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In his seminal review of the aphasia treatment literature Darley (1972)
called for renewed scientific rigor in applied investigations of aphasia.

He stated that treatment research must be "more than an interested clinician's
artistic and intuitive reporting of change observed in his patients. Reliable
quantitative data must be gathered with rigorous objectivity" (p.11). Despite
this admonition, aphasiologists have underestimated the complexity involved

in obtaining reliable measurement and serious long-range consequences may
result. Specifically, compilation of a large number of studies whose apparent
statistical or clinical significance is artifactually related to inadequate
reliability procedures may lead to the adoption of weak or ineffective
therapeutic techniques. Therefore, the purpose of this paper will be to
relate applied behavioral methods of reliability assessment to the aphasia
treatment literature and to suggest directions for improving reliability
assessment in aphasia treatment research.

The term "reliability" refers to the consistency and replicability of
measurement (Thorndike and Hagen, 1977) and it is the primary means by which
we infer the accuracy of observer-recorded data. According to Hawkins and
Farby (1979) there are two general approaches to the reliability issue. The
traditional or group study approach is familiar to most aphasiologists. This
method involves the administration of standardized tests to evaluate thera-
peutic effectiveness. When this method is employed, reliability is evaluated
prior to the initiation of an investigation., That is, standardization data
are generated to show that a test is internally consistent, has high test-
retest reliability, and will result in comparable scores when given by
qualified examiners. When reasonably high correlation coefficients are
reported in standardization data, it is tacitly assumed that test results are
independent of the examiner and representative of the patient's actual
performance.

The second approach to assessing reliability, the behavior analytic
approach, differs markedly from the traditional approach, This method is
generally employed in single case experimental studies and it is equally
applicable to other treatment investigations in which nonstandardized tests
or probes are employed. Standardized tests are not available to measure
behaviors such as the productive use of the verbal auxiliary and copula
(Rearns and Salmon, 198l) or the confrontation naming ability of anomic
individuals (Thompson and Kearns, 1981). As a result, investigators must
develop tests to assess treatment effectiveness for the specific behavior
under study. Since these measures are not standardized, the experimenter
and an independent observer record the occurrence of the target behaviors
while the investigation is being conducted and compare their records to
determine the level of interobserver agreement (reliability). High percen-
tages of agreement between observers implies that the experimenter accurately
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recorded the behavior of interest and that improvement in subject responding
represents a true treatment effect.

Reliability Procedures Employed in Aphasia Treatment Studies

Let us now shift focus and examine the status of reliability procedures
within the applied aphasia literature. A review of the aphasia treatment
literature was undertaken in an attempt to evaluate the types of reliability
procedures being employed and to determine if aphasiologists have begun to
incorporate suggestions from the applied behavioral literature concerning
reliability assessment. This survey was not intended to be exhaustive.
However, both large and small N studies, planned and retrospective were
included (see Appendix). A total of twenty-four aphasia treatment studies
were surveyed and the following results were obtained. First, the largest
category of studies examined was the "no reliability" category. Surprisingly,
fourteen of twenty-four studies (approximately 58%) were included in this
group. It is noteworthy that the majority of these studies (9/14) were
published between 1970 and 1980 and recent and highly acclaimed investigations,
such as those by Basso, Capitani and Vignolo (1975, 1979) were included.

A second finding in this survey was also somewhat surprising. Omnly six
of the twenty-four studies reviewed (25%) used standardized testing as the
primary dependent measure. It was anticipated that a larger proportion of
aphasia treatment studies would have conformed to the traditional model.
Finally, only a small minority of the studies (4) reported reliability data
in the absence of standardized testing.

Investigations in this survey were selected without preestablished
criteria for inclusion, and these findings may not, therefore, be representa-
tive of the approach that every aphasiologist might take to the reliability
issue. The large number of studies in the "no reliability" category suggests,
however, that aphasiologists have failed to appreciate the importance and
complexity of reliable measurement. As Neale and Liebert (1973) (p.86) remind
us "...the first and most important aspect of collecting useful information is
reliable measurement.” The usefulness of our treatment data will remain
suspect unless we begin routinely to incorporate procedures which evaluate the
reliability of our data collection procedures.

Methodological Issues in Reliability Assessment

Although routine utilization of traditional or interobserver reliability
procedures will strengthen the results and conclusions obtained from aphasia
treatment studies, the collection of reliability data will not ensure the
objectivity of measurement procedures. Even well standardized aphasia tests
do not, for example, control sources of experimenter bias which may confound
measurement. Bias due to observer expectancy and drift, and witnessing of
consequation are difficult to control and even more difficult to detect.
0'Leary, Kent and Kanovitch (1975) demonstrated that observer expectancy,
particularly in combination with contingent feedback, may influence an
experimenter's scoring of patient behaviors. Apparently, observers who
anticipate change in subject behaviors are likely to reflect that bias in
their scoring. Similarly, observer drift may also confound treatment data
(Kent, Kanowitz, O'Leary and Cheiken, 1977). Examiners within the same
environment tend to develop and share idiosyncratic scoring habits. For
example, co-workers may be reliable with one another in their scoring of
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the Porch Index of Communicative Ability (PICA) (Porch, 1971) but they may
not agree with an objective standard. As these examples demonstrate, test
standardization does not guarantee the collection of accurate data. Appro-
priate control procedures, such as those utilized in the recent V.A.
cooperative study (Wertz, et al., 1978), are needed to avoid the confounding
effects of experimenter bias when standardized tests are used as the
primary measure of treatment effectiveness.

Confounding factors are of equal concern when the behavior analytic
approach to reliability assessment is employed (Kazdin, 1977). However,
the remainder of this discussion will be concerned with methodological
aspects of calculating reliability in behavior analytic studies. High
levels of interobserver reliability, like their correlational counterparts
in standardized testing, do not emsure the accuracy of observer recorded
data. As Hawkins and Dotson (1975) have demonstrated, the point-to-point
agreement method may not be sensitive to factors such as observer incompe-
tence, experimental bias or inadequate response definitions. The basic
limitation of the point-to-point, percentage agreement method of determining
reliability relates to the fact that it is integrally related to rate of
responding. (Bijou et al., 1968; Hawkins and Dotson, 1975; Hopkins and
Herman, 1977). During periods of low or high rates of correct responding,
judges are virtually assured of attaining a high percentage of interobserver
agreement on the basis of chance alone. That is, "agreements" on errors
inflates reliability coefficients during periods of low rates of correct
responding and "agreements" on correct responses inflates the level of
reliability obtained during sessions in which a high rate of correct
responding is evident.

A brief example may demonstrate these points. Since 807 interobserver
reliability is the minimum acceptable level (Kazdin, 1977b) we will assume
that an 85% level of agreement was calculated for a hypothetical aphasia
study using the standard formula:

Total # of Agreements x 100
Total # Agreements + Disagreements

Reliability =

More important for our present purposes, the level of agreement which would
be expected on the basis of chance could be calculated using Hopkins and
Herman's (1977) formula:

(01 X 02) + (N1 X NZ) x 100

(12

The 0, and 0y in the formula designate the number of occurrences (correct
responses) recorded by observers 1 and 2 respectively and N7 and Nj refer to
the number of nonoccurrences or error responses recorded by the observers,
The T represents the total number of trials which were observed. In order

to calculate the level of chance agreement which would be expected, it is
necessary to know the subject's rate of responding. Therefore, further
suppose that the 857 reliability level was calculated for a one hundred trial
session in which Observer , recorded 95 correct responses and 5 incorrect and
Observer ; recorded 90 correct and 10 incorrect responses. We are now in a
position to calculate the overall chance level of agreement as follows:

Chance Overall Agreement = (95 x 90) + (5 x 10) x 100 = 86%
(100)2

Chance Reliability =
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As the results of our calculation reveal, the level of chance agreement
actually exceeds the 857 agreement level reported from our hypothetical
example. Since the level of agreement expected on the basis of chance
alone actually exceeds the reported level, data from this study would be
considered unreliable and any results and conclusions based on the data
would be of questionable validity. As this example demonstrates, reported
levels of interobserver reliability must, at a minimum, exceed the level
which would be expected on the basis of chance alone.

Although the above example demonstrates the inflationary effects of
high rates of responding, it is perhaps worth reiterating that similar
results would have been obtained at extremely low rates of responding. In
fact, the only rate of responding which does not result in inflated chance
agreement levels is when correct and incorrect responses are produced at
approximately the same rate (Hawkins and Dotsun, 1975). As Hopkins and
Herman (1977) point out, therefore, percentage agreement reliability
coefficients are uninterpretable unless the calculable level of chance
agreement 1is known.

Numerous other methods of handling the inflationary effects of rate of
responding and chance agreement have been proposed in the literature,

These include the occurrence, nonoccurrence, weighted average, and graphic
methods (Bijou, Peterson and Auldt, 1968; Hawkins and Dotson, 1975; Hopkins
and Herman, 1977; Harris and Lahey, 1978; Birkimer and Brown, 1979 a,b).
One other approach, the statistical method, has generated considerable
discussion and controversy. It will, therefore, be briefly considered.

The question of how much better than chance does a reliability coef~
ficient need to be has been considered in the applied literature. However,
many behavior analytic researchers have eschewed the statistical approach
which is implied in this question (Michael, 1974; Baer, 1977). It has been
argued that statistical analyses are likely to result in reporting statisti-
cally significant but clinically weak variables. 1In addition, statistical
methods may also distract researchers from fine grain data analysis and mask
data variability. Despite these objections, however, statistical procedures
have been proposed to control for rate of responding and the level of
chance agreement. Birkimer and Brown (1979), for example, report what they
label an "Easier Way" to resolve the chance agreement problem., Based on
probability theory, they have generated significance tables which ultimately
led to their "50-10-10 (90) rule." They note that for periods of 50 or more
trials, in which the observer disagreement rate is less than or equal to 10%
and the rate of correct responding is between 10 and 90%, the level of
agreement is not likely due to chance. Essentially, this method proposes a
statistical criterion (p £ .0l1) for rejecting the hypothesis that observer
agreement is due to chance.

Again, statistical solutions to the reliability issue represent a
considerable departure from the more familiar interobserver agreement
methods, Computation of chance and interobserver agreement levels may be
preferable to statistical approaches since, as Hawkins and Farby (1979)
note, "Statistical sophistication often becomes confused with scientific
merit." (548).

In summary, aphasiologists have not given sufficient attention to the
reliability of data collection procedures employed in treatment studies. A
review of the treatment literature revealed numerous investigations in which
neither the traditional nor the behavior analytic approach to reliability
assessment procedures were employed. It is imperative, therefore, that some -
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form of reliability assessment be incorporated into future investigations
in clinical aphasiology. In addition, control procedures must be adopted
to rule out sources of experimenter bias and the deleterious effects of
rate of subject responding. Unless such procedures are routinely incor-
porated into our applied efforts, treatment research in aphasia will be
based largely on subjective clinical assessment. And, as Aaron Smith
(1972, p.275) has commented, "If clinical assessments and endurance were
the primary criteria for usefulness and validity of prevailing dogmas in
the history of science, we might still be using leeches to cure patients
with stroke..."
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DISCUSSION

Q: There would be less chance of agreement with a scoring system which has,
say, five codes than one which only has two.
A: That's a good point.

Q: I think that this is an important issue for aphasia research (and any
other research for that matter). It would be interesting to do a study
that demonstrates what would happen if you did get reliability data
versus if you did not and how different the results and conclusions
might be,

A: T think the danger is that if you don't obtain reliability data you
could get significant results, and, then, as studies accumulate we
begin to feel very comfortable about our conclusions and applicatione.
However, an accumulation of a lot of weak studies result in the impres-
sion that we have strong data even though we really don't have data that
we can trust. Secondly, as Audrey Holland pointed out last year, as we
move away from the "big" efficacy question of "Does aphasia therapy
work?" and move towards more specific treatment questions, we'll be
moving away from the use of standardized tests to look at these
specific issues. As we do that, I think we'll need to be more aware of
the reliability of our measurement tools.

Q: What do you have to say to the clinician who is working in a fairly
isolated setting who wants to do clinical research and who would like
to do it well, and would like to get reliability?

A: 1I'd suggest the use of videotaping when it is available and audiotaping
when it is not. One can usually, for example, bring in a naive observer.
Although we often use trained observers, perhaps we don't always need to
use other speech pathologist as observers.

0: Could you give us some guidelines for the use of single case designs in
aphasia research?
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With regard to single case designs and the reliability issue, there are
two simple points I've tried to make. First of all, make sure you
obtain reliability for observer recorded data. Second, the use of
standardized tests may not be sufficient to insure the collection of
accurate data because of the types of bias which T have mentioned.
Similarly, in single subject studies we should first of all, calculate
and report the level of chance agreement. In addition, I would sug-
gest we all become more familiar with the procedures I have mentioned;
for example, the weighted averaging approach. What this method does is
proportion out, on the basis of rate of responding, those types of
responses which are most likely to contribute to high levels of chance
agreement.

Sometimes there are practical problems in gathering ideal reliability
data. I wonder how satisfied you would be if clinicians at least
insured that their scoring system was well defined, and made explicit
in print so that we all knew exactly what the scoring system was. Do
yvou think that this would be a good compromise for some of the practical
problems we might run into?

My personal opinion is no. I think that it is a good start but, as the
review by Hawkins and Dotson (1975) demonstrates, even when we appear
to have pretty good definitions or good reliability, there can be a low
level of accuracy. What it comes down to is that we don't have an
objective standard as a basis of comparison. Making our definitions
operational is a good start, but without some form of reliability I
wouldn't be comfortable with this as a solution.

Are there people who have looked at agreement on ordinal versus interval
scales?

Observations have been recorded during specified intervals within an
observation period, but I'm not familiar with studies which have
specifically compared interval versus ordinal level data.

The issue of simple versus complex scoring systems becomes important
when we begin to assess the effects of treatment as it relates to the
outside world. We're going to have people go out to the outside world
and make judgments about our treatment and we'll probably have to use
non-professionals. We will have to develop scoring systems which are
reasonably straightforward. I think that the literature on social
validation shows that when we go into the patient's world the rating
system becomes crucial.

We're going to have to get into the area of social validation and view
it as another form of reliability.
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