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Abstract 

Tlw env l ron men tal setting and the willingness to part­
icipate in a study may contain within themselves 
enough Information to unconsciously influence the per­
formance of subjects. A 2 X 2 factorial experiment to 
test thc•se hypotheses is reported. Results support 
both hypotheses. 

Introduction 

An extensive body of literature has accumulated con­
cerning dPmand artifacts in behavioral research 
(Hosellthnl and Rosnow, 1969). Only recently have 
cons11mt·r rt'SL•archers (S;lwyer, 1975; Reingen, 1976) 
t·ollcerrwd t.IH•mHc·l ves with Ornl' 1 s (1962) proposition: 

... a sub]Pct's behavior in any experimental situation 
w 1 ll lw de t:e rmlned by two sets of va riabies: (a) 
those that are traditionally defined as experimental 
vari.ables and (b) the perceived characteristics of the 
experiml'ntal situation. 

The latter variables, demand characteristics or art­
ifacts, are additional unspecified factors that may 
affect a subject's performance in an experiment at1d 
thus pose serious threats to both internal and ex­
ternal validity (Campbell, 1957). 

What are these unspecified determinants and how do 
they affect performance? Initially, Orne (1962) ident­
ifies them as the totality of cues which cover an exper­
imental hypothesis to the subject. Later, Orne (1969) 
gives recognition to the influence of a subject's role 
when he states: 

"Insofar as the subject cares about the outcome, his 
percept ion of his role and of the hypothesis being test­
l'd w.I I I becume a >cdgnlf lean t determinant of his behav­
ior. 11 

According to tills perspc,ctive, the totality of cues 
influence behavior when three conditions are met. 
First, t:he cues,' to have any influence, must be per­
ceived by the subject. Second, these perceived cues 
must convey an L'xperlmentcr's hypothesis. Third, the 
pl'rceivl'd cues must define the role of a subject 
because t:he responsc' of a subject is a function of the 
rolL~ creatl~d. 

Empirical research on demand characteristics has focus­
ed on these conditions. 

R(eS<'arch on the "cues" aspect of demand characteristics 
has c<mcc•rned itself with identifying their nature and 
occurrence in an experiment. The cues that increase 
the probab L l i ty that a subject has recognized and 
interpreted the experimenter's hypothesis have been 
found to occur be fore, during and after an experiment. 

Rosenthal and Rosnow (1969) suggest that a subject's 
prior knowledge about an experiment, past experimental 
experience, and pre-treatment instructions or measure­
menU; have the potential of being used to identify an 
experimental l1ypothesis prior to the subject's partic­
ipation in the actuaL experiment. 
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Cues that may convey the experimenter's hypothesis 
during an experiment take many forms. Grice (1966) 
shows that the use of a particular research design 
(within-subjects) suggests change to subjects. 
Silverman's (1968) results show that the atmosphere of 
the experimental setting is a potential demand charact­
eristic. The use of deception during the experiment 
(Kelman; 1967), if obvious, generates greater recog­
nition of the experimental hypothesis. Rosenthal 
(1969) in his study of the experimenter-subject inter­
action found that the sex, age, race and gestures made 
by an investigator led to increased awareness of the 
hypothesis in question. The message, source and con­
tent effect on suspiciousness of experi.menter's intent 
has been found to have some effect on the recognition 
level of subjects (Rosenthal and Rosnow, 1969). 

Post-experimental cues may aftecc a subject's awareness 
of the intended hypothesis. Upon completion of the 
subject's participation in an experiment, the inquiry 
instrument has the potential to suggest an experiment­
er's hypothesis (Stang, 1974). Further, because sub­
sequent questioning of these subjects often shows an 
unwillingness to disclose their suspicions, the re-, 
searcher is, a·t times, unsure of any demand bias in 
their performance. 

Research on the "role" aspect of demand characteristics 
has concerned itself with identifying the role a sub­
ject may adopt in an experiment. In all cases, it is 
assumed that the subject is suspicious of the exper­
imental hypothesis. 

Orne's (1962) original statements were based on the 
observations and behaviors of cooperative volunteer 
subjects. He assumed that the goals of science in 
general and the success of an experiment in particular 
were enough to motivate the volunteer to comply with 
any and all experimental instructions. In this case, 
the subject might adopt a "good" subject role and 
confirm what she/he believes to be the experimental 
hypothesis. 

Three other roles with different effects have been 
identified. In a study to test the effects of decep­
ti.on on an incidental learning task, Fillenbaum (1966) 
found no significant differences among deceived and 
control group. This led him to conclude that character­
istically a subject is "faithful." Because a subject 
does not act on his/her suspicions, a faithful subject 
role occurs. Agryis (1968) suggests that second­
guessing and beating the researcher at his own game may 
be commonplace in experiments. The "negative" subject 
role occurs when a subject tries to disconfirm the sus­
pected hypothesis by performing in a random or contrary 
manner. The effects of a fourth subject role was char­
acterized by Rosenberg (1969) as the "apprehensive" 
subject. This subject approaches an experiment with 
the expectations that his/her performance will be eval­
uated. If the subject's initial suspicion is confirmed 
in the early stages of the experiment, the subject will 
perform in such a manner that it will result in a pos­
itive, or at least no negative, evaluation. 

In an attempt to capture the substance of the liter­
ature and provide a better understanding of how the 
totality of cues affect behavior, Rosnow and Aiken 
(1973) developed an integrative artifact model. 



Using roll' theory and ~kCuire' s (1968) information pro­
cessing tltc•ory of social influence their model states: 

"Our central thesis is Lltat there is a trichotomy of 
mutually <'xt·lusiv<' and L'xiwustive states of behavior 
(compll;lnt:l't noncnmpllilll<~{' tllHI ('Ottlllt'r('nmpJI;JJh't') wlli('ll 
L'illl bt• H<'t'll iiS till• t•l!d prodttcl ol" lilrt'<' l'Oil)Oilt[ llH'tli­
iilOrs (n•t'L'Jlt I vi Ly, mollvnt Lon ;tnd capitbi.ll Ly), and 
Lh:tl arllL~t·l lndl'p<•ndt•nt variableH al.fecl till' ultimaLL' 
lltlLL'OlllL'S of t'Xl'L'l'"i.mt'lll S by indirectly i.mpinging on the 
behavloral states at any of the mediating points." 

According to their model, demand artifacts will influ­
ence behavior only when (1) the subject has adequate 
reception of the demand characteristics - or percei.ves 
the t•ues, (2) is mol!vatc•d to respond positively or 
negatively - or adopts a role, and (3) is capable of 
cxprc•sslng tile motlval ion behaviorally. ln :tlJ other 
cases, ill•havlor is overtLy unaffected by till' demand 
dlitractc•rist!c. 

The purpose of this study is to determine if subjects 
may be unaware of demand artifacts and yet influenced 
i.Jy tltem-:--1\:1;;- -demand artifacts, environmental setting 
and willingness to participate, are operationalized as 
independent variables and their unconsc_:i:ou~ effect on 
performance .is examined. 

flccording Lo Lite Rosnow and Aiken (1973) model, at the 
point of recl'ption the major concern is with conditions 
that affc•ct the subject's adequate reception of inform­
ation t·onn•rni.ng L'Xper-imc•ntal cues and expectations. 
flccoJ·dingly, tile artlfaclual variable environmental 
selling ls dtost'n and dlclwtomized to scientific 
scttln)~ and non-sc.ientific setting. !It the point of 
mot ival iun, the sc•cond mediator in the chain, the sub­
ject's will!ngJwss Lo participate is believed to rep­
rescn l ;H'<Jtt I L'Hccnt motl vat f. on, whlle unw i l1 i_ngness to 
p;Jrt lc I pntt• r{,·prt~senls countL~rac:qulescL'llt mol-_ivation. 

Tile• wl II !ngnc•ss to participate is di.cltotomizcd to vol­
unteer subject and non-volunteer subject. Finally, at 
the point of t:apabil ity, the subject must: be able to 
manifest lti.s motivation behaviorally. To give direc­
tion to Lite• subject's lwilavior a statement of consensus 
findings cont:ern.ing tile length of a Volkswagen relative 
to a Grand l'rlx Pontiac accompanies one of six ques­
tions ln il survey. '!'Ito subject is asked to indicate 
his/her percq1tLon of the relative length o[ these 
automobilt•s. Tlw subject may agn•c or disagree, i.f so 
motivilt<•d, wltl1 Llw t'<>llscn;.;us stat<>ment and manifest 
litis agr<'L'lll<'Ill or dis;~r;r<-'L'mcnt behavior;~ l.ly. 

llypothesis 

WL• know 1 iLtiL· aiHlllt h'lW till· '"tvironmenta.l sett.Lng 
ill.fects a subjt•ct's beltavlur. However, the fact that 
Llu.· physil';ll surrot111dings suggL'sl "sclen<.:c 11 shouLd 
lttdgltLL'n the su!Jjl't'L;s reception to informal ion. ln­
din•c·lly, Webe·r and Cook (I'J72) provide some l'Vldencc 
tlt;~t St' It-ttl II lc sc•ll ill)', is llkl'ly Lo <H"l iVill<' il good 
sub)t•t·l role·. Tit'' rt'H<'ilrt·IJ 011 tll>tt-scll'nlll iL" seLLing 
I,.; I !mill'd to sLudil'H ol- all.Jlude change·. Silvc•rman 
(JLJhil) did [ind thal subjects arc more acquiescent to 
'' persuasive ml'ssage when it is presented in the con­
tl'xt of a psyclto log Lea 1 experiment than when it is pre­
sented Ln a naturalistic setting. Although studies on 
environmental setting are few in number, they do 
suggest that setting may differentially influence a 
respondent's behavior. 

We hypothesize that when subjects are placed in a 
scientific setting they are more likely to be uncon­
sciously affected by the atmosphere and respond diff­
erently than those subjects in a non-scientific setting. 
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In an excellent reviev1 by Rosenthal and Rosnow (1969) 
the volunteer subject has been shown to characterist­
lcal Ly differ from the non-volunteer. However, as tlte 
authors suggest, little is known about the effect of 
using volunteer subjects. Orne (1962) in his study on 
dc·mand cltar<H'tPrl Ht lcs worked with voltmteers. Tlwy 
ilJlfH'ar<·d to lw so c<HlJll't·ative that he termed them good 
suhjects. One way of assessing the magnitude of volun­
teer bias in a study is to use non-volunteers in the 
same study. That is, although volunteers are solicit­
ed, both volunteers and non-volunteers are actually 
used. 

We hypothesize that volunteers are more likely to be 
unconsciously affected by their perceived role and 
respond differently than those subjects who do not 
initially volunteer. 

!Is mentioned earlier, subjects must be capable of ex­
pressing their motivation behaviorally. To accomplish 
this, subjects were asked to indicate the length of a 
Volkswagen relative to a Grand Prix Pontiac. This 
question was accompanied by a statement of consensus 
findings (you might be interested to know that most 
students believe the VW is 70% as long as the Grand 
Prix). An earlier pretest on this question ensured us 
that the subjects were able to estimate 70% of a line 
with significant accuracy. The dependent variable in 
this study was defined as the mean of the absolute dev­
iation of a slash (made by Ss) from a point that was 
70% (105mm) from one end of a line. 

Because we sought to measure the unconscious effec:t of 
the two artifacts on performance, we had to eliminate 
those subjects who were capable of "verbalizing" our 
hypothesis. For the remaining subjects, we interpret 
a small deviation from 70% as an unconscious attempt to 
validate the experimenter's hypothesis. 

Therefore, hypothesized in this study are the following: 

Hypothesis 1: Volunteers are more likely to be uncon­
sciously affected by their perceived role than are sub­
jects who do not initially volunteer. Thus, volunteers 
are more likely to validate the experimental hypothesis 
by deviating less from a point that is 70% from one end 
of a line, than are subjects who do not initially vol­
unteer. 

Hypothesis 2: Subjects who arc placed in a scientific 
setting are more likc•ly to be unconsciously affected 
!Jy the environment titan are subjects wlto are placed in 
a non-scientific setting. Thus, subjects in a scien­
tlfie setting are more likely to validate the experi­
mental l1ypothes!s, by deviating less from a point that 
is 70% from one end of a line, than are subjects in a 
non-sc.ientific setting. 

Procedure and Methodology 

'l'o estabLish a llcnelunark m<'asure, a pretest of 48 sub­
JcctH1 pc•rl'e·pliDil:o rl'gardlng the length of a VW rc·la­
llVl! to a Crand Prl.x was conducted. In addition, to 
determine how accurately the subjects could indicate 
various lengths on a line, they were asked to estimate 
66 2/3%, 70% and 75% of a line. Based on the pretest, 
most subjects estimated the VW to be 104.2 mm which is 
approximately 70% of a 150 mm line. Further, the sub­
jects were able to estimate 70% of a line with a mean 
absolute deviation of 3.8 mm. 

Sample 

On the basis of a brief request for volunteers made by 
a graduate assistant (the same person in all cases), 
subjects were clustered into groups of five and 



nsstgnc•J to e!lhc'r a Hclentlflc setting (psychnlogical 
('n!l~u!IHII 1 •ll lnhor;llorv) or a non--HCi{'lltffJc l'I1VJron­

""'"' ( lal")',c ··1'-"'HCP<HII). Sul>ic•c·t.·< who d.!d tl<>l !nittu.lly 
v<>luntc•er wc.•t·,. alHo asslgttc•d Lo one ol the Lwo settings. 
The rcque!Jt !'or vo lunleen< and the instructions given 
l.<> the subJc•c'LH Wt'rt' Jde·ntlca!. !I total of 100 male 
and fc•male undergraclualc!l wen~ aftslgned to one of four 
t rea tmr!n t group8. 

l'rncedun• 

,\ mal" ,.,,,urce J n troduced the study as the i_~st part of 
a two pnrt study designed to identify what they as 
individuals thought about one topi.c - the automobile. 
They were asked to answer questions regarding (1) their 
experience with any of sixteen named automobiles, (2) 
most Jmpurtant features considered prior to purchasing 
an automobile, (3) rank order in importance, fuel­
ecunomy, performance', size of car, (4) the length of a 
V\v relnl !ve to a t:rand Prix, (5) their agreement on one 
of two statements deal !ng with the relationship of 
hor.<Jeji(JWl't" and rue I ecPnomy, (6) their awareness of 
advertis.lng cnmpaigns for any of sixteen named auto­
mobiles. After the study was completed, subjects were 
given u post-experimental questionnaire. They were 
asked about Ll>c suspicions they may have had regarding 
th<' purposP of the study. 

Research Design 

!I 2 X 2 factorial, consisting of two levels of willing­
m•,qs t<J part fc !pate (volunteer vs. non-volunteer), and 
t\~0 J.PVPJ.R of e~nv!rnnmental Setting (scientific VS, 

non-· scient l[ !c) was empl.oyed. The dependent measure 
was defined as the mean absolute deviation from a 
point located 70% :>.long a line (this point was not in­
dicated on the test instrument). A two-way analysis 
of variance was used to test for main effects. 

Resulto< 

!llt!Jnugh tilv purpose of the study is to measure the 
IIIH'<>JlfWinllH pffect of two artlfacts, we begnn with nn 
n1111l yn !H of '!1. UH<lh I,. n•,;ponHeH to obfterve the change 
In the· rumlls ohtn.lned from u.l.l Hub]ecttJ and from 
llt<>i<e who could not verbalize our hypothesis. The mean 
responses for all the subjects is found in Table 1. 

TABLE 1 
MEANS OF THE ABSOLUTE UEVI!ITION 

FOH !ILL SU!l.JECTS 

SETTlNC 

sc IENTIFJC NON-SCIENTIFIC 

NON VOLUNTEER 21.30 16.22 

VOLUNTEER 17.04 23.13 

19.17 19.67 

18.76 

20.09 

!In analysis of variance on the mean responses results 
ln a significant interaction effect for experimental 
setting and willingness to participate (F = 5.7526, 
p < ,OJ). The matn effect for both artifacts is not 
sl;tnificarit (F. 3241, p < .57; F = .0461, p < .83). 

On the baHIH of the post-experimental inquiry, subjects 
were d!rnfnatvd from the analysis (VOL/EXP = 4; VOL/NAT 
= 7; NVOL/I·:XI' ~ Y, NVOL/N!IT = 6). They were able to 
verbal IZL' the intended hypothesis of the study. The 
mc'nn r'eiiponfte·s for tlw remaining 66 subJects were used 
IIH a mettsttt·e or Llw unconsc iouH effectH of two vari­
abl<'H. Table• 2 shows the mean response for this group. 
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TABLE 2 
ABSOLUTE DEVJ ATION MEANS FOR SUBJECTS 

UNAllLE TO VERBALIZE l!YPOTHES 15 

SETTING 

s CIENTIF!C NON-SCIENTIFIC 

NON VOLUNTEER 17.43 20.06 

VOLUNTEER 12.53 17.44 

14.98 18.75 

18.87 

14.77 

An analysis of variance on the mean responses is pres­
ented in Table 3. The willingness to participate is 
significant at the .06 level, while environmental 
setting is significant at the .07 level. Although the 
joint additive effect is significant at the .02 level, 
neither main effect is at the conventional .OS level cf 
significance. An examination of the differences be­
tween the row means and column means and a sample size 
of 66 suggests that an error rate of .10 is acceptable. 

TABLE 3 
ANALYSIS OF VARIANCE ON ME&~ 

ABSOLUTE DEVIATIONS 

SOURCE ss df MS 

MAIN EFFECTSa 517.69 2 258.85 

W* 229.15 1 229.15 

S* 241.41 1 241.41 

W X s 21.20 1 21.20 

ERROR 
(W. Cell) 4,197.04 62 67.69 

TOTAL 4,735.94 65 

a = join additive effects of W and S 
W* volunteer, non-volunteer 
S* • scientific, non-scientific 

Discussion 

F 

3.82 

3.39 

3.57 

.31 

P. 

0.027 

0.071 

0.064 

0.578 

When all the subjects are included, the analysis sug• 
gests that the volunteer subjects across settings res­
pond in the intended manner. The non-volunteers in a 
non-scientific setting respond contrary to our expect­
ations. In all cases the mean absolute deviations are 
large, indicating very little willingness on their part 
to validate our hypothesis. If we assume that all the 
subjects did not recognize and interpret our hypothesis 
we are left with an ambiguous interpretation of the 
interactive unconscious effect of two artifacts. How­
ever, when the subjects who recvgnize and interpret 
our hypothesis are eliminated from the study, the art­
ifactual variables appear to have an unconscious and 
systematic effect on their responses. 

An analysis of the post-experimental inquiry for the 
eliminated subjects is revealing. Volunteers who rec­
ognize and interpret the hypothesis react contrary to 
the statement of consensus findings. Their responses 
are. extreme, and appear to represent a reaction to 
being deceived. The non-volunteers placed in the 
scientific setting also have extreme responses. 



However, their responses are more a reaction to their 
being coercl'd into participating in an experiment. 
Finally, Lilt• responses of the non-volunteers in the 
non-scit'lll Ll ic ,;etLi.ng are less variable than any other 
group of subjects. From Ll1elr post-i.nquiries they 
appear to l1e more concerned with completing the ques­
tionnaire than with expressing their true feelings. 
Unlike, the other non-volunteers, their responses seem 
lo reflect an "T gave you what you Here looking for" 
attitude. 

When these aware subjects are eliminated, He are left 
1dth the concLusion that subjects Hho can not verbalize 
an experimental hypothesis are nonetheless influenced 
by two artifactual variables. 

Voluntee1·s, on lhe av<'ragc>, have Less variability in 
tlll'ir rt'SJHlllst·.· Llkt:wlst', subjects in the scientific 
st•llln);, on lilt' avL•r:t)',''• haVL' ·l,.ss variabiLity in tbelr 
rt•spollsl's. I r Wt' assume l hat smaller absoluLL' dcvla-
Lions an• an unconscious atLL:mpt Lo validate a11 experi­
menta.l hyputbes ls anJ larger absolute deviations an 
unctliiScious attempt to invalidate the hypothesis, the 
data suggcsls Lwo observaUons. First, even though 
sub.iL'Cts arL' 11alve al)l)ut an experimenter's hypothes.is 
tilt• comlllltHn: crc·alvd !.11 Llli.s stu.dy appc:ar lo sysLL,m-
ntlc,'llly illrlul'tlCt' Lhl'ir JH•rformnnct..'. Sl'.cond, tilt•. c·nv-
ln>nllll'llial .•<t•lling of a psychologlc::L Labornlory and 
lhP wi.lll11gness Lt> parliclp;~Le appc·nr to <'t>lllnln within 
t hvmHt•l vt•s l'IHJtlgl1 In rormal. iun (l'lll'H) Lu c-aust• <In uncon­

scluus ell eel. 

Conclusion 

This study raise's important issues with regard to the 
c•xlernal va 1 I d ity of laboratory research. 

Can we gL,neralize our findings in the scientific setting 
to non-sclL'IILific SC'tlings'? This study suggests He 
can 1 l. Can we generalize the findings from volunteer 
subjects lt1 llt>ll-volunlcers? This study suggests we 
call' t. Wl~;tl ··an we say? 

j 11 till' LlbSL'I\Ct' tl f .le<J rnlng an l'Xper imenter 1 S hypothesis, 
th•' env inmmc•ntal setting and willingness to partici.pate 
contain within themselves enough information to uncon­
sciously inflLll'IICe the performance of subjects. For 
rcsearchl·rs cng.agl~d in consumer Gchavior experiments, 
!wing nwnn• of dL'mand characteristics is the first step 
La ken Lu reducL' LIIL'l r ln flucnee. 
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