting.

Two additional studien, trego 101y nentiena . wupportive of the mini-
mal reactivity argument, made u of radic tr.namitter recording in the
naturalistic environment. “cskhin «nd John {1963) had a married couple wear
a transmitter the entire time they were on i two-week vacation. Purcell
and Brady (1965) outfitted adolescents in a treatment center with a similar
recording device for one hour a day. When the protocols in both studies were
examined for the frequency of comments abour being observed or listened to,
it was found that such references declined to a zero level either during the
first or second day of recording. This is rot to say, of course, thut these
subjects were not still aware of, and affected by, the recording device; the
results only indicate that the subjects talked about the device less after
the first day.

A recent investigation by Martin, Geifand, .nd Hartmann (1971) can

also be interpreted as providing evidence for low levels of reactivity to
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observation. This study involved 100 elemntary schosl children, e, o o 7.
Equal numbers of mile and female suhiccts were acsigned to five observation
conditions following exposure to an apgressive model: a) observer ab:ent,
b) female adult observer present, c) male adult abserver present, d)

female peer observer present, and ©) male peer observer present. During

the free-play sessicn, the subjects' aggre: sive behavior was recorded by
observers behind a onc-way mirror. No si. niticant differences in agyr-ssive
behaviors were obtained between the observer-present and obmerver-abs: nt
conditions. The absence of differcnces between these two levels of o-tpu-
siveness in observation sugpests little er nn reactivity to the presence of
an observer. Within the observer-prv nent «onditicn. howover, it wa. 1ound
that peer observers significantly 1acilitated imitative apfressive recponding
in both boys and girls compared to aoult o, crvers. Also, there was nore
imitative aggression when the observer was the same sex as the subject.  The
girls, but not the boys, showed significant increawes in apgressive outrut
over time wher the observer was present but not when the observer was absent.
This latter finding suggests that girls manifest initial redactivity te

the presence of an observer Lut later habituate to the observer's presence.
It is interesting that both paradigm. for mcasuring rcactivity were used in
this investigation and that each method supports different conclusion: ahout
the degree of reactivity. 1n considering the generalizability of these
findings to naturalistic observation proccdures, it should be noted that
observers in this study were instructed to not pay attention to the subjects
and were either seated facing away from the subjects (adult observers) or
given a coloring task to complete (peer observers). With naturalistic ob-
servation procedures, on the other hand, observers typically pay very close

atterntion to their subjects.
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\ Many other studies have lewn “ted o wuon trating consideranle rege-
tive effects of obeervation in tataral = 14 ettinsL. One Juch study o

that of Polunuky, "veemun, nor wit, . Ire v, F oainie . Fappaport, and Whilev
(1949).  These investijators o cpe ! cifnplent onildren inoa study o

group emotional contagicu plenomen. He ol " ldren wore informed that the
obcervers were studying their reacti o 0 varioy wpects of the summer-camp

program. The authors report tiroit during the 1irnt weex of observation:., the

children essentially igpnored the pio oo, Iothe coders. buty durine the

° secona week, many "blow-up:s" o cur:e .o cwere directed againat the colers,
especially by the older (hilarcn. S peowtate that the aperessive-
news of the children can be onpia LYy a reistance to reiny
observed. They also concet .1 oo ., o acore intanee nypothesis was

confounded by "the necond woet  wis o U L0 L they deserite acoan in-

f creasing anti-adult aggrensiven “teet oty ailly evolves arter the children
have adjustcd to the camp, pearine @ "t ceondg wook, (U D5 unclear as
to what to conclude from this :itni, o ut seg tivity.  Was reactivit, most
prevalent when children were gy ove o, 0§ the o ervert in the ce~ond
week?! Or, wac reactivity most inty iy irinp the first weok when Ui
delinquent children wers "supprei: . " wy o cion prier to nal i tiating to
the unfamiliar environment. Ari, core impe rtantly, how mich «f this patter..
of coopecration in the first week and anti-adult aggressiveness in the second

S would have occurred in the absence of observers? This question is left

unanswered by the Polansky et al. (1949) study.
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A more sophisiticatet study Luluctrating -onsicerabile reactive «froects
is that of Puberts snd Renzaglia (19€%). In this study, ecight therap e
saw two "clients" (students solicitei trom an introauctory psychology conr. o)
for three sessions. The three conaitions were: w) with 1 tape recorter in
the room, b) microphone only, ¢) with & cencesled microphone and a corcealed
recorder. While no differences were found as to the number of minu!e. that
subjects talked in each condition, it was found that the clients made nore
favorable self-references when they knew they were being recorded (coniitions
a and b, and more unfavoriabie seclf-referencce when they did not realize
they were being recorded (conditicn g). While the generalizability of this
study is limited by the small n ana <tructured situation employed, 4 iocs
provide evidence for reactivity effects.

The Pechtel {(1907) stuay has -1 o been proconted in review. as o - tuly
demonstrating consideraubl. react v ffoct, oot ol studied the moverents
of pecple in an art muscur with au watomatedl recurdong deviece, called :n
hodometer. In one condition, subj 15 were rejquestiod to go through the art
exhibit in one room and rank the prints according to preference. Anotner
group was given the same instructions ang arse inlormed that they were being
observed. For the first group, subjects wore found to leave the room with
an average latency of 313 reconds, covering an averape crea of s square f{oet.
The second group left after 220 secondr and covercd only 48 square feet.
Bechtel concludes that being observed constituted an aversive situation which
led to escaping the room faster. HNo statistics were provided to determine
whether or not the reported averages were significantly different, nor wvere
the number of subjects in each condition reported. Unfortunately, this kind
of study does not, provide any information about he sitaation effects, since

subjects were allowed to leave the setting.
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ment. This article is the only study available which was designed specifi-
cally to manipulate and measure obscrver effects in the homes of the

families observed. 1In this study, data obtained from mothers on their own
families were compared with the data on the same family collected by an
outside observer. There were three conditions, with five families per
condition: a) mothers‘collected the first five ten-minute sessions of
observational data and an outside observer collected the second five sessions
of data on the child and father only (M-0), b) the observer collected all

ten sessions as a test for habituation effects (0-0), and c¢) the mothers
collected all ten sessions as a control for habituation effects (M-M). The
dependent variables were the rates of total behaviors and the rate of deviant
behaviors. & prcoblem in the research design of this study should be noted.

The mother was present in the family as a participant in the second condition

't

(0-0) and the second half of condition a (M-9), but was not a participant
when she was an observer in condition ¢ and the first half of condition a.
These comparisons are confounded by mother presence and absence. In spite
of this confound, which would probably bias in favor of showing group dif-
ferences, no main effects for groups were found in analysis of variance for
either the rate of total interactions or deviant behaviors. Thus, on the
initially selected dependent variables, no reactive effects were apparent.
Patterson and Harris also divided their groups into high and low rate
interactors on the basis of the first five sessions. On the frequency of
total interactions measure, high rate interactors in the first five sessions
showed significant reductions in rate during the last five sessions. The
authors describe this decline as a "structuring effect" in that the subjects

appeared to program some activity together in the first five sessions.
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Conversely, the low rate interactors in the first five sessions showed slight
increaces in rates during the last five sessions. The author: describe this
transition as an habit.ation effect in that subjects initially involved
themseives in solitary activities or attempted to escape the observational
situation but later adjusted to it and interacted more. 1In general, there
were no changes in deviant behavior from the first set of five observations
to the last set of five. The only significan* finding was that subjects who
displayed low rates of deviant behavior in the first five sessions (under
the M-0 condition) increased their rate in the last five sessions. However,
it is possible that the mothers were recording less deviant behaviors and
more pos.tive behaviors in the fir;t five sessions than were the observers
in the second five sessions, thus contri‘uting differentially to main triais
effects. Arn observational study by Rosenthal (1966) supports such a thesis.
He found that parents tended to cude mor: pc-itive changes in their children
than were actually present. And, Feine (1:70) found that parents were less
observant of their children's deviant benaviors than were nonparent observers.
Patterson and Harris concliude that "generalization about 'observer
effects' should probably be limited to special classes of behavior " (p. 16).
A more recent study by Patterson and Cobb (1971) analyzed the stavility of
each of the 29 behavior codes used in their coding system. If it is assumed
that individuals adupt to the presence of sn observer over time, then a
repeated measures analysis of variance should reveal differences in the mean
level of various behaviors. Patterson and Cobb analyzed data for 31 children
from problem and nonproblem families over seven baseline sessions. None
of the changes in mean level for the codes produced a significant effect

over time. The investigators conclude that the observation data were
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fairly stable for most code categories. It is possible, of course, that had
observations continued over a longer period of time, significant changes in
mean level for some behaviors would have been discovered. Given that fam~
ilies were rarely observed on consecutive days by the same observer, it is
possible that different observers cculd have resensitized the families each
day, thereby extending'the period required for adaptation.

In summary, there are a few well-designed studies which have discovered
reactive effects (e.g., Roberts and Renzaglia, 1965; Bechtel, 1967; White,
1972), but there are several others where the meaning of the results is
unclear. There can be little doubt that the entire question has been in-
adequately researched. Any generél conclusions abuut the extent of reac-
tivitv in naturalistic observation would seem premature at this time.

As White (1972) points out, the finding of reactive effects seems to
depend on many factors, including the setting (e.g., home, school, labor-
atory), the length of observation, and the constraints placed on subjects
by the conditions of observation (e.g., no television during observations,
remain within two adjacent rooms, etc.). Furthermore, it should be realized
that reactivity may or may not be discovered depending upon what paradigm of
measurement is used (e.g., Patterson & Harris, 1968; Martin et al., 1971)
and what variahles are analyzed as dependent variables (e.g., Roberts §
Renzaglia, 1965; White, 1972). Unless these factors are controlled for in
comparing experiments on reactivity, both contradictions and ccusistencies
as to the relative presence or absence of reactivity may falsely appear.

Assuming that reactivity to being observed in naturalistic settings
does occur, even if only to some minimal degree, the critical task is to

localize the sources of interference so that they can be dealt with more
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directly. Four such sources will be discussed and experiments will be pro-~
posed to measure the extent of their instrusiveness.

Factor 1: Conspicuousness of the Observer

The literature points to the level of conspicuousness or intrusiveness
of the observer as an important factor contributing to reactivity. Pre-
sumably, the more novel £nd conspicuous the agent of observation, the more
distracting are the effects upon tae in&ividuals being observed. It would
also follow that longer habituation periods would be required for more dis-
tracting observationel agents in order to achieve stability of data.

Bernal, Gibson, William, and Pesses (1971) compared two observation
procedures which would presumebly vary on obtrusiveness. These investigators
compared data collected by an observer with that collected by means of an
audio tape recorder which was switched on by an automatic timing device. The
family members involved in this study were aware of the presence of the
recorder but were unaware of the exact tim- of its operation. The primary
purpose of this study was to explore the feasibility of the audio tape
method and to explore the relationship of data collected by the two methods
rather than to study reactivity per se. The results indicated that, during
the same time interval, there was a high relationship between the mother's
command rate as coded by the observer and f'rom the tape (£_= .86) but that
the observer coded more commands. Similar results were obtained when the
observer's data was compared with data based on coding of the audio tapes

from different time intervals. The questi~n arises as to how much of this

latter discrepancy was due to differences in levels of reactivity and how
much was due to differences associated with the source of coding. The

authors point out, for example, that the observer could code gestural
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commands while the coder using the tape could rot. Since the discrepancies
at the same time and at different times were of the same general order of
magnitude, it is likely that most of the observed difference across time

was due to the material on which coding was based rather than to differences
in subject reactivity. To study the impact of reactivity effects separately,
one might design such a study so that the same stimulus materials would be
used for coding.

We are currently completing a study on reactivity which employs this
strategy to compare reactivity ac,ociated with an observer present in the
home carrying 2 tape recorder vs. the tape recorder alone. This study
involves six days of observation for 45 minutes per day with single-child
families. The two conditions are alternated so that the observer is present
one evening and not present the next. The observer is actually a "bogus"
observer. All behavioral coding is done on the basis of the tapes. It is
our suspicion that reactivity to the tape recorder will be short lived and
minimal compared to the reactivity associated with the observer present.

If these hypotheses are substantiated in this and other research,
alternatives to having an observer present in the home should be explored.
One solution to be seriously considered would be extended use of portable
video or audio tape recording equipment. These recording devices could
remain in the homes over an extended observation period to facilitate habi-
tuation effects. In addition, the devices could be preprcgrammed to turn
on and off at different times during the day so that the observed would not
know when they are in operation (as in Bernal et al., 1971). This solution,
which would, of course, require full knowledge and consent of the parties
involved, eppears to be a promising one for attenuating reactivity effects

as well as solving problems of observer bias.
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Factor 2: Individual Differences of ihe Subjects

Some people might be expected to manifest more reactivity to the presence
of an observer than others. A "personality" variable such as guardedness
might be correlated with degree of reactivity. For example, scores on the K
scale of the MMPI (or other comparable tests) might be related to the effects
of being observed in a nétural setting.

The literature also suggests that age is correlated with reactivity.
Several authors (Barker & Wright, 1955; Polansky et al., 1949) have sug.ested
that younger children are less self-conscious and thereby less subject to
reactive effects than older children. The Martin et al. (1971) study also
suggests that sex might be an important factor accounting for different
levels of reactivity. Experiments are needed which compare these individual
difference variables in the natural setting with naturalistic observation
procedures.

Factor 3: Pecrsonal Attributes f the Observer

Fvidence from semi-structured interviews suggests that reactive effects
may also be contributed by the unique attrioutes of the observer. Different
attributes of the observer may elicit different roles on the part of the
subject, depending upon what might be appropriate given the observer's attri-
bute. Rosenthal (1966) reports several such attribuies that have been

demonstrated to yield differential effects, including the age of the observer,
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sex, race, socio-economic class, and the observer's professional status (i.e.,
undergraduate observer vs. Ph.D. therapist). Martin et al. (1271) also Jis-
covered that both *he factors of age and sex of the observer had differential
effects on the subjects being observed. Varying any of these dimensions
parametrically would be relatively simple in investigating this problem in

the natural setting.

Factor 4: Rationale for Observation

Another factor that may be important in accounting for reactivity is
the amount of rationale given subjects for being observed. Whereas the
Bales (1950) study found no differential reactivity of three levels of ob-
server conspicuousness in a group-discussion setting, Smith (1957) found that
nonparticipant observers aroused hostility and uncertainty among partici-
pating group members. Weick (1968) suggests that this discrepency may have
been a function of different amounts of rationale for the presence of an
observer. We hypothesize that a thorough rationale for being observed might
be expected to reduce guardedness, anxiety, etc., and thereby reduce the
reactivity.

Observer reactivity is a problem that cannot be easily dismissed for
naturalistic observation. There is sufficient evidence to suggest that ob-
server reactivity can seriously limit the generali.ability of naturalistic
observation data. Clearly, factors accounting for reactivity need to be
investigated and solutions derived to minimze the effects of the observer
on the observed. In the next section, we will describe how reactivity, in
addition to posing a problem for generalizability, can also interact with

and confound the dependent variable.
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Observee Bics:
Demand Characteristics, Response Sets and Fakability

Reactivity to observation will always be a problem for naturalistic
research, but it would be a relatively manageable one if we could assume it
to be a relatively constant, noninteractive effect. That is, if we knew
that the presence of an observer reliably reduced activity level or deviant
behavior by 30%, for example, the problem would not be too damaging to
research investigations involving groups of subjects. But, what if the
observee's reactivity to being observed interacts with the dependent variable
under st-dy.

Let us take the example of a treitment study on deviant children in which
observations are taken prior to and after irecatment. Prior to treatment, the
appropriate thing for involved parent; or reachers to do is to make their
referred child appear to be deviant in ord r to justify treatment. The
appropriate response at the end of trecatme.t, on the other hand, is to make
the child appear improved in order to just fy the termination, please the
therapist, etc. These are the demand char.cteristics of the situation. In
this case, the reactivity to being observeud is not constant or unidirectional,
but interacts with and confounds the depencent variable. It is possible that
any improvement we See in the children's be¢navior is simply the result of
differential reactivity as a consequence of the demand characteristics of the
situation. Now, let us suppose we employ ¢ wait list control group and
collect observational data twice before beginning treatment and at the same
interval as used for the treated group. This procedure provides an excellent
pretest-post-test control for our treated group. But, what of the demand

characteristics of this procedure? On the first assessment, the involved
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parents or teachers will probably behave in the same general way as their

counterparts in the treated group, but by the second observation they may
be more desperate for help and even more concerned to present their child
as highly deviant. Thus, simply as a result of the demand characteristics
involved, we might expect our treatment group to show improvement while the
control groups would show some deterioration.

We also may wish to compare our referred children with children who
are presumably "normal" or at least not referred for psychological treatment.
Once again, however, we might anticipate that parents recruited for "norma-
tive" research on "typical" families would be more inclined than our parents
of referred children to present their wards as nondeviant or rood.  In
other words, a response set of social desirability could be operative with
this sample making them less directly comparable to the referred sample.

These arguments would, of course, be even more persuasive if we were
dealing with the observed behavior of the adults themselves. The foregoing
observations on children assume, however, that the involved adults are
capable of influencing children to appear relatively "deviant" or "normal"
if they wish to do sc (‘.e., that observational data on children is poten-
tially fakable by adult manipulation).

We have just completed & study (Johnson § Lobitz, 1972) which was
directed at testing this assumption. Twelve sets of parents with four- or
five-year-old children were instructed to do everything in their power to
make their children look "bad™ or "deviant" on three davs of a six-day home
observation and to make their children look 'good" or "nondeviant' on the
remaining three days. Parents alternated from '"good" to 'bad" days in a

counterbalanced design.
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Four predictions were made regarding the behavior of both children
and parents. During the "fake bad" periods, it was anticipated that,
relative to the "fake good" periods, there would be:

) more deviani, child behaviurs,

o

) a lower ratio of compliance to parental commands,

=2

) more "negative" responses on the part of parents, and

i

d) more parental commands.

Predictions a, ¢, and d were confirmed at or beyond the .01 level of
confidence. Only the child's compliance ratio failed to be responsive to
the manipulation. I{ will be recalled from the section on reliability that
this statistic is by far the least reliable and thus the least sensitive
(statistically) to manipulation. These results which demonstrate the
fekability of naturalistic behavioral data indicate that this kind of data
may potentially be confounded by demand characteristics and/or response sets.

We are aware of only one other study involving naturalistic observation
which helps demonstrate this problem {Hortcn, Larson, & Maser, 1972). 'This
study involved one teacher who was under thie instruction of a "master"
teacher for the purpose of reising her cla:ssroom approval behavior. She was
observed, without her knowleage, by students in the class. The results
clearly showed that her approval behavior was at a much higher rate when
she was being observed by the "master" teacher than when she was not being
observed. Generalization from overtly observed periods to reriods of
covert observation was very minimal indeed. More generalization was found
when the "master" teacher's presence in the classroom was put on a more
random schedule. This study is not completely analogous to most naturalistic

research because, in this case, the observer and trainer were the same person
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and the study is limited in generalizability because of the N = 1 design.
Yet, in most cases, the observed are aware that the collected observational
data will be seen by the involved therapist, teacher, or researcher, and
if the problem exists for one subject, it is a potential problem for all
subjects. Observee bias is really a special case of subject reactivity to
observation. Thus, the'potential solutions outlined in the previous section
apply here as well. 1In general, we suspect that observation procedures which
are relatively unobtrusive and which allow for relatively long periods of
adaptation will yield less reactivity and observee bias.
Validity of Naturalistic Behavioral Data

Just as behaviorists have ignored the requirement of classical reli-
ability in their data, they rave also neglected to give any systrmatic
attenticn to the concept of validity. Most research investigations in the
behavior modification literature which have employed observational methods
have relied on behavior sampling in only one narrowly circumscribed situ-
ation with no evidence that ihe obsecrved behavior was representative of the
subject's action in other stimulus situations. In addition, behaviorists
have largely failed to show that the obtaired scores on behavioral dimensions
bear any relationship to scores obtained or the same dimensions by different
measurement procedures. This fact calis into serious question the validity
of any of this research where the purpoce has been to generalize beyond the
peculiar circumstances of the narrowly defined assessment situation. Of
course, the methodological problems we nwve presented thus far all pose
threats to the validity of the behavioral scores obtajned. But, we would
argue that even if all these problems could somehow be magically solved, the

requirement for some form of convergent validity would still be essential.
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As with reliability, there ar~ many different methods of validation, but as
Campbell and Fiske (1959) peint out:

Validation is typically conve.pent; a confirmation by indej« ndent
measurement procedures. Independence of methods is a commor
denominator among the major types of validity (excepting content
validity) insofar as they arc to be distinguished from reiiabil-
ity. . . . Reliability is the agreement between two ffo-ts to
measure the same trait through maximally similar methods. Val-
idity is represented in the agi-~ement between two attempts to
measure the same trait through maxirally different methds.

Thus, convergent validity is established when two dissimilar methods of
measuring the same variable yield similar or correlated results. Predictive
validity is established when the measure of = hehavioral dimen ion correlates
with a criterion established by a disnimilar measurement instr :ment.

with only a few exceptions, lehaviorists have reotricted "hemselves to
face or content validity. And, of course, it must e admitted that the
face validity of narrowly-derincd behnvierad variables is often quite ,er-
suasive. This is particularly true in casc. where the behavioral dimen;ion
under study has very narrow bLreadth or "band wi.lth." After all, a behavior-
ist might argue, what can be a nore valid 1casure ot the rate ot a child's
hitting in the classroom thar a straight-fcrward, accurate count of that
hitting. While this argument is persuasivc, two counter arguments must be
considered. First, because c¢f ali of the methodoloyical problems which we
have presented thus far, we can never be certain that the observed rates
during a limited observation period are comnletely valid or generalizable
even to very similar stimulus stivations. while many of the problems we
have outlined can be solved and othersattenuated, it is unlikely that all
will ever be completely eliminated. Cecond, is it not still of consequence

to know whether our behavior rate estimates have any relationship to other

important and logically related external variables? Is it not important,
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for example, to know whether or not the teacher and classmater of an ' erved
high-rate hitter perceive this child as a hitter? It does scem important to
us, particularly for practical clinical purposes, since we know that people's
perceptions of others' behavior often have more to do with the way they

treat them than does the subject's actual behavior. The need for establish-
ing some form of convergent validation becomes even more profound as the
behavioral dimensions we deal with increase in band width. As we bepin to
talk about such broad categories as appropriate vs. inappropriate behavior
(e.g., Gelfand, Gelfand, & Dobson, 1967), deviant v.. nondeviant behaviors

in children (e.g., Patterson, Ray, ¢ Shaw, 1969; Johnson et al., 1972), or
friendly vs. unfriendly behaviors (e.y., Raush, 19v5), we are labeling
broader behavioral dimensions. At this level, we orc dealing with constructs,
whether we 1'ke to admit it or not, and the importance of establishins the
validity of these constructs becomes crucici. In most cases, thesc brcad
behavior categories have been made up of a ¢ollection of more discrete be-
havior categories and, in general, the investigators involved have simply
divided behaviors into appropriate-inappropriate or deviant-nondeviant on a
purely a priori basis. While the categorizations often make a good deal of
sense (i.e., have face validity), this hardiy seems a completely s. isfactory
procedure for the development of a science f behavior.

We have had to face this proplem in our own research, where we have
sought to combine the observed rates of certain coded behaviors and come up
with scores reflecting certain behavioral dimensions. The most central
dimension in this research has been the '"total deviant behavior score" to
which we have repeatediy referred in this chapter. Lec us outline here the

procedures we have used to explore the validity of this score. Although
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we had a pretty good idea of which hila behaviors would be vivwed a. "deviant"
or "bad" in this culturr . we attcmpted to enhance tie consensual face valid-
ity of this score by asking parerts of tae "normal" children we obhiervea to
rate the relative deviancy of each o“ the codes vie use in cur research. Thus,
in our sample of 33 families of four- and five-year-old children, we usked
each narent to read a simplified v rsion of our coding manual and charac-
terize each behavior on a three-pcint <cale from "clearly deviant" to '"clearly
nondeviant and pleasing." Ve estal lished an arbitrary cut-off score and
characterized any behavior above this cut- off an deviant. This resulted in a
list of 15 deviant behavior: out of a tolc: of 35 codes. Th' cecona <tep in
validating this score and our inplicit «dcevint-nondeviant dimension wa
presented in a study by ACkins in. Tohncoi (177¢). we had alreody divided

our 35 code.. into positive, - Sd(ivﬂ, and noutral consequences.  Thilc cate-
gorization was done on a pur:ly & ,ricri lasis with o little help from the
data provided by Patterson and Copl: (1871} n tae tnction of some of these
codes for eliciting and maintaining childr n's Fehavior. We recasoncda that
b~haviors which parents viewed as more dev an woull receive relatively

mure negative consequences than would beha.ieprs viewed as less deviant. To
test this hypothesis, we ,im-ly rank order’ ecch benavior, first by ti .

mealn parental verbal report :core ol’ained and second by the mean proportion
of negative consequences the behavior seceived from family members. The

results of this procedure arc¢ prescated in Table 1. Not all 35 hehaviors are

included in this analysis, but the comnplex reasons for this outcome can more
. . C a4 5
parsimoniously be explained in a footnote. In any case, the Spearman

Rank Order Correlation between the two methods of characterizing behaviors
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on the deviant-nondeviant dimension was .73. This was an encouragin; finding,
but we noticed that the most dramatic exceptions to a more perfect a,recement
between the two methods involved the reasonable comuwand codes (command
positive, and command negative). These codes are used when the child reason-
ably asks someone to do something (positive commaru) or not to do something
(negative command). Naturally, most parents felt that these innocuous re-
sponses were nondeviant. But, behaviorally, people don't always do what they
are asked to by a four- or five-year-oid child, and since noncompliance

was coded as a negative consequence, it seemed that this artifact of our
characterization might have artificially lowered this coefficient. By elim-
inating these two command categories from thne calculation, the correlation
coefficient was raised to .81.

The third piece of evidence for the validitv of the devient ehavior
score comes from the Johnson and Lobitz (1¢72) study already reviewea irn
the previous section. In this study, parerts were asked to make their chiid-
rer. look "good" and '"nondeviant" for half of the observations and "bad" or
"deviant" on the other half. They were not told how *o accomplish this, nor
were they told what bzhaviors were consider=d "bad" or "deviant." The fact
that the deviant behavior score was consist:ntly and significantly higher
on the "bad" days lends further evidence fcr the construct validity of the
score.

While evidence for the convergent or predictive validity of behavioral
data is difficult to find in the literature, there are some encouraging
exceptions to this generai lack of data. Patterson and Feid (1971), for
example, found an average correlation of .63 (p < .05) between parents' ob-

servctions of their children's low rate referral symptoms on a given day and
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the trained observer's tally «i tar, {4 deviant tehaviors on that dav.
Several studies have found significant relationshipr between behavioral
ratings of children in the classroom and academic azhieverment (leyer:, Attwell,
& Orpet, 1968; D'Heurle, Millinger, 5 Haggard, 195%; Hughes, 1968). The

data base of these studies is somewiiat different :rom that currently emploved
by most behaviorists because they involve ratings by observers on relatively
broai dimensions, as opposed to behavior rate counts. For example, dimensions
used in these studies included "coping strength,” defined as ability to attend
to reading tests while being subijected to delayed auditcry feedback (iHughes,
1968), or "persistence," defined a= . . . uses time constructively and to

good purpose; stays with work until finished” (!

/!

1959). Hevertheless, these studi-z emcustrite 1ne potential for renavior

observation data to provide evidence of predictive validity.
studie. (Cobb, 1969; Lahaderne, 1+ 8, yi:ld sirilar predictive validit,
finaings based on behavioral rate [:ta. L .naderae (1968 found that =
behavior as observed over a ~.wo-moath [ericcd, rrovided correlaticns ranying

from .39 to .51 with various s:iandard test: «f achieve.ent. GHven with intel-
ligence level contiroliled, significant corr« _ationr between at-~ntive Iechavior

and achievement were founc. Corbh (i%6§) ¢! rained simiiar results in corre-

lating various behavior rate scores = arithmatic achievement. iut found no

ct
bt
3

significant relationship between these behavior scores and aci .«-7eren
spellirg and reading. These predictive val.dity studles are very important
to the development of the field as they sug.gest that manijulation of these
behavioral variabies may well result in prcductive changes in academic achieve-
ment.

- In our own laboratory, we are exploriny the convergent vilidity of

naturalistic behavioral data by relating it to measures on sirilar dimensions
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in the laboratory which include: a) parent and child interaction behavior in
standard stimulus situations similar to those employed by Wahler (1967) and
Johnson and Brown (1969), b) parent behavior in response to standard stimu-
lus audio tapes similar in design to those used by Rothbart and Maccoby
(1966) and parent behavior in standardized tasks similar to those used by
Berberich (1970), and g) parent attitude and behavior rating measures on
their children. Urfortunately, at this writing, most of this data has not
been completely analyzed, but an cverall report of this research will be
forthcoming. A recent dissertation by Martin (1971), however, was devoted to
studying the relationships Letween parent pehavior in the home and parent
behavior in analogue situations. By anc large, the results of this research
indicated no systemzvic relationships betwsen the two measures. The L.me
general findings for parents' responses to deviant and nondeviant hehavior
were replicated in the naturalistic and th: analogue data, but correiations
relating individual parental behavior in one setting with that in the other
were generally nonsignificant. Ve don't krow, of course, whica, if either,
of the measures represents "truth' but this study underlines the importance
of seriously questiocuing the assumpti.is usaally made in any analogun~ or
modified naturalistic reseavch. As Martin (1971) points out, these negative
results are very representative of findings in other investigations where
naturalistic behavior jata has been comparei to dat. collected in more arti-
ficial analogue conditions (e.g., see Fawl, 1963; Gump & Kounin, 1960;
Chapanis, 1967).

Before closiug this section on validity, we would like to briefly .
take note of the efforts of Cronbach 1.4 his associates to reconceptualize

the issue of observer agreement, reliability and validity as parts of the
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broader concept of generalizability. A full elaboration of generalizability

theory goes far beyond the purposes of this chapter and the interested

reader may be referred to several primary and secondary sources for a more

complete presentation of this model (e.g., Cronbach, Rajaratnam, & Gleser,

1963; Rajaratnam, Cronbach, & Gleser, 1965; Gleser, Cronbach, & Rajaratnam,

1965; Wiggins, 1972). "According to this generalizability view, the concerns

of observer agreement, reliability and validity all boil down to a concern

for the extent to which an obtained score is generalizable to the "universe!

to which the researcher wishes the score to apply. Once an investigator

is able to specify this "universe,'" he should be able to specify and test

the relevant sources of possible ‘threat to generalizability. In a typical

naturalistic observational study, for example, we would usually At least

want to know the generalizability of data across a) observers, b) occa ion,

in the same setting, and c) settings. Through the generalizability merinl .-
each of these sources of variance could be explored in a factorial decien and

their contribution analyzed within an analysis-of-variance model. Thiz model

is particularly appealing because it provides for simultaneous assessment of

the extent of various sources of "error" which could limit generalizability.

In spite of the advantages of this factorial model, there are few precedents

for its use. This is probably more the result of practical problems rather

than a resistance to this intellectually appealing and theoretically sound .
model. Even if one were to restrict himself to t.= three sources of variance
outlined above, the resulting generalizability study would, for most useful
purposes, be a formidable project, indeed. Projects of this kind appear to
us, hcewever, to be well worth doing and we can probably expect to see more

investigations which employ this generalizability model. .
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It should be pointed out at this point that the peneralicabilitv .tuuy
outlined above does not really speak to the traditional validity reqnirement
as succinctly defined by Campbell and Fiske (1969): "Validity is represented
in the agreement between two attempts to measure the same trait through
maximally different methods." As stated earlier, .o fulfill this require-
ment, one must provide evidence of some form of convergent validity by the
use of methods other than direct behavioral observation. The generaliz-
ability model can, theoretically, handle anv factor of this type
heading of methods or "conditions," but the analysis-of-variance model
employea requires a factorial design. Thus, it would seem extrenmely dif-
ficult and sometimes impossible to integrate factorially other method: of
testing or rating in a design which encompassed the three variables outlined
above: observers, occasions and settings. As a resuit of these considerations,

we question the extent to which one generalizability study, at least in this

area of research, can fulfill ali the requirements of observer agreement,
validity, and reliability which we viei as so important. Rather, it (s likely
that multiple analyses will still be necessary to sufficiently establish

all of the methodological requirements we have outlined fo. naturalistic
observationsl data. These multiple analyses may, of course, involve analyses
of variance in a generalizability model or correlational analyses as tradi-
tionally employed.

Krantz (1971) points out that the basic controversy over group vs.
individual subject designs has contributed largely to the development of the
mutusl isolation of operant ana nonoperant psychology. Since he measurement
of reliability and convergent validity is typically based «n correlations
across a group of subjects, the operant psychologist may feel that these are

alien concepts which have no relevance for his research. We would dispute
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this view on the following logical ,rounds. Reliability involves thr require-

ment for consistency in measurement and without some minimal level of such
consistency, there can be no demonstration of functional relationships be-
tween the dependent variable and the independent variable. Efforts are
currently underway to discover statistical procedures for establishing reli-
ability estimates for the single case (e.g., see Jones, 1972). Any operant

study which inv:>lves repeating manipulative procedures on more than one subject

can be used for reliability assessnent by traditional methods. Once such
reliability is established, either for the individual case or for a rroup, we
can be much more confident in the data and its meaning. Validity involves
the requirement of convergence aﬁong different mettolds in measuring the same
behavioral dimension. Where the validity of A measurement procedure has
been previously established for a group, we can use it with more confidence
in each individual case. Where it has not, it is 53till possible to explore
for convergence in a single case. Ve can simply sece, for example, if the
child who shows high rates of aggrensive behavior is perceived as aggressive
by significant others. This procedure may be done with some precision if
normative data is available on the measures used in the single case. Thus,
with normative data available one can explore the position of the single case
on the distribution of each measurement instrument. One could see, for
example, if the child who is perceived to be among the top 5% in aggressive-
ness actually shows aggressive hehavior at a rate higher than 95% of his
peers. The requirements of reliability and validity are logically sound ones
which transcent experimental method and means of calculation.

These methodological issues, like all others presented in this chapter,

are highly relevant for behavioral research, even though they may at first
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seem alien to it as the products of rival schools of thought. Tt has been our
argument that the requirements of sound methodology trans. nd ' .chools" and
that the time has come for us to attend to any variables which threaten the
quality, generalizability, or meaningfulness of our data. Behavioral

data is the most central commonality and critical contribution of all be-

havior modification research. The behaviorists' contribution ‘o the science

of human behavior and to solutions of human problems will larg~ly rest on

the quality of this data base.
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Footnotes

1. The preparation of tnis manuscript and the research reported therein
was supported by research grant Mi 1v033-01 from the Kationsl Institute of
Mental Health., The writers would lixe to tnank their many colleagues who
contributed critical reviews of this manuscript: Robyn Dawes, Lewis Coldberg,
Fichard Jones, Gerald Patterson, John Peid, Carl Skindrud and Geoffiy White.

7. The authors would like to credit Lee 3Jechrest for firs*t suggesting
this illustrative exumple.

2. The authors would like to credit Doneld Hartman for clarifying
this as the appropriate procedure for establioning the level of agreement to
be expected by chence.

L. For additional justif :a-ion of the use of this statistical proce-
dure for problems of this kind, see Wiggins {1972).

5. Several behaviors which are used in the coding system are ncu ida-
cluded in the present asrnaliysis. The behaviors humiliate and dependency
could not be included because they 1id not occur in the behavioral sampie.
Repested noncompliance and temper tantrums were not 1 ed on the verbal
report scale beceuse they are subsumed in other ca*tegories (i.e., tantrums
are defined as simultaneous occurrences of three or mz>re of the folloving--
pL.ysical negative, destructiveness, crying, yelling, etc.). Konresponding
of the child was excluded post hoc because it was clear that parents were

responding to this item as ignoring rather than mere nonresponse to ongoing

activity (i.e., it was a poorly-written item).
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Table 1

Coded Behaviors as Ranked by Two Methods:

*
Parental Ratings and Negative Social Consequences

R Behavior Proport ion
Behavior Rank by Ranktyy dea? Parent of HNegative
Parental Rating Proportl?n Ratxng.for Consequences
19
of Negative Behavior .
to Behavior
Consequences
1 Whine 13 1L.0156 125
2 Thysical Negative 2 1.074 527
4 DPestructive 8 i.200 . 352
4 Tease 5 200 . 382
4 Smart Talk 4 1.204 . 390
6 Aveorsive Command 3 1.768 .28
7 XNencompliance 12 1.278 A
8 1ii~h Rate 16 1.307 L6
A  Irneore 11 1.379 .05
10 Yell i0 X.577 RS )
11 Dpemand Attention 15 1.611 .0983
2 Nepativism 6 1R1S . 375
13 Command Negative 1 1.0 RRTRY]
14  Disapproval 9 1.87¢ . 235
15 Cry 14 1.902 .057
16  Indulgence 22 2.093 .027
/ 17 <Command Prime 27.5 2.132 .G0G6
18 Receive 18 2..22 oo
19 Taik 23 2.278 00
20 Command 7 2.296 .355
21 Attention 25 2.55F .013
22 Tourh 20 2.618 .0u3
23 Independent Activity 26 Z.7CH .005
24 Physical Positive 21 2.7u4}1 . 3.
25 Comply 17 2.752 .053
26 Laugh 19 2.778 .out
27 Nonvertal Interaction 2" 2.833 .012
28 Approval 27.5 2.926 .000
*

Spearman Rank-order correlation between columms 1 § 2 = .73 (p < .0l).
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