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Direct observation of behavior has traditionally been a core component of behavioral assessment.
However, systematic observational datais not intrinsically reliable and valid. It is well known that
observer accuracy and consistency can be influenced by avariety of factors. Therefore,
interobserver agreement is frequently used to quantify the psychometric quality of behavioral
observations. Two of the commonly used interobserver agreement indices, percentage of agreement
and kappa, are reviewed. Although percentage agreement is popular due to its computational
simplicity, kappa has been found to be a superior measure because it corrects for chance agreement
among observers and allows for multiple observers and categories. A description of kappaand

computational methods are presented.

Direct observation of behavior has
traditionally been a core component of
behavioral assessment (Ciminero, 1986; Tryon,
1998). Originadly, it was thought unnecessary to
establish the reliability and validity of direct
observations of behavior since by definition
direct observation isfree of biasand valid.
However, various aspects of methodology can
confound the data and therefore lead to invalid
results (Hops, Davis, & Longoria, 1995).

Kazdin (1977) reviewed research that
demonstrated that observer accuracy and
reliability can be influenced by variables such as
knowledge that accuracy is being checked, drift
from origina definitions of the observed
behavior, the complexity of the coding system
being used, and observer expectancies combined
with feedback. In addition, Wasik and Loven
(1980) reported that characteristics of the
recording procedures, characteristics of the
observer, and characteristics unique to the
observation setting are sources of inaccuracy
that can jeopardize the reliability and validity of
observational data. Consegquently, Cone (1998)
suggested that the quality of any observations of
behavior must be determined regardless of the
procedures used to quantify them.

INTEROBSERVER AGREEMENT

Researchers have identified procedures
that can be used to measure the psychometric
properties of data obtained from direct
observation (Primavera, Allison, & Alfonso,
1997). The most common of these proceduresis
interobserver agreement (Skinner, Dittmer, &
Howell, 2000). There are diverse opinions of
what interobserver agreement actually measures.

Hops et a. (1995) defined interobserver
agreement as a measure of consistency and,
therefore, as representing aform of reliability. In
contrast, Aless (1988) described interobserver
agreement as an estimate of objectivity that
indicates the degree to which the data reflect the
behavior being observed rather than the behavior
of the observer. Alessi’ s definition implies that
interobserver agreement is tapping into aspects
of validity. Suen (1988, 1990) indicated that
interobserver agreement could serve asa
measure of both reliability and validity
depending upon the degree to which two or
more observers agree on occurrences or
nonoccurrences, whether a criterion-referenced
or norm-referenced orientation is used, and the
ratio of random to systematic error. Although
there are divergent views about what agreement
actually measures, it is generally accepted that it
is fundamental to sound behavioral measurement
for both researchers and practitioners (Bloom,
Fischer, & Orme, 1999; Hayes, Barlow, &
Nelson-Gray, 1999; Hoge, 1985; Hops et al.,
1995; Kazdin, 2001; Kratochwill, Sheridan,
Carlson, & Lasecki, 1999; Maag, 1999;
McDermott, 1988; Salvia& Y sseldyke, 2001,
Suen, 1988).

Assessing | nter observer Agreement
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Many different methods of calculating
interobserver agreement have been proposed
(Berk, 1979; Hartmann, 1977; House, House, &
Campbell, 1981; Shrout, Spitzer, & Fleiss,
1987). The two most commonly cited methods
are percent of agreement and kappa.
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Occurrence and Nonoccur rence Per cent of
Agreement

Overall Percent of Agreement

The most frequently used method for
determining interobserver agreement is overall
percent of agreement (Berk, 1979; Hartmann,
1977; McDermott, 1988). Percent of agreement
is calculated by the benefits of using overall
percent of agreement include its ease of
calculation and interpretation (Hartmann). The
disadvantages of percent of agreement, however,
have caused many researchersto caution against
its use (Berk; Birkimer & Brown, 1979;
Hartmann; Hops et al., 1995; McDermott;
Shrout et a., 1987; Suen & Lee, 1985;
Towstopiat, 1984).

The most significant problem with
percent of agreement isits failure to take into
account agreement that may be due to chance
(Houseet ., 1981). As McDermott (1988)
pointed out, when using percent of agreement
“there exists no means of determining whether
obtained agreement is effectively beyond what
might be produced by completely naive
observers or by the toss of dice” (p. 229). Not
only does percent of agreement fail to control
for chance, it is aso influenced by the frequency
of behaviors being observed. A researcher may
obtain alevel of percentage agreement that he or
she fedlsis adequate, when in readlity, it may be
inflated due to chance or the high frequency of
the behavior being observed (Towstopiat, 1984).
Figure Llillustrates this potential inflation with
datafrom House, Farber, and Nier (1983).

Suen and Lee (1985) provided empirical
evidence that disregarding chance can lead to
inflated levels of agreement. They randomly
selected 12 studies that reported percentage
agreement. From these studies, they chose a
simple random sample of 50 observation points
and found that between one-fourth and three-
fourths of the observations would have been
determined to be unreliable against a lenient
chance-corrected criterion. Between one-half

and three-fourths of the observations would have

been judged unreliable against a more stringent
chance-corrected criterion. Suen and Lee
concluded that percent of agreement has
seriously undermined the reliability of past
observations and that “its continued use can no
longer be justified” (p. 232).

Thefailure of overall percent of
agreement to take chance into account can be
partialy corrected by using percent of
agreement only on the occurrence or
nonoccurrence of the target behavior rather than
the overall level of agreement. If the occurrence
of the target behavior isthe focus of interest then
percent of agreement on occurrence of the target
behavior may be appropriate. Conversely, if
agreement on nonoccurrence is most important
then percent of agreement on nonoccurrence of
the target behavior can be used. These indices
indicate the percentage of time in which two or
more observers agree that a target behavior
either occurred or did not occur.

The benefits of percent agreement on
occurrence or nonoccurrence are simplicity of
calculation and partial resistance to the
distorting effects of chance. However, they do
not completely control for chance (Hopkins &
Herman, 1977) and they can potentially produce
incongruent indices of agreement. Like overall
percent of agreement, percent agreement on
occurrence or nonoccurrence is only applicable
when two observers are monitoring a
dichotomous target behavior (Primaveraet al.,
1997).

Kappa Coefficient of Agreement

Kappa (k; Cohen, 1960) has become the
preferred index for measuring interobserver
agreement (Hops et a., 1995). For example,
Primavera et al. (1997) highly recommended
kappa “when data are dichotomous or nominal”
(p. 64) while Langenbucher, Labouvie, and
Morgenstern (1996) suggested that kappa
“should be the default measure” (p. 1287) when
assessing diagnostic agreement in psychiatry.
Kappa has a so been favored for determining
observer agreement in medicine (Everitt, 1994).

Strengths of kappa

One of kappa s strengthsisits ability to
correct for chance agreement across two or more
nominal categories. Another isits known
sampling distribution that allows for the
construction of confidence intervals and tests of
statistical significance (Cohen, 1960). An
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original limitation of kappawas that it could
only be used with two observers and the same
two observers had to rate every observation.
Thiswas corrected by Fleiss (1971) who
extended kappato be used in situations in which
there are a constant number of raters, but the
raters do not necessarily have to be the same
across observations. Fleiss's ky, (the subscript r,
signifying k for multiple observers)
automatically reduces to k when there are only
two observersfor al observations.

Another beneficial characteristic of
kappaisthat it allows for generalizability across
different experimental conditions. Foster and
Cone (1986) pointed out that chance agreement
changes as the base rate or prevalence of
behavior changes. Because percent of agreement
does not correct for chance, it is differentialy
inflated in situations with different rates of
behavior, hindering comparison across
conditions. Kappa, however, alowsfor
standardized comparisons by statistically
removing chance.

Limitations of kappa

Although kappa' s benefits have caused
many to suggest that it is the most desirable
index to use when calculating interobserver
agreement, it also has several limitations that
should be considered. One constraint of kappais
that it can only be used with nominal scale data.
Because most interobserver comparisons involve
nominal categorization, thisis generally not a
problem. A second possible limitation is that
kappaisimpossible to caculate when both
observers report that the behavior occurred
100% of thetime or not at all. When this occurs,
chance agreement will equal 100% and the
denominator of the kappa equation will resolve
to zero (Foster & Cone, 1986). However, thisis
more of atheoretical problem than a practical
one. If observers agree 100% of thetime, it can
be seen as perfect agreement.

Another possible limitation of the kappa
coefficient isthat it tends to decrease when there
arelow base rates of the observed behavior
(Shrout et al., 1987). To alleviate this problem,
Nelson and Cicchetti (1995) suggested that
researchers ensure that there are at least ten
occurrences of the behavior in the sample being
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observed. Thiswill minimize the effect of
interobserver disagreement in cases of low
frequency behaviors. Similarly, the magnitude of
kappa can be influenced by the relative balance
of agreements and disagreements. However,
Cicchetti and Feinstein (1990) pointed out that
this tendency serves alegitimate scientific
purpose.

Interpretation of kappa

Kappa indicates the proportion of
agreement above and beyond what would be
expected by chance (Cohen, 1960) and takes the
form of a simple correlation coefficient that is
relatively easy to interpret. Possible values range
from +1.00, which indicates perfect agreement,
through 0.00, which reflects chance agreement,
down to atheoretical -1.00, which signifies
perfect disagreement. Vaues less than zero are
usually of no practical interest because they
represent agreement that is less than would be
expected by chance (Cohen). Because kappa
adjusts for chance agreement, less stringent
guidelines are generally applied than those used
in simple percent of agreement. Cicchetti (1994)
provided a summary of interpretive guidelines
for kappa. Specifically, values below 0.40
indicate poor clinical significance; values
between 0.40 and 0.59 indicate fair clinical
significance; values between 0.60 and 0.74
indicate good clinical significance; and values
between 0.75 and 1.00 indicate excellent clinical
significance. Because kappa accounts for
chance, a coefficient of +1.00 can be interpreted
correctly asindicating perfect agreement
between observers. In this case, the observers
would have accounted for 100% of the
agreement that was not explained by chance. If a
coefficient of zero is obtained, it indicates that
the observers' ratings are no more precise than
what could be attained by random assignment. A
kappa coefficient of 0.80 indicates that the
observers have accounted for 80% of the
agreement over and above what would be
expected by chance.

Calculation of kappa

Conceptually, kappais defined as. The
greatest deterrent to the use of kappa may beits
perceived difficulty of computation when
compared to simple percent agreement (Hops et
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al., 1995). Therefore, this paper presents two
methods to simplify the calculation of kappa.
The first method is appropriate for the case of
two observers and is easily computed by hand.
An algorithm and sample calculation are
provided in Figure 1. A REALbasic computer
program, entitled Chi-Square Analysis (Watkins,
2002), isaso available for the case of two
observers. Both Macintosh and Windows
versions can be downloaded without charge
from

http://espse.ed.psu.edu/spsy/Watking/ SPSY -
Watkins.ssi.

The second method is more complex
and therefore must be automated with a
compulter. It is based upon the Fleiss (1971)
extension of kappato the case of multiple
observers, where the observers do not have to
remain constant throughout the study. This
computer program, entitled MacKappa
(Watkins, 1998), calculates partial kappa
coefficients to allow the investigator to verify
agreement on a category-by-category basis as
well as by the overall weighted average across
categories. It also provides sampling distribution
datato allow the researcher to ascertain the
statistical significance of general and partial
kappa coefficients. MacKappa isa
FutureBASIC program that operates on
Macintosh computers under Mac OS 9. Datais
input via atab delimited text file. MacKappa
will conduct analyses with 2-999 observers, 2-
999 cases, and 2-25 categories. MacKappa can
be downloaded without charge from
http://espse.ed.psu.edu/spsy/Watking/ SPSY -
Watkins.ssi.

SUMMARY

The calculation of interobserver
agreement is essential for establishing the
psychometric properties of observational data.
Although percentage agreement is the most
commonly used agreement index, its limitations
have led researchers to recommend kappa as a
more desirable index of interobserver
agreement. Difficult computation may have
deterred its common use in the past; however,
thisis no longer a salient problem with the
computational guide and computer programs
presented in the current paper.

REFERENCES

Aless, G. (1983). Direct obsarvation methodsfor
emationd/behaviord prodems INE S Shepiro& T.R.
Kratochwill (Eds), Behavioral assessmantinschodls
Conoeptual foundationsand pradiical applications(pp. 14
75). New York: Guilford Press

Bak, R A. (1979). Genardizahility of benaviord obsarvaions A
daification of interobsaver agreamant and interobsaver
rdiaility. American Journal of Meantal Defidency, 83, 460-
472

Birkimer, J C., & Brown, J H. (1979). Back to bedics Percentage
agreamant messresare adenuiate, but thereareeeder ways
Journal of Applied Behavior Analysis 12, 535543,

Bloom, M., Fgher, J, & Orme, J G. (1999). BEvaluating pradtios
Guiddinesfor theacoountableprofessional (3%el). Boston:
Allynand Bacon.

Ciochetti, D. V. (1994). Guiddines aiterig, and ruesof thumb for
evduating normed and gandardized sssessmat insrumants
inpsychalogy. Psychalogical Assessmatt, 6, 284-290.

Ciochetti, D. V., & Fangan, A. R. (1990). High agreament but
low kappa: 11. Resdlving the peradoxes Journal of Clinical
Epidemidogy, 43, 551-558.

Ciminao, A. R. (1986). Behaviord asssssmant: Anavaview. In
A.R.Gmingo, K. S Cdhoun, & H. E. Adams(Eds),
Hancbook of benavioral assessment (2% ed, pp. 3-11). New
Yok JohnWiley & Sons

Cohen, J (1960). A coeffident of agresment for nomind scdes
Educational and Psychdlogical Measurement, 20, 37-46.

Cong J D. (1998). Psychometric conddarations Conoepts
contents andmethods InA. S Bdladk & M. Hersn (Edks),
Behavioral assessment: Apradiical hancbook (4" ed., pp.
22-46). Boston: Allyn & Baoon.

Eveitt, B. S. (1994). Satistical methodsin medical invetigations
(2¥edl). London: Ecward Amold.

Heiss J L. (1971). Mesaring nomind scdeagreamant among
many raters Psychological Bullein, 76, 378-382.

Fogter, S L., & Cone JD. (1986). Designand useof direct
obsavation procedures InA. R. Ciminaro, K. S Cdhoun, &
H. E Adams(Eds), Handbook of behavioral assessmant
(2¥ed, pp. 253-324). New Y ork: JohnWiley & Sons

Hatmamn, D. P. (1977). Consdarationsin thechoiceof
interobsaver rdiahility edimates Journal of Applied
Behavior Andlyss 10, 103-116.

Hayes S C, Balow, D. H.,& Ndson-Gray, R. O.(1999). The
Lentig-praditioner: Research and accountabilityintheage
of managed care Bogton: Allyn and Bacon.

Hoge R. D. (1985). Thevdlidity of direct obsarvationd mesaures
of pupil dassoombehavior. Review of Educational
Research, 55, 469483,

Hopkins B. L., & Hamamn, J A. (1977). Evdudinginterobsarver
rdighlity of interva data. Journal of Applied Behavior
Analyss 10, 121-126.

Hops H., Davis B., & Longoaria N. (1995). Methodologicdl issues
indirect absavation: lllugrationswith thelivinginfamilia
environmants(LIFE) coding system. Journdl of Clinical
Child Psychalogy, 24, 193-203.

326


http://espse.ed.psu.edu/spsy/Watkins/SPSY-Watkins.ssi
http://espse.ed.psu.edu/spsy/Watkins/SPSY-Watkins.ssi
http://espse.ed.psu.edu/spsy/Watkins/SPSY-Watkins.ssi
http://espse.ed.psu.edu/spsy/Watkins/SPSY-Watkins.ssi

THE BEHAVIOR ANALYST TODAY

House A.E, Faba, JW., & Nier, L. L. (1983). Differencesin
computationd aocuracy and gpead of cdlaulation between
threemesaresof interobsarver agreement. Child Sudy
Journdl, 13, 195201

Houss A.E,, House B. J, & Carmphdl, M. B. (1981). Mesaresof
interobsaver areament: Cdaulaionformulasand
digribution effects Journal of Behavioral Assessmatt, 3, 37-
57.

Kazdin, A. E. (1977). Artifact, biag and complexity of asssssmant:
The ABC sof reliahlity. Journal of Applied Behavior
Andlydis 10, 141-150.

Kazrin, A. E. (2001). Behavior modificationin applied settings (6
ed.). Bdmont, CA: Wadsvorthy Thomson Leaming.

Kretochwill, T. R, Sheriden, S M., Carlson, J, & Lasadki, K. L.
(1999). Advancesin behaviord essessment. InC.R.
Reynolds& T. R. Gutkin (Eds), Thehandbook of schodl
psychology (3% ed) (op. 350-382). New York: Wiley.

Langenbucher, J, Labowvie E., & Morgengtam, J (1996).
Mesaring diagnodic agreamant. Journal of Conaulting and
Clinical Psydhalogy, 64, 1285-1289.

Maeg, J W. (1999). Behavior managamant: Fromtheoretical
implicationsto pradical applications San Diego, CA:
Sngular Publishing.

McDeamoatt, PA. (1988). Agreement anong disgnogidansor
obsvers Itsimportanceand determination. Prafessional
Sthod Psychology, 3,225-240.

Ndson, L. D., & Ciodhtti, D. V. (1995). Assessmant of emationd
fundioninginbranimpared individuds Pschdogical
Asesrat, 7,404-413.

Pimavera L. H., Allison, D. B., & Alfons, V. C. (1997).
Mesauremant of dependant vaiiables InR. D. Franklin, D.
B. Allison, & B. S Gorman (Edk), Designandanalysisof
dnglecaseresaarch (pp. 41-91). Mahweh, N Erbaum

327

VOLUME 3, ISSUE 3, 2002

Sdvig J,& Ysedyke J E. (2001). Assessment (8" ed). Boston:
Houghton Mifflin.

Sout, P.E, Jitzer, R. L., & Hess J L. (1987). Quartificetion of
agreamant in psychidricdiagnodsrevidted. Archivesof
Gergrdl Pyychiatry, 44, 172-177.

Skinner, C.H,, Dittmer, K. 1., & Howl, L. A. (2000). Direct
obsavaioningthod satings Theordicd issles INE S
Sgiro& T. R Kratodwill (Eds), Behavioral assessmant
inschools Theory, research, and dinical foundations (2™
ed,, pp. 1945). New Y ork: Guillford Press

e, H. K. (1988). Agreemat, rdidhility, acaurecy, and vdidity:
Towad adaificaion. Behavioral Asssssratt, 10, 343-366.

e, H. K. (1990). Prindplesof tet theories Hilldde N
Erlbeum

Qe H.K., & Lea P.S C. (1985). Effetsof theuse of paroantage
agreamant onbehaviord obsavaionrdichiliies A
resssessmant. Journal of Psychopathology and Behavioral
Asessrat, 7, 221-234.

Towgtopiat, O. (1984). A review of rdigbility proosduresfor
meeaLiring obsarver agresmant. Contenporary Educational
Pschology, 9, 333-352

Tryon, W. W. (1998). Behaviord obsarvaion. InA. S Bdlack &
M. Harsn (Edks), Behavioral assessment: Apradtical
hancbook (4" ed., pp. 79-103). Boston: Allyn & Bacon.

Wask, B.H.,& Loven, M. D. (1980). Classoom obsavationd
datar Sourcesof ineccuracy and proposad solutions
Behavioral Asssssmatt, 2, 211-227.

Watking M. W. (1988). MacKappa [ Computer oftward .
Penng/ivaniaSiate Univearsty: Author.

Watking M. W. (2002). Chi-Suare Analygs[ Computer
Dftward. PangyivaniaSate Universty: Author.



BRYINGTON,

PALMER & WATKINS

bserver
2

totals.

Note. P, is percent of agreenent,

Cbserver 1
Posi tive Negati ve
Positive 2 10
Negati ve 3 105
5 115
P-P
Kappa = -*——*
pp 1-P
p = Agr eenent s _ 2 +105 _ 892
°” Agreenents + Disagreenents = 120

=) B

Kappa =

_ [12)( 5J +£108x 11

120

126

.892 - .867 _ .025

1 -

. 867 . 133

P, i s chance agreenent, X

3 =.004+. 863=. 86’

=.188

are row totals,

12

108

120

and Y, are colum

Figure 1. Algorithm and sample calculation for Kappa for two observers who rate 120 cases into two mutually exclusive categories.
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