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Abstract
TheHong Psybological Reactance Scale (HPRS) purports to measure trait readiamegs(
Page, 1989) Trait reactance refers to a propensity to experience psychological reaatance,
motivational state that is aroused when a behavioral freedelimisated othreatened with
elimination. To date, five studies have examined the psychooetoperties othe HPRS but
reached different conclusions regarding its factor structline. current study further
investigate thefactor structure and reliabilityf the scale, using confirmatory factor analysis to
test four competing model$our apriori models were tested: a ofector model, fowfactor
model, highetorder model, and bifactor model. A modified bifactor model in which a general
reactance factor explained common variance among all of the items and specific factors
explained additnal variance, among sets of items after controlling for reactance was
championed. As such, it is recommended that reseaichemssted in relating general trait
reactance to external criteria employ structural equation modeling (SiEig)ications for

estimating reliability and scoring of the HPRS are discussed.
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Examining the Dimensionality of the Hong Psychological Reactance Scale

Numerous researchers have argued that assessing noncognitive variables (e.g., attitudes,
personality) isimportantie ducat i onal and wor kpl ace settings
experiences and outcomes (e.g., Kyllonen; Kyllonen, Walters, & Kaufman, 2005). For example,
Kyllonen et al. asserted that the measurement of noncognitive constructs could contribute to
threeareas of higher education, specifically: (1) admissions, (2) programming (e.g., guidance,
policies, and interventions), and (3) outcome evaluation. One suetogaitive variable that
could be useful to universities and organizations is psychologicahrez.
Defining Psychological Reactance

Psychological reactancis a motivational state thainctions to restore behavioral
freedons that aretiaken away ortreatened with eliminatio(Brehm, 1966; Brehm & Brehm,
1981). For example, consider an empleyden, who received a request by her supervisor to
work late one evening. Jen had already put in a full day, had plans with her friends that night,
and consequently, felt angry and frustrated at the thought of having to cancel her night with
friends. Sk felt a strong urge to meet with her friends anyway, so she decided not to work late.
Jends arousal i n motivation ai med at restorin
example of psychological reactance.

Psychological reactance theory (PRT)gorated from the tradition of social psychology;
thus, researchers initially conceptualized reactance to be situational. As such, researchers
primarily focused on aspects of the situation that gave rise to reactance (Brehm, 1966; Brehm &
Brehm, 1981). Hwever, PRT has evolved to include the conceptualization of reactance as a
trait representing oneds propensity for react

Br ehm,; Dowd, Milne, & Wi se, 1991). Staa dt anot
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they aran general From this perspective, trait reactance has been related to numerous
individual difference variables such as trait anger (Hong & Giannakopoulos, 1993; Hong &
Faedda, 1996), depression (Hong & Giannakopoulos; Hong & Faeddassaggr@®owd &
Wallbrown, 1993), happiness (Joubert, 1990), conformity (Goldsmith, Clark, & Lafferty, 1992),
and several measures of personality (Buboltz, Woller, & Pepper, 1999; Dowd & Wallbrown;
Dowd, Wallbrown, Sanders & Yesenosky, 1994).

To accuratelyssess the correlatespsfychologicareactancea measureiith sound
psychometric properties is requirels such, researchers have created three measures of trait
reactance: the Questionnaire for the Measurement of Psychological Reactance (QMPR; Merz,
1983 as cited in Tucker & Byers, 1987), the Therapeutic Reactance Scale (TRS; Dowd et al.,
1991), and thélong Psybological Reactance Scale (HPR&ng & Page, 198%ee Appendix).
The QMPR was evaluated in several studies, all of which concluded ¢hatele was unstable
and should not be used (Donnell, Thomas, & Buboltz, 2001; Hong & Ostini, 1989; Tucker &
Byers). Consequently, the TRS and HPRS were both developed in response to the unmet need
for a quality measure of trait reactance, but the TRSdeasloped for use with people in
therapy and has only been examined in two studies (i.e., Dowd et al., 1991; Buboltz, Thomas, &
Donnell, 2002). In contrast, the HPRS was developed for use with the general population, its
psychometric properties have raea considerable study, and it has been employed in several
substantivestudies €.g.,Dillard & Shen, 2005; Hellman & McMillin, 1995; Hond990; Hong
& Giannakopoulos]1993 Hong, Giannakopoulos, Laing, & Williams, 2001; Hong & Langovski,
1994; Joubert] 990; Joubert, 1992 Forthese reasons, the HPRS is the focus of the current
study (see Appendix)To date, five studies have examined dimaensionality and reliabilitpf

theHPRS Unfortunatelythe researchers arrived at very different conclusiegarding the
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factor structure of the items and the scoring of the measure, which complicates the inferences
made from these scores in the substantive studies.
The Hong Psychological Reactance Scale: Empirical Studies of its Psychometric Properties
Hong and Page (1989)In the firstpsychometricstudy of the scale, Hong and Page
(1989)administered the HPRS to 257 university students in Australia. They psietiple
components analys{(®CA) to study thelimensionalityof thescale. It can be infexd that their
intention was to identify interpretable latent constructs that explain relationships among the
items. Unfortunately, the use of PCA for this purpose is inappropriate (Benson & Nasser, 1998;
Preacher & MacCallum, 2003). Exploratory factoalgsis (EFA), unlike PCA, recognizes and
accounts for measurement error, which results in less biased parameter estimates than produced
by PCA. Thus, it would have been more appropriate to use this technique, rather than PCA.
Nonetheless, Hong and PagepoyedPCA with both orthogonal and obliquetation The
researchers justified interpreting the orthogonal rotation, because the components produced by
both rotations were fAvirtually identical o and
A mi n i(iHoad &Page, p. 1324)However,using orthogonal rotation forcése componeist
to beuncorrelated, which is seldoappropriate (Preacher ®lacCallum, 2003).Rather, they
should have used oblique rotation because it allows the components to cotyafattunately,
Hong and Page never reported the correlations between the components, much less the solution
using oblique rotation. dur componentw/ere labeled but not clearly defindereedom from
Choice Conformity Reactance, BehavioraldledomandReactance to Advice and
Recommendation&ee Table 1). Hong and Page only reported internal consistency estimates for

the total scoreo( = .77, = .82). Unfortunately, they did not report the reliabilities of the
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subscales defined by the four componenteneghough they founfibur fiorthogonab
components of reactance.

Hong (1992). Given the need to study the functioning of the measure in a different
population,Hong (1992)assessethe structure of the HPRS usif§2 nonstudent participants
from the geeral public in Australia. Unfortunately, Hong replicated the analytic procedure used
by Hong and Page (1992; P@Ath varimax rotatioj Again, four components emergadd the
same labels used in the previous study were applied. Interesthrglgitemsfloaded on
differentcomponents han i n Hong aaThblePlpSpexifically,istt eird lyan@ s ( fi
contentonlywhem am acting of my o wrFreédonect Gowgetdtied) mo v e
Reactance to Advice and Recommendatonsponent,#gml1 1 (Al r esi st t he at't
to i nfl ue nedbomtheRBehaviaravfFeedonito Reactance to Advice and
Recommendations o mp o ne nt , taritates metwhemsomeofiefpoints out things which
ar e obvi shitedframatheReadance toAdviceand Recommendatiots theFreedom
of Choicecomponentwhich indicates a lack of stability in structure across studiesg did
acknowledge these differences, but curiously argued that the factor structures across the two
studies were reely the same. Agaiftjong reported reliability estimatessociated witlthe total
score ¢ = .81, splithalf = .76) but not for the subscale scores.

Hong and Faedda (1996).To reexamine the structure of the HPRS, Hong and Faedda
(1996)administeredhe scale to a much larger sample than had been used in the past (1,425
university students as well as 1,660 fsbadent participants from the general public in
Australia). The responses from the total samidle 8,085) were analyzed via PGhd EFA
with both orthogonal and oblique rotatidthiong and Faedda deemed the results from the PCA

with varimax rotation as most appropriate bec
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structureo (p. 176) as well aogheprévieustwb i | i1ty t o
studies.

Four components emerged once again but some items loaded on other components and
the researchers altered the component names to reflect these cRaagésnce to Compliance
Resisting Influence from OtheReactance Towarddvice and Recommendatiorsd
Emotional Response Toward Restricted Ch¢see Table 1) For the first time, the researchers
defined the componentfeactance to Compliancepresents the tendency to experience
reactance when expected to abide by tlhesrar desires of other people. This component was
represented by four items, three of which previously repres@uetbrmityReactancén the
two previous studies by Hong and her colleaguissisting Influence from Otherspresentshe
tendencytogxer i ence reactance when it appears as t
behavior. This component was represented by four items that previously repr&sdveedral
FreedomandReactance Toward Advice and Recommendatiopeevious studiesReatance
Toward Advice and Recommendatioegresents the tendency to experience reactance in
response to advice and suggestions offered by other people concerning what one should do. The
same two items consistently represented this component across. stotkesstingly, one
component retained the same items, yet changed ndnastional Response Toward Restricted
Choicewas represented by the four items that previously represtagstbm of choicéHong,

1992). Emotional Response Toward Restricted iCacefers the tendency to experience
reactance when one is unable to make choices without other people interfering. It is unclear why
Hong and Faedda changed the name oFteedom of Choiceomponent t&Emotional

Response Toward Restricted Chajogenthat they are represented by the same items. This
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change in structure and component labeling furtbemnplicateur understanding of the
reactance construct and interpretation of reactance scores in substantive studies.

In addition, Hong and Faedda (B%oncluded thatree itemdad norsalient loadings,
complicating the 1inter pr etThethooghtofbéingigdndentf act or
on others aggtamcateraeanlywhet )gm 1a@c t(iing of my own f
1 4 It digappointsmedumi tti ng t o st Bhesdikemalese reamovedesultinge s 0) .
in an 1titem version of the HPR3Using the same sample as the initial analybes researchers
conducted #CAwith varimax rotation to examine the factor structoféhe remaining 11
items. Not surprisingly, dour-componenstructure emerged with no cross loadireysd
paralleled the four components that emerged when a PCA was conducted using responses to all
14 items The correlations among the four subscadesyed from .21 to .44Hong and Faedda
recommended using this Atem version of the HPRBut did not clearly state how to score the
measure Furthermore, reliability was only estimated for the total scare (80 and .77 for the
14-and 1litemversios , respectively), which suggests tha
computed. This is surprising given that they found empirical support for admknsional
solution, suggesting that four subscale scores be computed instead.

In addition to their usef questionable data analytic techniques (i.e., PCA with varimax
rotation), a further limitation odll three studies conducted by Hong &edcolleaguess that
reliability estimates for the tat score were reported insteadlodé more justifiable compation
of reliability estimates for each of the subscale scofdss is a problem becausstienating
Cronbachoés coef f i cithe total scaré implies thatsnglimensicendl e d wi t h
solution underlies the responses (McDonald, 198®)wever, he distinctiveness of the four

components does not support the computation of a total score. If four factors underlie the
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reactance responses, these four scores, not a
psychological reactance. Thus, thegerties of these four scores (e.g., reliability, validity)
should be reported-ortunately,Thomas, Donnell, and Buboltz (200iproved upon these
limitationsin theirstudy of the HPRS.

Thomas et al. (2001)Thomas et al. (2001yere the first to eplicitly note he
inconsistencies found in the facstructureof the HPRSe.g, items switching fact@ and
factors switching namesj additontoHo n g a n d seenhiriglg inagpuopate £hoice of
varimax rotation. For instance, in response togdion( 1 992) , Thomas et al . s
some minor fluctuation in pattern coefficients may be expected to occur by chance, the number
and magnitude of the differences between thes
despite the consistenoy uncovering four components, how to calculate reactance scores was
still unclear because four different structures were produced. To address this issue, Thomas et al.
usedconfirmatory factor analysi&FA) to furthertestthe competing models introded by
Hong and her colleagues (see TableB9th the 11 and 14item versions of the scale were
assessedsing two independent American college student samiles539 and 905,
respectively) This study was important because in addition to using a apepriate analytic
technique (i.e., CFA), it was the first time the scale was studied using an American sample.
Thomas et al. tested each of Hongdés four mode
in order to assess if the factors were catesl: once forcing the factors to be orthogonal and
once allowing them to correlate.d@quatdit for the 14 and 1%item versions was only found
when allowing the four factors from the Hong and Faedda model to correlate; no other models
had adequate enmrmal fit. Factor correlationsangedfrom .29 and .72 for the %item scale, and

.30 to .81 for the 14kem scale.



Running Head: HONG PSYCHOLOGICAL REACTANCE SCALE 1C

In addition to testinghe four-factor moded, the researchers also fit a secamder model
to evaluate the appropriateness of creatitaja reactance scor¢dowever, the secordrder
modeldid not adequatg fit the data Consequentlyit would bemost appropriate tecore the
HPRS as four subscales, not a total scbhefortunately Thomas et al. found that the
reliabilities for theHPRSsubscales ranged from .48 to .64 for thetéfin scale and &to .63 for
the 14item scale. These estimates emacerning but not surprising considering the low number
of items representing each fact@ecause a total score would not be appedprio calculate
(items are clearly multidimensionalhd the subscalémdlow reliabilities, Thomas et al.
cautionedagainst using the scale.

Shen and Dillard (2005). Shen and Dilled (2005) conducted ¢hmost recent studyf
the structure of the HPRSThey administered the HPRS to three different samples of American
undergraduate students. The first two samles 188 and 200) completed the-itdm version
of the HPRS, and the third sampid=(233) completed the lifem version. Shen and Dillard
only reported results for the ditem version, even thoughe additionalthree items may have
improved reliability. Nonethelesday fit a correlated foufactor model tahe 11-item version
of the scalend found that it fit adequatefcross the threamples Again, factor correlations
ranged from .45 to .76, which further suppdais appropriateness oblique rotatiorover
orthogonal rotation

In addition to fitting a fowfactor modelShen and Dillard (2005)Iso fit a highetorder
model andepated adequate fitThe reliabilitiesfor the total score across the three samples
were .75, .80, and .79, whithe authors deemetlequate.Thus, Shen and Dillard

recommendd calculating a total scoreBeing able to calculate the total scareplaceof four
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subscale scoregjould avoid problems with the low reliabiliti@ssociated witlthe subscale
scores (which ranged from .45 to .7Zheir study).
The Need for Further Study of the Hong Psychological Reactance Scale

There are several competingdaconflicting recommendatiomegarding thescoring and
useof the HPRS.Thomas et al. (2001) found that theifedm and 14tem fourfactor structure
interpreted by Hong and Faedda (1996) best fit the data, but only when the factors were allowed
to corelate, thus supporting the use of four subscale scores. However, the reliabilities of the
subscales were too low, and Thomas et al. concluded that the scale should not be used. In
contrast, Shen and Dillard (2005) were able to fit a higih@er model tadhe data, enabling
practitioners to justify theomputation and use of a reliable total reactance score.

Purpose of the Current Study and Hypothesized Models

Given theconflicting findings andecommendationsoncerninghe HPRS, additional
study of thefactor structure is needed. Moreover, we feel that one model, which has not been
tested, is very plausible: the bifactor model.

The bifactor model is similar to the secemdier model in that both model an overall
factor. In a secondrder model, this aarall factor (i.e., higheorder factor) accounts for the
relationship among the lowerder factors. In a Hactor model, however, this overall factor
accounts for relationships amoimglividual items(akin to a singldactor model) and is termed a
geneal factor. In addition to this general factor, there are ajsecific factorghat account for
unigue variance among the itemger and abovéhe general factor; as such, the specific factors
are uncorrelated with the general factor (Chen, West, & $S@068&). Bifactor models can be
useful when it is hypothesized that (1) there is a general factor that can account for the shared

variance among a set of items, (2) there are sets of items that share variance beyond what can be
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explained by the generald@r (i.e., specific factors), and (3) there may be external variables that
are differentially related to the general factor and specific factors (Chen et al., 2006).

In reviewing how the HPRS was developed, trait reactance was never theorized to be
multidimensional. In fact, it is more plausible that trait reactance is unidimensional and the
factors that have emerged are simply due to the specific nature of their context or wording. For
example, two questions ask about reactance in a specific sittteitanvolves receiving advice:
fil consider advicé r om ot her s t o Adece andrecommendatonsasually and
induce me to do just the opposite. o I n addi ti
exper i enmeedhouge obgingdp @&ndent on ot her Bbecamgegr avates
angrywhenmy r eedom of choice is restrictedo). Al t
context or wording, it seems as though each question was written to measure a unidimensional
conceptualizatin of trait reactance; whether the dimensions found by researchers are
theoretically meaningful dimensions of trait reactance still needs to be estabhdbesbver,
substantive researchers have consistently used a total score regardless of the &oarical
structure that has emerg@illard & Shen, 2005; Hellman & McMillin, 1995; Hon@990;
Hong & Giannakopoulos,993; Hong et al.2001; Hong & Langovski, 1994; Joubert, 1990;
Joubert, 1992 Consequently, researchers appear to have interpreteldPB® as measuring
general trait reactance, which further supports testing a bifactor model of trait reactance.

The purpose of the current study igést four modelsepresenting the factor structure of
the HPRSasinglefactormode] four-factormodd, secondordermode| and bfactor modelsee
Figure 1) Although a singldactor model was never tested, much less supported in previous
psychometric study of the scale, Hong and her colleagues reported reliability estimates for the

total score, and mosubstantive studies employing the HPRS have used a total Bdtaed(&



Running Head: HONG PSYCHOLOGICAL REACTANCE SCALE 13

Shen, 2005; Hellman & McMillin, 1995; Hon$990;Hong, 1992; Hong & Faedda, 19%8ong
& Giannakopoulos]1993; Honget al.,2001; Hong & Langovski, 1994ong & Page, 1989;
Joubet, 1990; Joubert, 1992implying unidimensionality In addition to a singkbactor model,
we will also test the foufactor model proposed by Hong and Faedda and supported by Thomas
et al. (2001), as well as the secanrder model championed by Shen d@itlard (2005). We
believe, however, that a bifactor model will best represent the relationships among the items.
That is, we believe thatll 14 items of the HPRS repres@ngeneral factor (reactancggtsets
of itemsshare additionalariance overrd above the general factor of reactance due to item
wording and context. These sets of items ali
Faedda (1996) and later supported by Thomas et al. (2001) in that they explain variance among
the same groups dkéms. However, a critical point to be made is that these specific factors are
notthe same as the firstrder factors found in earlier studies. This is because these specific
factors represent common variaragter controlling for reactance, whereas tivstforder factors
represent dimensions of reactance. In other words, specific factors do not describe dimensions of
trait reactance; they are orthogonal to trait reactance.
For this reason, the specific factors will not share the same name as thel@rdtctors
that previously represented the common variance among the same sets of items. That s, in
addition to measuring reactance, BEraotional Response Toward Restricted Cha@mas also
seem to represent anger ando ifinfcd wglter avtoe @l ,s0 sfuic
Aangry. o As such, the specificAdgeclTheor r epres
specific factor for th&eactancd o Compliancdatems will be calledRulesbecause of the similar
wording and context having t@dvith rules and regulationsLikewise, the additional variance

shared between the tviReactance Toward Advice and Recommendations will be called
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Advicebecause both items refer to attitudes toward receiving advice and recommendations.
Finally, itis possible that thResisting Influence from Othedtems share additional variance,
beyond reactance, because each deals with a feeling of being independent. Thus, this specific
factor will be calledndependence.
Methods

Participants and Procedures

The HPRS was administered to fisgtar students at a Middtlantic, mid-sized, public
universityas part of a reqred universitywide assessmedgy. Students were randomly
assigned to various batteries of tests (some of which included the HPRS), whach wer
administered by trained proctors. Of the 1,286 participants completing the HPRS, 61.6% were
female, 79.2% were White nd#ispanic, 4.6% were Asian, 3.4% were African American, 2.2%
were Hispanic, and 8.6% did not specify their ethnicity, and the avagggeas 18.425D =
0.39). These demographics are representative of the population at this university.
Instrument

Hong and Page (1989) developed the HPRS scale by refining an English version of
Mer z6s Psychol ogi cal R e a ¢).t Sperifically, ;heyadfireed fevenali gi n a
of Merzos items and created new ones, resul ti
subsequently evaluated according to relevance, clarity, and semantics, with 15 items selected as
the most representative of traiaatance. Hong and Page then presented the 15 items to nine
behavioral scientists for further evaluation. One item was removed due to redundancy, resulting
in the 14item Hong Psychological Reactance scale (see Appendix). Participants indicated the
extent b which they endorsed each statement on adoiat scale (1 = strongly disagree to 5 =

strongly agree).
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Results

Descriptive Statistics

Before conducting the CFA analyses, data were screened for outliers andrnaality.
Using Mahalanobis distancesthan examination of response pattefaar multivariateoutliers
wereremoveddue to response sets, resulting in an effective sample size of 1,282 participants.
The properties of the data indicated both univariate and multivariate normality, andalg a res
maximum likelihood estimation was employed for the CFA analyses (Finney & DiStefano, 2006;
West, Finch & Curran, 1995)Correlatiors, means, standard deviatiois&ew, and kurtosi®r
the 14 itemsare reportedh Table 2. ltem correlations rangeddm .08 to .49; thus, there were
no issues of multicollinearityThere was also no indication of a ceiling or floor effect. That is,
item means tended to fall toward the middle of the response scale and standard deviations were
closeto 1.
Confirmatory F actor Analysis

Criteria for Assessing ModetData Fit. Both absolute and incremental fit indices were
utilized to assesglobalmodetdata fit. Absolute indices simply consider how well the model
accounts for observed covariances in the data (Hu & Be885), whereas incremental fit
indices consider the improvement in fit of the hypothesized model over a null baseline model.
Based upon work examining the sensitivity of various fit indices (Hu & Bentler, 1998, 1999), the
comparative fit index (CFl)he root mean square error of approximation (RMSEA), and the
standardized root mean square residual (SRMR) were used to assess model fit.

In addition to assessing global fit, local areas of misfit were also examined in order to
diagnose specific areas ofgfit, and thus help uncover the structure of the iteiifss was done

by examininghestandardized covariance residualdich indicate how well the model
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reproduceshe bivariate relationshigamongeachindividual pairof items. Large positive values
(reported on a-score metric) indicate that the relationship between the pair of items is not well
reproduced by the model (i.e., underestimated), implying that the items share variability after
controlling for thelatent constructs being model@mbnstuct irrelevant variance).

Testing Hypothesized Models.CFA analyses were conducted with LISREL 8.72
(Joreskog & So6rbon,993), and the variance/covariance matrix of the scores was used as input.
Results(see Table 3indicated that two of the three indgcassociated with the offi@ctor model
did not meet recommended standards (i.e.,@B5, RMSEAO.06, SRMRO.08; Hu &

Bentler, 1999).Moreover, ten standardized covariance residuals were above a value of 5.0.
Thus, the ondactor model did not represent the data adequately.

The fourfactor modefit significantly better than the orfactor mode(Ay?(6)= 486.51,

p <.00]). The lack of relative fit of the oAfactormodel compared to the fofamctor model was
not surprising given the range afrrelationsamong the four factors48 to .8); the scores were
clearly not unidimensionah nature Although the various fit indices associated with the four
factor model indicated superior fit compared to the-fawtéor model, the CFl was less than the
recommended .95 (CH .92) and four standardizedvariancaesiduals were above a valok
5.0.Thus, we did not find support for the correlated ftagtor Hong and Faedda (1996) model.

Giventhatthe higherorder model isnore parsimoniouthan the fowfactor model, we
knew thehigherordermodel would result in less than adequate [fitterestingly, thdnigher
order modetid not converge to an admissible solutidhen examining the results, the
disturbance term for the RIO firstder factor was negative (Heywood case). This gave us
insight into possible model misspecification. Aesacly explained by Chen, West, and Sousa

(2005), if a firstorder factor, such @esisting Influence from Othereflects only the general
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secondorder factor (reactance in this case), this can be manifested in a low or nonsignificant
disturbance termThat is, the data are being oMactored by forcing a firsbrder factor that is

not represented by the daReisting Influence from Otharsthis case). Oveflactoring can
result in inadmissible solutions (e.g., Heywood cases), in addition to loansignificant
parameter estimates (Rindskopf, 1984).

Given the misfit of the foufactor model and thmadmissible solution due to over
factoring for the higheorder model, at this point, we kweheHPRS could nobe scored or
interpreted as previowstudies suggestl That is, neither a unidimensional nor higloeder
solution was supported, suggesting thatsummation atems to create a total score is not
supported by the empirical structure underlying the scdvieseover, the foufactormocel
specified by Hong and Faed@E96) didnot adequately align with the relationships between the
items. However, a dactor model was stith plausiblerepresentation of the intgem
relationships.

Fitting the bifactor moderesulted in &FI thatwas slightly less than the recommended
.95 (CFI=.93) and two standardizedvarianceesidualghatwere above a value of 5.&s
expected based on the higlweder resultsnone of theResisting Influence from Othatems
had significant factor loadirsgon thendependencéctor. This is an interesting finding, in that
it implies that theéndependencéactor doesiot exist as @omain specific factor after controlling
for variance due to the general reactance factor (Chen et al., 2006). In otherthesd items
share no common variance over and above what is shared with the general reactance factor.
Thus, although the originally specified bifactor model resulted in the most adequate fit of the

completing models, the model was not satisfactory.
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Testing Ancillary Models. The original bifactor model was modified to create an
incomplete bifactor modéehat removed théndependencéactor (Figure 2; Chen et al., 2006).
Although the fit of the incomplete {actor model appeared promising, it was rigguate.An
examination of the standardized covariance residuals indicated thaBiemis9 (residual =
7.56) and items 3 and 13 (residual = 5.37) shared variance after controlling for the general
reactance factor and the domain specific factors. @f radl three of these items focused on
doi ng t hewWhensamethingi epr(dihi bi t edThaéxacsywlamilbny t hi nk,
goi ng tAdvicelamdrecomméndationsusualldiobce me t o do Whest t he
someone forces me to do soheg,l f e el |l i ke doing the opposite:
shared variance due to item wording or the extreme nature of these items. Thus, we modeled
these relationships via &ppositefactor (see Figure 2). The incomplete bifactor model vhigh t
Oppositefactor fit the data well and significantly better than the incomplete bifactor model
(Ax*(3) = 100.94p < .002).

Parameter Estimates and Reliability. Given the adequate fit of the modified
incompletebi-factor model to the Xtems, the unstadardizedcoefficients standardized
coefficients anderror termsvere examined (see Tablg 4l unstandardized paths were
significant < .05), as was the error covariance representing the domain spehifaeitems.
The majority of the items hadgher standardized coefficients associated with the general
reactance factor than the specific factor for which the item served as an indictor. We believe this
supports the existence of an overall general reactance fdotwever, for all ot two items
(items 3 and 6), less than 50% of thé e variasce was explained by the model, suggesting
random variation (i.e., unreliability) or unique systematic variance associated with something

other than the factors being modeled (e.g., variance associateghailtier construct, wording
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issues, or method variance; DeShon, 1998; Jéreskog, 1808her words, although the
incomplete bifactor model fit responses from thatésh HPRS, some of the items had a large
amount of unexplained variance.

By championiig the incomplete bifactor model, we support the modeling of a general
trait reactance factor, partialling out the effects of the specific factors. Unfortunately, there is not
a straightforward way to calculate an observed total score to represent #ra gyait reactance
factor from the bifactor model. This is because the total score as a measure of general reactance
is contaminated with the effects of the specific factors. In contrast, the general reactance factor is
Apur eo bec aus ersystamaticsdurtes of vasianae fire explained by the specific
factors. As such, the reliability of this latent factor is of greatest interest. The reliability of a
latent factor (i.e., construct reliability) can be estimated via Coefficient H, whichsegpisethe
amount of variance among the items explained by the latent factor (Hancock & Mueller, 2001).
In the current study, Coefficient H is .849, which is considered adequate.

That said, if one were to insist on using a total HPRS score, it would lbetampto
report how well that total score represents the purified general reactance factor. Traditionally,
coefficient alpha has been used as a reliability index of composite scores. However, because the
items of the HPRS ar esnétimake sewnse to estimate relallitgpd ae x , 0
function of all systematic variance, especially because not all of that variance is due to reactance.
As such, alpha tends to overestimate reliability in such cases because it includes systematic
variance fromall the factors in the model instead of only the factor of interest. It is
recommended that only the variance due to the factor of interest be included as systematic

variance, as given hyy (McDonald, 1999; Zinbarg, Revelle, Yovel, 2007; Zinbarg, Revyell

Yovel, & Li, 2005. Specifically,oy is equivalent to the squared correlation between the total
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score and the factor score and represents how well the total score reflects the latent factor score.
For the current studyy is .78.
Discussion

The goalof the current study was to address the need for addigsaatinatiorof the
HPRSfactor structure given the conflicting conclusions regarding its scoring and use (e.g., Shen
& Dillard, 2005; Thomas et al., 2001). As such, we tested four hypothesizlsas well as
two ancillary models. The current research contributes to the study of the HPRS in five ways:
(1) a onefactor model was tested and rejected, which had not been done in prior research, (2) the
factor models proposed in previous studiesewagorously tested and compared against one
anothernone of them fitting adequatel§8) a bifactor model was proposed and tested, a model
that had not been considered until now, (4)ltftependencéactor(representing the RIO items)
was not found toédistinct from general trait reactance in the bifactor model, suggesting that
this is not a unique factpand (5) a newQppositefactor was identified and found to improve
the fit of the model to the data.

The current study went beyond testing the el@dupported in prior research by
proposing a bifactor model to represent the relationships among the items. The bifactor model fit
well globally, however, one specific factdndependendgedid not explain any additional
variance beyond general traibance, indicating that thiactor fails toexist after controlling
for general trait reactance; the common variance shared by these items is almost entirely
explained by the general reactance factor. This finding from the bifactor model also ex@ains t
negative disturbance term associated withRhsisting Influence from Othéfisst-order factor
in the higherorder model. Th&esisting Influence from Othéliactor correlated highly with the

seconeorder factor due to a lack of specific systema#idance shared across these items (both
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the correlation with the secommder factor and the disturbance term were inadmissible values).
This aligns with the specification of the highmder versus the bifactor model because the
disturbance term of thResisting Influence from Othefisst-order factor in the highesrder

model is similar to théndependencspecific factor in the bifactor model. More specifically,
both represent variance in the same set of items unrelated to the general reactance factor
Although the higheorder and bifactor results lead to the same conclusion regarding the
Resisting Influence from OthessdIndependencéactors, in our opinion, the bifactor model
more clearly indicated that these items shared no common variancnadvaioove general trait
reactance. That is, the nsalient factor loadings on thedependencéactor of the bifactor
model were much easier to interpret than the inadmissible solution produced by therdgher
model. This highlights the utility ohe bifactor model for assessing if the data are being over
factored (i.e., if certain factors are not needed to explainitet@rrelationships; Chen et al.,
2006).

In addition, a nevDppositefactor was specified represented the relationship among
itemsthat referenced a desire to do the opposite. However, whether this specific factor represents
a method effect (i.e., wording or item extremeness) or a substantive construct still needs to be
determined via relationships between this factor and extertediari An examination of the
distributions suggests that two out of the three items (3 and 9) appear to be slightly positively
skewed with more people responding that they disagree with these items, which may indicate
that these items share variance bseahey are more extreme representations of reactance. In
addition to thedppositefactor, the other three specific factofser, Rules and Regulations,

andAdvice also need to be related to external variables to evaluate whether they represent
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methodeffects due to similar wording or context, or whether they represent substantively
meaningful constructs.
How does one score the HPRS?

Although the current study established a model that appears to adequately represent the
inter-item relationships, scomnthe HPRS in a way that aligns with the bifactor model becomes
a challenge. One might rationalize that calculating a total observed score is justifiable given that
the bifactor model includes an overall, general trait reactance factor. However, conapuatial
observed score implies that the items are unidimensional, which has not been empirically
supported. That is, calculating a total score confounds the variance associated with the general
and specific factors. On the other hand, we did not fipghart for the computation of four
subscale scores of reactance. Unlike Thomas et al. (2001) who supported-faetéyunodel
and suggested that the HPRS be scored by reporting subscale values instead of a total score, we
rejected the correlated fofmctor model. If one wishes to relate general trait reactance to
external criteria, we recommend employing structural equation modeling (SEM) to facilitate
modeling a Apurifiedo general reactance facto
of relationships between the specific factors and external criteria providing insight into what
these specific factors represent.

As previously mentioned, theoreticallglated external variables should be examined in
relation to both general trait reactarasewell as specific factors in future research to begin to
give them meaning (Benson, 1998; Chen et al., 2006). If the general and specific factors related
differentially to various constructs, this would further emphasize that the computation and use of
a total reactance score would result in biased relationships with external criteria. For example,

say theAngerspecific factor had a strong relationship with trait anger. If one were to create a
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total observed reactance score, the total score wouldindhts variance due to trait anger and

thus, the correlation between total observed reactance and trait anger would be inflated compared
to the relationship between trait reactance and general trait reactance factor frofac¢he bi

model. Consequentlthe relationships between the HPRS total score and external criteria are
difficult to interpret because these total scores consist of systematic variance representing trait
reactance as well as variance due to faaiorslatedto trait reactance. Thua,strong program

of research investigating the relationship between the general trait factor and criteria is needed.
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Table 1

29

Factor Structure of Hong Psychological Reactance S&atess StudiegAdapted from Thomas et al., 2001)

Model

Factor litems

Factor 2items Factor 3items

Facor 4items

Model 1:
Hong & Page (1989)

4,6,8,10

Freedom of Choice

1,2,3 11,12,13,14

Conformity Reactance  Behavioral Freedom

57,9

Reactance to Advice &

Recommendations

Model 2:
Hong (1992)

4,6,7,8

Freedon of Choice

1,23 5,9, 10,11

Conformity Reactance Reactance to Advice &

12,13, 14

Behavioral Freedom

Recommendations

4,6,7,8 1,2,3,14 10, 11, 12, 13 509
Model 3:
Hong & Faedda (14 .
items; 1996) Emotional Response Resistance to Resistinginfluence Reactance toward

toward Restricted . Advice &
. Compliance from Others .

Choice Recommendations

6,7,8 1,2,3 11,12, 13 59
Model 4
Hong & Faedda (11 .
items;1996) Emotional Response Resistance to Resisting Influence Reactance towdr

toward Restricted
Choice

Compliance from Others

Advice &
Recommendations
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Table 2

Item Correlations and Descriptive Statisti®é$ = 1,282)

Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1.00

2 0.38 1.00

3 0.39 040 1.00

4 0.24 0.26 0.20 1.00

5 0.17 0.28 0.27 0.21 1.00

6 026 028 0.19 046 0.23 1.00

7 024 032 0.15 032 0.31 040 1.00

8 028 0.26 020 030 0.15 049 0.38 1.00

9 026 030 044 0.18 048 0.21 030 0.212 1.00

10 027 030 031 025 034 039 030 040 042 1.00

11 0.10 0.16 0.08 0.20 0.19 0.26 0.17 0.19 0.22 0.30 1.00

12 020 029 026 022 033 030 034 031 032 040 0.29 1.00

13 028 035 042 027 029 032 032 033 042 040 023 040 1.00

14 029 032 042 019 038 024 021 028 039 039 021 037 0.37 1.00
Mean 296 262 207 339 205 337 344 353 201 275 290 261 269 234
SD 1.06 112 100 109 093 109 112 102 090 1.03 104 104 1.09 1.08
Skew -0.13 0.19 0.79 -0.27 0.79 -0.31 -044 -048 081 0.16 0.09 035 0.23 0.54
Kurt -0.44 -0.79 0.13 -0.67 0.37 -0.63 -0.53 -0.20 0.68 -0.42 -0.50 -0.35 -0.64 -0.12
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Table 3

Fit Statistics for the Alternative Reactance Models with 14 items

Model x> df CFI RMSEA SRMR

Hypothesized Models

Onefactor Model 930.83 77 .82 .09 .063
Fourfactor Model 444.32 71 .92 .06 .044
Higherorder Di d cobverge
Bi-factor Model 401.20 64 .93 .06 .041

Ancillary Models
Incomplete Bifactor Model 421.38 68 .93 .06 .042
Incomplete Bifactor with 320.44 65 .95 .06 .037

fiOp p 0 sspecikcdactor
Note CFI = comparative fit index; RMSEA = root mean square error of approximation; SRMR

= standardized root mean square residdal.1282. P < .001.
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Table 4
Completely Standardized Patteroélficientsand Error Termdrom Modified Incomplete

Bi-factor Model

Error

Items General Rulesand Anger Opposite Terms
Factor Regulations (1-R?)
1 42 .36 .70
2 .50 .33 .64
3 44 .57 .58 14
14 .58 22 .62
4 40 .39 .69
6 51 .65 .32
7 51 24 .68
8 51 .35 .62
9 57 .28 .59
13 .63 23 .55
5 51 74
10 .67 .55
11 40 .84
12 .61 .63

Note TheAdvicedomain specific factor (representing variance amondrtectanced Advice

and Recommendatioitems) could not be modeled given only two indicators (items 5 and 9)

and no correlations among factors. Thus, the standardized correlated error term represented the
relationship between these two items after controlling ferggneral reactance factor and the

opposites factor (= .18).
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Figure 1.Tested Models
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Note:In the bifactor modek correlated error, not a specific factor, was modele®R&actance Toward Advice and Recommendations

itemsbecause a factor with only two indicators (items 5 and 9) would not be identified in this model. Fortunately, the cmaiated

represents the shared variance in items 5 and 9 in the same manner as modeling a specific factor for these items.
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Figure 2. Modified Models
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Appendix
Hongd Bsychological Reactan&zxale

The following statements concern your general attitudes. Read each statement and please
indicate how much you agree or disagree with each statement. dfrpogly ageemark a 5.

If you strongly disagreemark a 1. If the statement is more or less true of you, find the number
between 5 and 1 that best describes yRealize thastudents do not feel the same nor are they
expected to feel the same. Simply answer flowfeel. There are no right or wrong answers.
Just answer as accurately as possible.

Neither Agree nor

Strongly Disagree Disagree Disagree Agree Strongly Agree
1 2 3 4 5

1. Regulations trigger a sense of resistance in me.

2. I find contraditing others stimulating.

3. When something is prohibited, | wuswually

4.  The thought of being dependent on others aggravates me.

5. I consider advice from others to be an intrusion.

6. | become frustrattwhen | am unable to make free and independent decisions.
7. ltirritates me when someone points out things which are obvious to me.

8. I become angry when my freedom of choice is restricted.

9.  Advice and recommendations usually induce me to ddhesopposite.

10. | am content only when | am acting of my own free will.

11. Iresist the attempts of others to influence me.

12. It makes me angry when another person is held up as a role model for me to follow.
13. When someone forces me to slumething, | feel like doing the opposite.

14. It disappoints me to see others submitting to standards and rules.



