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Introduction 

The purpose of this paper is to discuss the 
issues of reliability, experimenter bias, and 
validity as they apply to various aspects of the 
behavior of moderately, severely, and profoundly 
retarded, institutionalized children. As noted 
recently by Longabaugh (1977), only a few pub- 
lished studies have even considered these crucial 
variables. Instead, the observations of single 
experimenters have usually been assumed to repre- 
sent a valid assessment of a wide range of behav- 
ior occurring in a variety of naturalistic set - 
tings. It is our contention that this viewpoint 
is inconsistent with the reports of broad bodies 
of literature in both medicine and the behavioral 
sciences. Specifically, a number of clinical in- 
vestigators have pointed to the fact that observ- 
er variability is an essentially ubiquitous phe- 
nomenon spanning multiple and diverse areas of 
medicine (e.g., Cicchetti, 1977: Cicchetti & 
Conn, 1976: Etter, Dunn, Kammer, Osmond, & Reese, 
1960; and Koran, 1975a and 1075b). In fact, it 

is rather common for interobserver disagreement 
in medical diagnoses to range between about 25- 
307., and for intraobserver variation to reach 
proportions of 15 -20 %. To mention a second major 
area of clinical investigation, Helzer and asso- 
ciates (1977) report much higher overall agree- 
ment in the assessment of neuropsychiatrie diag- 
nosis than previous studies. Nonetheless, the 
extent of interobserver disagreement on specific 
categories of illness showed considerable varia- 
bility (e.g., 29% disagreement in diagnosing for 
alcoholism). The same general results occur in 
the field of mental retardation. For example, 
Balthazar reports generally acceptable levels of 
interrater agreement in assessing various behav- 
iors of mentally retarded children. Yet in one 

reliability study, independent observers agreed 
only between 427, and 69% in the rating of 16 of 
64 areas of behavioral assessment (Balthazar, 
1973). 

Sources of the Data 

This report focuses upon the behavior of men- 
tally retarded children as it occurs and develops 
in naturalistic institutionalized settings. The 
data derive more generally from a longitudinal 
investigation of the effects of a sensorimotor 
patterning treatment program on the behavior of 
mentally retarded children in residence at the 
Seaside Regional Center in New London, Connecti- 
cut. Specific sources of data, as displayed in 
Figure 1, are based upon: (1) Levels of cogni- 
tive, psychomotor, social, and self -control be- 
havior, as measured by the Behavior Rating Inven- 
tory for the Retarded (BRIR), due to Sparrow and 
Cicchetti (1977); (2) Results of standardized IQ 
tests, such as the Catell and the Stanford Binet; 
(3) Results of performance on unstandardized 
tests, constructed by the senior author (which 
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included assessment of motor and language devel- 
opment): and (4) Direct behavioral observations 
(assessing levels of affect, communication, ac- 
tivity, and play). Since the data arising from 
the first three sources will appear in future 
publications, this report will be based mainly 
upon data derived from direct observations of the 
behavior of mentally retarded children. 

Analyses of the Data 

In a recent study (Cicchetti, 1977) the 

issues of reliability, bias, and validity were 
discussed in the context of medical investiga- 
tions. This report will focus upon these issues 
in the field of mental retardation. 

Reliability 

When we speak of observer reliability, we 
are concerned with the extent to which indepen- 
dently derived measurements or judgments agree 
or are interchangeable one with the other. Reli- 
ability can be assessed either between two or 
more independent observations of the same phenom- 
enon (interobserver reliability) or within the 
same observer (intraobserver reliability). Fur- 
ther, with respect to qualitative data, we can 
speak in terms of either overall agreement or 
specific agreement. Thus, in our research, we 
assessed interobserver reliability in rating the 
communication level of a group of 49 mentally 
retarded children, on a six category ordinal 
scale, as one of the following: (1) none: (2) 

prespeech sounds only: (3) gestures or sounds; 
(4) talking to self; (5) noncommunicative speech; 
or (6) echolalic speech. Using ordinal weighting 
systems developed by Cicchetti (1976) with the 
weighted kappa statistic due to Cohen and col- 
leagues (e.g., Cohen, 1968: and Fleiss, Cohen & 

Everitt, 1969), we assessed both overall observer 
agreement as well as interobserver specific 
agreement for each of the six categories of the 
scale. The formulae for the specific agreement 
indices were recently developed by Cicchetti, 
Fontana, and Noel Dowds (1977) and are available 
upon request. The results in Table 1 show that 
the overall level of agreement is extremely high, 
even when corrected for the amount of agreement 
expected by chance alone. Thus, we obtained 
95.69% observer agreement (PO); as against 76.56% 

expected by chance (PC). The level of chance- 
corrected agreement or kappa (PO- PC) /(1 -PC) was 
.82, with +1 representing perfect chance- correct- 
ed agreement. It is interesting to note that the 
indices of specific rater agreement are also 
quite respectable, with PO values ranging between 
91.67% and 1002 agreement, and chance -corrected 
or specific kappa values ranging between .66 and 
1.00. (The value of .66, it should be noted, is 
consistent with data presented by Koran (1975a: 
1975b) for a wide range of clinical judgments, 
across many diverse fields of medical diagnosis.) 



A second variable, level of play, was in- 
dependently observed in 30 mentally retarded 
children, and was assessed by a four category 
ordinal scale as one of the following: (1) does 
not play at all; (2) plays with non -toy oh- 
ject(s); (3) uses toy(s) inappropriately; or (4) 

uses toy(s) as intended. These data are given 
in Table 2 and once again show very high levels 
of overall agreement, specific agreement and 
chance -corrected agreement. Thus, PO and overall 

kappa values are 97.337 and .92, respectively. 
while specific agreement indices (SO) range be- 
tween 95.00' and 1007. Chance -corrected specific 
agreement levels range between .78 and 1.00. 

A third variable which independent raters 
observed was affect, scored as 1 no or negative 
affect: and 2 positive affect. Thirty -nine 
children were available for assessment on this 
variable. Results in Table 3 showed that, con- 
sistent with the data for communication and play, 
overall interobserver agreement was high (PO = 

94.87 %; overall kappa = .72; SO (negative affect) 
and SO (positive affect) were 97.147 and 757, 
with chance -corrected agreement being .72 in each 
case). 

Finally, we assessed levels of interobserver 
agreement for level of physical activity which 
could be rated as: sleeping or no movement; 
2 prone with some movement: sitting in 
wheelchair: 4 sitting or kneeling; 5 = stand- 
ing: 6 crawling or creeping: 7 walking; and 
8 - running. As for each of the other variables, 
overall levels, as given in Table 4, were very 
high (PO = 99.227; Overall kappa = .93: SO values 
ranged between 92.317 and 1007; and chance -cor- 
rected specific kappa values ranged between .73 

and 1.00). 

Observer Rias 

The question of observer bias is one of the 
extent to which one observer evaluates a given 
phenomenon systematically differently than other 
observers who have independently assessed the 
same phenomenon. Thus, to the extent that agree- 
ment is very high, and disagreements tend to 
occur in an essentially random pattern, observer 
bias does not occur. However, when it does occur 
it suggests that the observers are not always 
using the same frames of reference to make the 
same judgments. As noted by a number of investi- 
gators, Longabaugh (1977); Johnson and Bolstad 
(1973): and Reid (1970), even well -trained ob- 
servers whose reliability has not been assessed 
periodically may become biased with respect to 
their judgments. This phenomenon is referred to 

as either observer drift.or instrument decay 
(Campbell & Stanley, 1966). As an example of how 
pervasive the phenomenon can become, one study 
reports a drop from 707 to 517 in the extent of 
observer agreement levels as a function of oh- 
server drift or instrument decay (Reid, 1970). 

With respect to our longitudinal investiga- 
tion of mentally retarded children, we made peri- 
odic checks upon the reliability of our rater 
pairs but fortunately found essentially no levels 
of observer drift which were of clinical concern. 
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At least three plausible reasons why we did not 
observe a phenomenon which others doing natural- 
istic observations did indeed experience include 
the following: (1) The observers were very 
carefully trained in the use of our rating tech- 
niques (both standard and nonstandard): (2) The 
behaviors we rated were very carefully defined 
into nonoverlapping categories of classification; 
and (3) The reported levels of instrument decay 
cited in the literature were based upon observa- 
tions of nonretarded samples whose range of ex- 
pression of behavior tends, in the main, to be 
more varied, less stereotypic, and hence less 
clearly delineated than the subjects we refer to 
in our research. 

Validity 

The phenomenon of validity is one of answer- 
ing the question: Does our measuring instrument 
indeed measure what it purports to measure? 
There are many different types of validity meas- 
ures, and these have been discussed by numerous 
authors, including the following: Balthazar and 
English (1969); Bechtoldt (1959): Cicchetti 
(1977): Cronbach (1960 and 1971): French and 
Michael (1966); Greenwood and Perry (1968); Guion 
(1974); Nihira (1976): and Nihira, Foster, Shell - 
haas, and Leland (1974). Some of the more famil- 
iar types of validity assessment reported in the 
literature include: (1) content validity; (2) 

criterion related validity; (3) construct valid- 
ity; and (4) factorial validity. The paper by 
Guion (1974) is an excellent reference for a de- 
tailed and comprehensive description of the first 
three types of validity assessment. Most of 
these were utilized recently by Sparrow and 
Cicchetti (1977) in their assessment of the va- 
lidity of the aforementioned Behavior Rating In- 
ventory for the Retarded (BRIR). As one method 
of assessment, we used factorial validity, a 
technique utilized by several investigators in 
the field of mental retardation (e.g., Balthazar 
& English, 1969: and Nihira, Foster, Shellhaas, 
& Leland, 1974). As a result of that experience, 
we strongly recommend that investigators contem- 
plating using this form of validity assessment 
heed the following advice (which has not as a 
rule been reported in the mental retardation lit- 
erature): (1) It is preferable to have a priori 
"factors" against which to compare the empiri- 
cally derived factors. (2) It is wise to use 
more than one type of major factor analytic tech- 
nique (e.g., principal components, principal fac- 
tors, each with orthogonal and oblique rotations). 
The purpose of this suggestion is to determine 
the extent to which different techniques might 
affect the particular factors obtained (following 
upon the advice of Frane.& Hill, 1975). It was 
our experience, for example, that a principal 
components, oblique rotation solution produced 
fewer BRIR items which overlapped two or more 
factors than did other types of analyses. (3) It 

is important to report the percentage of overall 
variance accounted for by the factor analysis. 

In summary, this paper has attempted to dis- 
cuss the issues of observer reliability, observer 
bias (or drift), and validity in the context of 

the behavior of institutionalized retarded 



children. Although the high levels of reliabil- 
ity achieved in our sample are somewhat at a var- 
iance with the assessment of clinical phenomena 
based upon nonretarded samples, the central 
issues discussed here appear to have a broad 
range of applicability to behavioral science, 
medicine, and other fields of clinical investiga- 
tion. 

As a final note, computer programs for 
assessing levels of observer reliability and bias 
are available upon request. 
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FIGURE 1 

Sparrow, S.S. & Cicchetti, D.V. The behavior 
rating inventory for the retarded (BRIR): A 
scale applicable to moderate, severe, and 
profound retardation. To appear in American 
Journal of Mental Deficienc", (January) 1978. 
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TABLE 1 

VALIDITY 
Content 
Factorial 
Criterion Related 

OBSERVER AGREEMENT IN RATING THE HIGHEST LEVEL OF 
COMMUNICATION OF SERIOUSLY RETARDED CHILDREN 

Category of Communication 

Average Rater 
Frequency'of 
Application 

Index of Observer Agreement 
Chance - 

Obtained Expected Corrected 

(1) None .51 .9733 .8118 .86 

(2) Prespeech Only .31 .9407 .8254 .66 

(3) Gestures or Sounds .06 .9259 .7120 .74 

(4) Talking to Self .08 .9167 .5420 .82 

(5) Noncommunicative Speech .02 1.0000 .3447 1.00 

(6) Echolalíc Speech .02 1.0000 .1882 1.00 

Entire Scale 1.00 .9569 .7656 .82 
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TABLE 2 

OBSERVER AGREEMENT IN RATING THE HIGHEST LEVEL OF 
PLAY ACTIVITY OF SERIOUSLY RETARDED CHILDREN 

Category of Play 

Average Rater 

Frequency of 
Apnlication 

Index.of Observer Agreement 
Chance - 

Obtained Expected Corrected 

(1) No Play .13 1.0000 .3567 1.00 

(2) Play with Non -Toys .28 .9882 .7015 .96 

(3) inappropriate Play with Toys .27 .9500 .7715 .73 

(4) Annronriate Play with Toys .3? .0644 .6435 .91 

Entire Scale .9713 .6567 .92 

TABLE 

OBSERVER AGREEMENT IN RATING AFFECT LEVELS OF 
SERIOUSLY RETARDED CHILDREN 

Average Rater Index of Observer Agreement 
Frequency of Chance - 

Category of Affect Application Obtained Expected Corrected 

(1) None or Negative .10 .7500 .1026 .72 

(2) Positive .90 .9714 .8974 .72 

Entire Scale 1.00 .9487 .8159 .72 
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TABLE 4 

OBSERVER IN RATING RICPEST LEVEL OF 
ACTIVITY OF SERIOUSLY RETARDED CHILDREN 

Category of Activity 

Average Rater Index of Observer Agreement 
Frequency of Chance - 
Application Obtained Expected Corrected 

(1) Sleeping or No Movement .02 1.000n .4301 1.00 

(2) Prone with Some Movement .00 NA1 NA NA 

(3) Sitting in Wheelchair .04 1.0000 .7975 1.00 

(4) Sitting or Kneeling .34 .9096 .92 

(5) Standing .41 .9923 .9356 .88 

(6) Crawling or Creeping .18 .9915 .8587 .94 

(7) Walking .01 .9231 .7174 .73 

(8) Running .On NA NA NA 

Entire Scale 1.00 .9922 .8Q16 .93 

1Note. NA denotes not applicable 
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