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Abstract

Several factors thought to influence the representativeness of

' behavioral assessment data were examined in an analogue stud¥y

~ 3

employing a multifactérial design. Systematic and unsyStemétié
' ' . 4

methods of observing group behavior were investigated usiné 18 male
.and 18 female observers, Additiomally, valence properties of the
observed behaviors were inspegted.' Subjects‘ gsséssments of a vide

tape were compared to a criterion code which ééfined the populatio

of behaviors, Results indicated that systematic obéervation procedures

»

were more accurate than 6nsystematic procedures, though this factor

4

' interqcted with gender eof observer and valence of behavior. Addi-

N

s

tionally, males tended to sample more"represéntatively t females.

A third finding indicated that the Avgatively valenced behayior was

overestimated, while the neutral and positively valenced behaviors
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Observation Procedure, Observer Gender, and Behavior Valchdes as

Determinants of Sampling Error.in a Behavior Asseésment Analogue ,

'
: . -

The enterp/}qe of behavfor therapy relie% largelv on the
direct observation of behavior, thus the improvement of thys
methodology is perhaps the most critical task for strengtheniné

our contribution to the scieﬁce of human behavior" (Johnson &

Bolstad 1973, p. 8). Undersco:ﬁng this need, Linehan (Note 1)

‘has called for an examination of the validity of behavioral assess-

ment techniqLes. J;/\

Jones. Reid, and Patterson (1975) have suggested that the
definitive fearures of naturalistic a%sessment are (a) the sampling
of behavior in situ, Cb) the low degree of inference in describing
ovett behavior, and (¢) the use of trained and impartial observers.

However, the impartiality of observers and. of the data‘they record

has been reqently'qustioned along three lines: (a) social

influence processes, (b) the adequacy of sampling of the population

of behaviors, and (c¢) the gendef of observers. In the analogue

. study to be reported here, these three factors are analyzed, both

for their eeparate effects and their interactions.
Social influence factors have been qtudied by Scott, Burton,

and Yarrow (1967) who found that an obqerver informed of the fnature
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of the research collected data that-confirmed the.hypothesis sig-

nificantly more thanudid uninformed observers. Because of the

importance of this finding to behavioral scientists and because

Scott was the 1nformed observer, additional research has been
conducted on this bias phenomenon. There is conflicting data as
to the effect of social factors on biasing observations (e e,

Kent, o' Leary, Diament & Dietz, 1974: Shuller & McNamara, 1976;

Skindrud, 1973). HoWever, the. preponderance of the evidence

suggest that under certain conditio ) both behavioral and global

perception data are Subject tp biasing influence (see also o Leary,

o S {

Kent, & Kanowitz, 1975).
.An additional variable which may affect the data-collection
. - G
process is the definition of the behavioral code, and the Presumed

£ . . . .
relationship between the code and the personality construct which

-1t is designed to assess. For example, behaviors such as’"hiéh-

rate"for'"selﬁ-stimulation"Y(Jones et al., 1975) are impiicitly

or. explicitly related to constructs such;as "hyperactivity," and

thus are negatively valenced. ‘Whether obseryers differentially'

L

; ! . - . N B .
perceive and record behavior as a funcfgbnxof valence prone~- {

of code-construct relationshios is critical, especiall, . 2

‘. .
‘ ! . -

most ding systems ‘contain behaviors of a range of valences.

a second factor which has been shown to influence the

4 '

c
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. representativeness of behavioral data is the procedure of sampling

employed. Thomson, ﬁolmbe;g, and Baer (1974) have shéqn that a
‘spaced sequential procedure.of observing groups produces the

o ~ Smallest error in estimating the population of behavibrs. Powell,

Y

Martindale, and Kulp (1975) have demonstrated $hat momentary time -

>

)

sampling at least once every 120 sec provides data wﬁich are<§ru1y

4 . '

representative of the population.. In génera1;<thg more frequent

) - >

the sampling of the population, the more representative were the

data obtaired. In a czgparisdn of tiﬁensampling and inéerval— .

sampling procedures, Repp, Roberts, Slack,,Repp,land Bgrkler (1976)

found that the most representative data wére obtain?d in interval
rECOfQing, while time-sampling proce@urés’prggucéd highly inaccu-

rate estimates of the population of behaviors. - However, both of

these latxerxsfudies include a number of deficiencies wh&éhﬁ

]

™~ " 1limit generality. For exapplé, Ppwell et ali»uSed a simple ong;g

cé;egerx code of a secretary's in-seat behaviora wﬂile Repp et al.

employed a time-sampling spaciqg.which yielded infréhugnt\samples o
of behavior. 1In ad&ition, because Repp et.al.. used electro- )

7 -

mechanically-generated chart records as the pppﬁlation frem which

samples were derived, the,a}t;ff%ial nature of this stﬁdy‘pre—\ oo

cludes generalization to revearch employing human observers:

. . . . ~ ' P
They must decide on the particular person to be sampled aé;wélIlas v

-

X

=

'
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rthe on301ng bqhavior, and must ensure accuracy of . data logging.
N ¢

Kubany and Sloggetb (1973) provided an excellegt/comparison

of the representatiyeness of two population—samplinguprocedurés.
“ : s . : \
In their study, data collected by a teacher using a VI-4 min )
schedule of claésfoom observation were compared to data collected
by the experimenter on a FI 15 ‘sec ;chedule Kubany and Sloggett's
results indicated that momentary %ime sampling atelohger*intervals
v -

provides data which are veridical with more frequent sampling of

i-the population. A limitation of this study, ho&éﬁé}, is that the
true population.of hehaviors was not assessed.- Thus, there may

F have been constant error in either over= or ‘underestimation of

the sampled behaviors - '

.

.

#* .

The nature of the sampling progcedure is particularly impor-
tant when the behav1or %of groups 14" the focus of study ‘e, 8+»

classrooms).’ 1t has long been suspected that teachgrs are unsys—

tematic in their sampling procedures, and a random manner of obser-

{ N
vation may lead to 1naccuracies in summary reports (Wahler &

- e

‘\ Leske, I973) and behavioral data. However, there has been no

empirical test of whether systematic methods of\sampling improve

. - . _

. upon those data collected from uns§stematic recording procedures.
Jhis question'is especially salient because of the recent'emphasis
on the‘collection %f mormative\data (e.g., Walker & Hops, 1976).

(‘
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?®
'



direcf'generalizabili&y of the present data'pase necessitates

. v ) .
. " . _‘ . y '
. Voo AY * M D : ¢ .
- - e o ’
g ‘ .
\\ “ v ] & . \ e
’ - Determinants of Sappling Error
P " .
& . . I » . )‘ 6 -

iy
P

In addition, one might'expect that the valence properties-of ‘the
. 1. .. ' ’

behavioral codes emp}oyed may‘intétact in some fashion with the
observation system used. o : oL : R .. '
N i} o o o e ‘ g
A third variable, which has not recéived attention in the d . \

Y \ . v .‘ . '.\ . - - N N ) [ -

behavioral .assessment literature, is the influence of gender on >

7 1 . J /' "’
LS

accuracy of observation,” Data from the literature on social

memory suggest that females make more accurate assessments than’

males after observing videdtapes or photogtaphs of groups of g
: : P . - ’ L
people (Mazanec’& McCall, 1975; Witryol & Kaess, 1957). However,

Lo

these’asseséments are not made immediately, and.thus différ from .

most behavioral assessment tasks.- Tne vig}iahce literature

suggests that females may be more accumate in tasks»requiring
VAR ¥

sustained artention (Davies & Tune, 1969), althougp males haye -

» >

been found to have a shnrtéY reaction time in visual. vigilance

\ tasks (Harklns. Nowlin, Ramm. & Schroeder, 1974 To}in‘f‘Fisher,\

1974) and to be superier in problems whach require visual®

/

discriminarion of ob1ecrq set in a lauger context (Guilford. 1967;

AY

Mac%oby & Jacklin. 19743, 1974h) "The inconsistency and lack of

Al

examination of’ possible Qend*? differences in thd cqpacity to

representatlvely sample populatfbns of behavior in a naturalistic

-

assessment tas%. »

B . o ' ) ) :
4 ' ! . . -~ . '
. ~ ? = \ ' . A .
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The present experiment was designed to 1 vestigate three
. " 3 . e

factors which 90851bly influence the representativeness of data

z
w

obtained in studies employing Begavioral assessment in general, and

. /
'momentary time sampling in particular. . This study is not proposed

~Fe, g v, v

‘as.represencative of traditional behavioral _data’collection; for

L d

example, we employed videotapes ‘father, fhan live performers. gg“
our

order to assess the actual population of beﬁaviqrs -Rather,

’

' purpose is to contribute to knowledge of those” factors ﬁhich may

\

bias observation. through an analogue study with high internal -

Q

. validity, and whioh ab%ows for higher-ord r interactions to be .

. L

revealed,’ First bias effects due t¥ valence properties of code—
” i

construct relationships were investigated using behavioral codes .

} .
to represent negative,.déutral ‘and positively valenced personality
. ' . . N
characteristics Second, the proces’s of sampling groups was

La

examined, and an_unsystematic‘(idiosyncratiis‘method of observation
> [T ' ’ ) ' - A '

was compared with a systematic (standard)’pfocedure. "Third, the

representativeness of sampang ad a function'of observers' gender _

S

was investigated. Add1t1onn11y both algebraic and absolute

a ~4

yere_asSessed. Finally, stcpw1se-regression was used to;examine

predittors of. absolute erro-. \

wre

N

deviation (Newell, 1976) in«sampling’the true populatioﬁ of behaviorq B
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' v o .. . .
+  Subjects - o . . . . - P

. ) - - : L' ) 4 o .«
| - Fifty—three\subjects between  the ages ofvlﬁpand 42 years
. ~ » ‘ o

o ot (mean=22.6) participated in this study as obseryere» Eighteen v ‘r~)
male and 18‘female observers are inc];ded in»the final safuple; R i
eight maies 'and p&n:-females were exdluded on the basis of the :' ", ‘ §
-selection criteria whichpare detailed in the Design and Précedure S

"\—’-‘——f - 7 , - X ; ‘ .

. ' section. 'Subjects'had an average of 2.1 years of college I
. 5 « 4 ' ] .

' o ;
* education, with a mean of 3.8 psycholog} courses, All subjects.
received course credit for their participation.'
‘Matetials -. - C C . o ‘ .

- In order to gspecify the population of Pehayiors contaiqed .
) within the'asseSfment stimuli,’a videotape ;agﬁtreduced whzch - f '
. . : S
‘ _F depicteJ sii peogie (two ma1e-aaa four“fegale) whoiwere’iastructed
N <‘ ‘ro'follow an informal script. This'group‘tape wasglO min'loﬁg; : .
’ and designed to regemble the'administration\et a group personélity‘ ';C
que;tiOnnaire. The-actérs eat abJut a(large conference gpﬁle, and N -

were instructcﬁ to behave as if they weré ta&ing a rest, although

they were- sold to engage in Qhe follog;ng behaviors of intereet
v - (a) holding the test booklot*in both'hands, fb) adJusting clothing,

N\ < jewelry, and S0 forth" resting- head in both hands‘ .and (c) cross—

]

ipg.the arms. These&xpecific behaviors Aefined the populatiop“b@
. - LY

B
) . . e'_ & . I ‘ N
Tod N . ' * . ’
.y . . v - N ~
. . - . - . ) .o
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Behaviors wH&ch subjects were to 1ater sample ° »

va
\

After the v1deotaping was completed a signal which noted
|

1

40 sec interdadiwwas dubbed onto the audlo track A criterion
code of all actors' behadlors at all intérvals (defined as the . '\\ §
-

. instant the signal- sounded) was .constructed by the author\;nd a

female assistant. Disagneements were resolved in consultation
R . . . o / s -

with other 'assistants’ who were either male or female, The group
. . L e ’ M
N
tape that was employed hhd relatively equal percentages of’ .

interpals.during which 3 e°actors engaged in . the three valenced

behaviors (Neutral=10 6%, Negative=8 3%; and Positive= 13 17%) .
B . S
Because 687 of theK\Corable intervais contained»nonsalient“ . ”

. /
behaviors, over—-.or undersampling of one of the behaviors of .

interest did not necessarily determine the sampling probability

of another recordable behav1og All tapes mere presented od a
b1ack and white v1deo mon1tor (Sony model CVM—llOUA) ﬂ;ﬂlz 5u>jects
recorded their observatlons on a three—1tem checkllst "

’

?-

and three lévéls of the within subjects factor (code valence).

Design apd ProcedUre e ,fkg ‘ . ’ ‘ : rﬁ
This study;usod a three—way’dégign, with two‘leyels of each

-, * ¢ B . : "
between groups factor (observation procedure and observer gender)r
- |\ - .

’

The investigation involved a sing%e laboratory séssion, with
) . : ’ ) .

/
subjects randomly assigned to observation procedure groups. All

.‘v

v * : ¢

~s .

+0

\...{ﬂ/o
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o 1ev€ls of the within subjects factor were obtalned from the single .
) -checklist completed by each observer.- _ . '
" , { . . - N , ‘I .
\Subjects'yere recruited'from two psychoiogy lecture clagses, "
o with the experimenter requesting "research assistants' to aid in
. ‘: . a behavioral ohservation project. Upon arriving at the 1aboratory,

sub]écvﬁ completed an apﬁ&ication for assistantship which

£ -’

quuested basic demographi; information. After answering f L -
preldminery questions, the first instructional tapeﬁpas presented
’ to the subjects, who were seen in&groups numbering up to.five.
_ Experimental deception. A deceptive set was 1ntroduced -to )
. provide}for'vélenced_behavioral codes:'.Ostensibly. the observers %;
were to code ove;} behaviors.of people teking a ghoup personality

*

S test. The study was, supposedly, an attempt to compare two VS
. N _)} % -
2 - - N
g . methgds of personality assessment, and the ohservers-were tohd

that their observations were to be. later correlated with theﬁ

- T ' _'questionnaire measures. The observers were needed to "ensure

R that experimental bias would be eliminated, as the experimenter

had already scored the personality tests,”

i ) Further instructions dere:deliuered on videotape, to insure
t : - -standardized presentation of'informationt The behavioral codes
N | were defined and modeled; and a rationale was oflered for the N
s , , ) . .

) scoring of'the particular behaviors. It was explained thét;ad

. E h . S

El{l(j o | s ‘ .llq

Aruitoxt provided by Eic:
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earlier‘gtudy had fouﬁd relgtionshﬁp)‘betw.en these overt
behaviors and ‘the pirSOnality constructs whiéh were measured in
the test:'."ﬁeuroticism," the"négatively valenced’béhavior,‘
osteﬁsibly was related to ajcategory called "Fidget"——th? manipu-
lation of clothing ofijéwtir&, or holding the héad,in*both hands.

-

"Positive Functioning." the posftively valenced behavior, was said

to ge related to "Bookholding," or holding the testybooklet with
both hands. Fisally, subjects were told that a "neutral" behavior
needed to be observed, that"being the "Armcréssing" catééory which
was supposedly related to no particular'personality construct.
Training tapes. To ensure that all subjects could
N 5

accurately assess the behaviors of interecgt,~three videotapes of

‘&»ﬁt\""‘ LY

" individual females were used for traiﬁing purposes. During each

4
’

of these 5 min tapes, questions could be asked, and definitions

of the behaviors were again offered. " A fourth videotape was

employed, to assess accuracy of code usage, with am interval-by-
.

interval agrPem:%t score (Hawkins & Dotson, 1975) of 90%
. 3

required in order to view the group tape.

ALbservation procedure 4nd group tape. After the subjects'

accuracy was assessed, a second instructional videotape was

" presented which explained the coding procedure to be us?d in

assessing a group, of individuals. Half of the observers were

°

+

Yoo
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taught fo“obéé;vé the,éroﬁppsystematically.(TStartywith,any;
individual;{thénlobserve each person for .one interval in a,clock-

the tape epnds.") The remaining observers, were

_ asked to use an unsystcematic observation strategy. (''Start with any

' . i
individual, choose the next person to code. in a completely random -

manner; do not use any systenx%hich would allow prediction of the
i - v J'. . : .
ué%f?perSdnﬁyou will choose.") All subjects were then cautioned

that the&.%ust ébserve the individuals in'the group in gystematic/
unsystematic fashion "to ensure thgt the data will be free from

bias.")

13 [N -

Immediately before observing the group tape, all subjects A,,
were asked to define ;he behaviors of ingerest} and to state. the
observation brncéﬂuro to be emplpyeﬁ. Each subject observed the
group tape in isolation; all were tolg that they were viewing a

unique tape.

¢

After the group tape was completed, a questionnaire was
given to check the adequacy of the deceptive set. Subjects were
¢ X .
asked first to state the relationships between the behaviors and

the personality constructs, and second, to state the degree of
° H

their beliefs in these relationships. Only those subjectslwho

-

stated at least two of the relationships and indicated at least a

\

mild belief in them were included in the present analysis.

—

.~

t B A
(Y
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i } ‘ . // : — .o - e

7 .Of initial i \erest.was the assessment of possible
¢ S~ : «

differences between subjects metained or excluded from the primary

‘analyses on the basié of rejection criteria. The t tests performed

»

'1ndicared no group differences with respect to age, - class standing,

number of psychology courses takeﬂ; grade-point average (GPA), or -

wf

difference was found on the absolute error .variable, with‘aubjects
included in the analysis making an average absolute error of 10.7%

« Y
while excluded subjects deviated 8.9%Z, £(51)=-1.66, p>.10. Devia~

tion for this and all other 'analyses was defined as the observers'

“estimation of the percentage of intervals in which the group

[

1 .
engaged in specific behavior minus the true percentage of intervals

the gproup engaged In these behaviors. In addition, 1f compared to
the actual population of behaviors, a relative indication of over-
7o

éndaunderestimation is available. ~

Prior to analyses of ﬁhé primary dependent hmeasures, a two-

'way ahalysisiof variance (ANOVA) was used to détermiﬂe whether each

~

'observatioh/gender group”retained in the analyses were equated on

demographic, measures of decéption;'and accuracy of pretest -

;. variables. There were no significant group differences on age,

class standing, GPA. pretest agcuracy, number of relationships

v

o
(W]



.

*

. ¢ ..
Determinants of Sampling Error
o ' ' . -
v . s \ . ‘ L{
remembé?ea, drithebdegree\of beligf in these relationships. For .

!

all subjects, the averagé belief rating of the negatively valenced

category was 2.94, with the positively valenced category réted
2.77 (l=not-rélated, S5=very strongly related), _t_(20)=_.87, p>.10.

However, one ANOVA did xeveal a significant sourcé, with femaleé}

-

haviﬁg taken more psychologyicourses thaﬁimales. F(1,32)=5.66,
p<.025. "

" When analygﬁﬁé dev1ation scores, the dependent measure may be
conceptualized As either the long-range évepage of observers'
error (algebraic error) or the average error independent of
direction (absoiure error). ;in the present experiment all
analyses cmpdo;in& algebraic error wefe analyzed via three-way

ANOVA. Absolute crror was COnstiréd primarily releva%; to the

befweea group factors, aﬁd was anélyzed using a Lwo—wa; ANbVA.
Analysis of algebraic e;ror indicated SPVerél,sighifiéﬁpr’

oft . R : ) ) .

sources of variance. Systematic observers were more« accurate than

b

unsystematic observers, with the former making deviation errors of
~.23%, and the latter making errors of 2.57%, F(1,32)=16.09,

}3(1001. 'Thus, in terms of total recordable behaviors, unsyé;

tematic observersjperceived 3.7% more behaviors than were actuafiya‘

A
presentf while systematic chservers actually underestimated the

’
total behavior by .3%. Thc observation procedure, however,
T : .

-

o,
-
v

i

A
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iiniéractea.with thq>6bservers” génaér,~ﬁ(ll32)=4.28, E_<105
(see.FlgUre 1), though it ﬁid'not inte%act wlth code valenLe.»
Category valenée @as a thlrd source of slgnificance 5(2,64)=
1}‘92v‘2f<'001» with an é ﬁosteriori‘EﬁteSt\indicating thaf more
* deviation errors were made in\observing the negatively vbléhcéd‘
- category (3. 527) than either tﬁz positivgly (-.18%) or neutrayly

( 47 %) valenced c tegories, t(64)= 4 98, R" 001. I? terms of the

" population of behaviors, observers overestimatéd theg negativel§
Zf valeﬂcgd and neutral category by 42.47 and 1.6%, respectively,

I gpile.ungerestimating the positive category by 1.3%. Addition-
iigly..a valence x observatidn procedure X genJer interaction was

e ng?‘&ficanr F(2,64)=5.03, p<.01 (see Figure 2).

ey

, \.,“-.‘- T R ; L ’ ], .

: v F woere.more accurato in sampling the population than fepales,’ //////////)

- . S P o ,

& .  £(];32)=6.95, R‘<.015. Males deviated an average of/9.06% while . C

females deviated an .average of 12.28%. There were no additional
&‘.\

\S\ . séurces of variance for absolute error. S

Stepwise regression analyses were performed on both absolute .

error, as well as the number of errors made on the pretest




-a

.
Determinants of Sampling Error

\ ‘ ' o ‘ . 16

(accuracy of using the codes). After controlling for the sources B £
of error which constituted tbe composite absolute error score, no v

demog;aphic variablesfpredictéd absolute error. However, GPA was a N

significant predistor of errors on ‘the pretest, with a partial . A

. coﬂrelagion of -.39, 2(1,34)=6.17,«2]<.05. Thus, the lower the /
GPA:\the more errors were made on the test tape. Of additionél ' : .
importance, males tended to have lower grade .point averages, ' ~

’ - . ’
although this was not a significant source\Qf\va;iance (p>.10).

It appears that systematic momentary time-sampling procedures

N

provide relatively unbiased information, hile unsystematic time

-
&

sampling produces a significantly larger degree of Bppulation-
. . . A
sampling error. This result extends the work of Powell et al.

(1975), and parfially confirms spedylation by Oma?&, Fiedler,
) J | .
and Marvin (1976) that unsystematic methods of observation allow

idiosyncratic bias. The degree this idiosyncratic bias is
. . & . u
evidenced by a significant gender x valence x observation

procedure interaction, and insﬁgction of Figure 2 suggests that
sampling error is actually ultidetermined.: However, no inter-
N v . R N )

will be-attempted. We would like to

<

pretation of this interaction

note, though, that behavioral aséessment, ligg other subdisciplineé

S, - e
jbf psychology,**appears to bc subject to higher—-order interactions

(cf., Crdnbach, 1957; 1975) and continued investigatibn of
_ . T, , o \
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attributes and treatments which may effect observer ‘behavior

&

- ’ v
- ~ ~ - - - - -
appears to be in order. - ) - o hy

- "_vi An uhéxpedqéd finding was thaé\femaleé tendedzgo~qbsér§é less'

é%? s representétively than males whén éb;qlute error is the measure of /
, S .

m“*i “£nteﬁés§}' {lhen algebraic error is inspected, females appear tobbe

f 1essﬁrepresentative obserQers when usiﬂg a random method of

observatiod. The lack of main effect for observer gender in the

5 £ - !
algebraic eérror analysis s%ilects the dispersion n? femaigs' errdr .
- : ‘! u,,

Id . .
in'ﬁpth_the positive and negative direcs w

pPre a level of .error approaching zero. ;.tionale for these

.

sex differences may be found in the literature on visual discrim-

ination (Maccoby & Jacklin, 1974a; 1974b). However, the present
o ‘findings should be considered only as suggestive for further

regearch, and certainly not as an adequate basis for personnel
decisions.

An addiiional note of importance ig the failure to Aetect i
differences in the rate of absoluFe error between subjects included

or excluded from the primary analyses. While this suggests a degree
- : { . :
of generality of our findings, a more sensitive test would have

3

required a larger sample of subjects who did not beliébe in the s

~

deceptive code-construct reluﬁionships. ’ )
In conclusion, valence of behavioral codes, gender of < ) -

-
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. . observerg, and the observation procedure have been demonstrated
. h . A

to influence the representativeness of momentéry time sampling in

-~

a behavioral assessment anaiogue. It is clear that if behavior -
1 - . ‘ : ’ -

thetapists are to-continue to rely on their data as evidence of

2 -

* the efficacy of their teohniques,.rather than on testimonials
' (Johnson & Bolstad, 1973), thev must eliminate or cont

\Egptandom sources of populat...-sampling eqrorﬂ Firéf,;however,

the c0mpYExities inherent in behavioral observation must be

14

7 thoroughly studied. o j ® : ' *

It is likely that the effects of social influence and /
. gender'can be negated by careful cbeserver training, just és the

.

adoption of systemdtic sampling techniques has produced more valid
. - R

estimates of time frequencies. The value of analogue studies lies
. _ . a.
' in, identification of those biasing factors to which trainers

should attehd. e

S
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Figure Captions
Figure 1. Samﬁling»Error'as~a Function of ‘Gender and

Observation Procedure.
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