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| ABSTRACT
‘ R.ED.Braha |
August 28, 1987 . o

Experimental, phymologzcal and theoretical literature on anger is reviewed bneﬂy It
is concluded that therc isa lack of consensus on standard deﬁnmons of anger, or on the
‘nature of angcr The Buss-Durkee Hosnhty Inventory, The Oken Scale, The
Gottschalk Gleser Cﬁomem Analysis Scales, and, The Reaction Inventory are rev:ewed @d

dismissed as adequate instruments for the measurement of the awareness and expression of.
anger. ~ - N h ‘ | '
| The Awareness and Expression of Anger lndicator (AEALI) is presented as a test \i_vhich
purports to measure dx’f'ferem-‘dimensioné of an‘ger.l Existing psychométric data on the AEAI-
is reviewed and it is concluded that further psychometnc study on thc rehabxhry and validity
of the AEAlis s needed. ‘

A resca:ch dcsign is developed which exami'nés aspects of reliabiliry and vaiidity of the
© AEAIL The major predictions are: that there would be subscale homogeneuy, internal ’
consistency, and a latent factor structure which would confirm the three dlmcnsmns of anger
measured by the test scales. The Muludxmen*nom! Anger Inventory. the Anger Inventory,
the Marlowe- Crownc Scale of Social Desmbllny, and the Cogmnvc Atnitudes Scale are used
10 evaluate the convergent and dlecnmmam vahidity of the AEAL ‘ ‘

The results indicate that the AEAI demonstrates I adequaté internal reliability; 2. a

$
factor structure which supperts a dlsnncuon\_betwecn non-induced awareness, expression

and induced awareness of anger; 3. that there is some evidence of convergence between

#
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AEAI awareness measures and other awareness of anger measurcs, but no cvidéncc of
conyérgcncc between AEAI ;:xpréssiorg of anger measures and other measures of the same
wait; and, 4. that AEAI scores show no positive rclaﬁonéhip 10 scores on the S‘ocial
desirability scale but correlate poéitivi:ly with a measure of subjects’ beliefs about the
consequcr;ces of expressing anger. Discussion‘focuses on the effécts 6f a weighting syétcm

on AEAI scores, the multidimensional nature of anger, and on more general issues in testing,’



Introduction ‘ . ‘ : \ ‘ 1

Mény authors believe anger is a distinct fundamental emotion (Bowlby, 1980; Izard,
1977; Stearns, 1972, Wplf, 1970; Gottschalk & Gleser, 1969; Frank, 19565. Seyefal
studies havé demonstmted physiological céﬁcomnﬁ;ari;_t responses to anger which are
discret; }Nilh respect to other emotions (e. g, feﬁr; aﬁxiety. sadness), and which can be
reiiz;bly evaluated (Pex}nebaker. 1980; Stearns, 1972; Sternbach, 1966; Knapp,; 1963).
Morcovér, there is research evidence which suggests that anger can be reliably differentiated
from hostility, rage, contempt, dis;gtist and aggression (Biaggio, 1980; Izard, 1977, K‘r‘lappl.‘
1953).‘ - However, despite many attempts at developing standard definitions for anger,
several workers have coﬁtinued to use anger, aggression, l:tostility, and rage interchangeably.

All are sometimes equated as the total construct (Gottéchalk & Gleser, 1969). Some regard
rage and anger as relative dég}ecs in the expression of'aggrcssion’(Bowiby, 1980). Stll
others include a combination 6\‘ the above when referring to anger. ‘

Beéausc researchers continue to report results from studies which used undeﬁned;
constructs or indcpcbnder‘xﬂy defined constructs, it has been difficult to repﬁncile seemingl);
contradictory research findings (Rubin, 1986). Recent reviews have criticized researchers
for failing to acknowledge and/or attempt to resolve this proble;n (Diamond, 1982; Taviis,
1982). In the early seventies Banduya (.'1973) atternpted to explain the empirical '
comradi;tions in the anger literatur-e‘& qu example, r‘riany theorists believe and }.mve \
produced results ihat support the hypothesis that unless aﬁg‘ér is expressed, clients may
experience a wide range of disturbances (e.g., Kaufman & Feshback, 1963, Matﬁ:ﬁzzo,

‘ ‘19545. Other thcoxist.§ t;elicve that the exp‘ressibnof anger is ri§ky and ineffective and that
clients should be tanght altemative behéviOuxs and attitudes (Bandura, ‘1 965; Berkowitz,
1970). Using a social learning p;:rspectix}c, Bandura (1973) argued:

Studies in wh"iéh the outcomes of reciprocal interchanges are systematically

varied demonstrate that the same counterresponse, regardless of its content, .
can acquire either arousing or tranquilizing properties depending on its
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aggressive responses 1o provocation produce cathartic-like physiological elief
afier they consistently elicited positive reactions in others; conversely, ithey
become physiologically arousing when they consistently draw punitive
‘responses. By reversing reinforcing outcomes, the tension relief value of the
same mode of response 1s radically altered (Bandura, 1973, p.152).

consequences (Hokanson, Willers, & Koropsak, 1968). Both kl?fd}\%:and

| Cons;:q!.lcn'tly, Bandura proposed that future empirical res:arbh onanger im;lude the
subjects’ beliefs about the consequences of anger expression. bnfoftuﬂatcl&, as reviewers
have indicated (Rubin, 1986; Diamond, 1982; Tavris, 1982), only one study since 1973 has
édppted ihis \guidcliné (e.g., Van Egeren, Abelson, & Thorton, 19785. Further, even the
most recent ‘rélcvant‘rcscarch doés nt;t acknowledge this ponioh of the anger literature (¢.g.,
Jansen & Muenz, 1984). Althou gh Bandura can be commended for his attcmpts to clanfy
contradictory thearies on ..—mger he too fails to provldc a clear definition of anger (Rubin,
1986), and, as Avenll (1979) points out, treats angcr as mercly a hypothencal constmct "of
lmlc substantive i 1mere3t in its own right". Proponems of the hterature that regards anger as

a pure affect (e.g., Zajonc, 1984) would argue that what Bandura has' dcscnbcd is simply

another i mtervemng variable in the anger cxprcss:on proce::s Some cognitivists would

likely reply that a-person’s appralsal‘(l.e., cognitive pre-appraisal) of a stimulus and the
environmental context in which the stimulus occurs is an essential precondition to the .
labelling of arousal asa feeling. He‘ncc, they would argue that a person's belief about the
consequences of expressing anger would play a role in that person's response. Cleaﬂy, the
issue becomes circulax;. Whether affect or cognition is prim{uy more likely reflects
overlapping taxonomi\cs than mutually exclusive or linearly occurring events.  As Averill
(1979; 1983) Suggests, we are not fescarching the relcQan; zispects of anger, the emotion.
The qﬁeries which need t6 be addféSSed are: What is anger? What are its functions (both
positive and negétive)? How does iy‘function?“ How does it affect other aépccts of
behaviour? How is it expressed? and, central to this study, How can it be reliably assessed?
‘ EFrymology tells us that the word anger means a response to an offending stimulus. In

most languages the term is not associated with hostility; aggression or rage (Stearns, 1972).
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Anger docs not appearto be a reacuOn to threatening snmuh“as sorne have dcscrxbed \
(Yacorzynski, 1951; Rubin, 1986). Rather. it seems to be a response to.a provokimg
- stimulus. Fear or hosnlny may be reactions to threalemng stimuli (Stearns, 1972)

Montagu (1955). expl.nns that some snmuh may ehcu dxffercnt affective responsesin
different indjviduals, f?)r cxample, fear, or anxiety may arouse varying degrees of anger in
diffcrcnt‘individu.ais Most agree with this tcm:t however, others (B:agglo 1980; Stcarns
1972; Izard, 1977 Rubin, 1986) dzsagrec with Montagu that a single stimuli can arouse
: lrmncdmtely dxfferem combmanons of emotions in one individual: for example, much anger ;
~anda littlé fear or a little anger and a lot of fear. But, they argue, anger can subside, be

repx“gssed, or be replaced\by anxiety, hostility, depreésion, etc. (Stearns, 1972). Moreover,
- fear is not ccnsj;:lercd to be a constituent ‘pan‘of anger. Fearcan replace a’nger when, for
example, the verbal stimulus whiéh may have originally prcwoked the anger response is
"rationalized" into'ils determinant contents {(Bowlby, 1980). Under.étood through a
cognitive or behavioral paradigm the initial ange?—provoking stimuli and ihc unConditipncd |
emotional respoﬁSe ii.e., anger) may become paired of asmciated\\_.vith conditioned cognitive
and behavioral Jesponses such as negative thoughts and/or auton;)mic DErvous responses.
~These thrcaténing negative thoughts and behaviours may then elicit a fear respoﬁse (Beck &
,‘Emcry, 1985). Bowlby s (198(0) rationalization may thus be understood in terms of the

w

cognitive construct of negative or automatic thoughts.

The individual's response to an affect-provoking e;tefna; eve‘m consists of at least two
_reactions: a perceptual-cognitive and an affective reaction (Alexander, 1950). The-affective
reaction involves biolpgi'c'al and psychological components (emotions anﬂ feelings) (Sifncos
etal., 1977; Zajonc, 1984). The biological components of affect are assumed to be

responsible for the concurrent somatic arousal (emotion) to the external affect-provoking
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event. The psycbological components are considered to be 'cxpres§ivc of thought and
fantasy or feelings. To summarize, it is assumed that the intemnal reactions that oceur in
response to an external affect-provoking event include perccétual. biological and
psycﬁblbgical systems.. |

‘These reactions can be cohceptualizéd as occarring in a stepwise fashion through six’
stages: l,\g:t.érceiving the external event, which leads to 2. subsequent biological arousal; 3.

a refinement of the arousal into a variety of different nuances which have the potential for

conscious experience as fc‘eﬁngs, for examp]e,i anger, fear, sédncss. jdy; 4. alinking of
words which are descriptive of those feelings; 5. the ﬁfoduction of fantasies which are
éxpressive of ihose feelings, and finally: 6. the arousal of a network of memories and
assocfations which are related t;) those i‘eelihgs (ﬁé;rﬁah, 1977). ltisassumed that
sor‘ncwhcr? along this hypothetical progression the phenomenon of cogﬁitivc pm-apprgisal

’ (Lézarixs; 1984) occurs. In most cases, a conscious\aWarerie‘ss of these elements oceurs and

- . !
these are expressed in the approprjate manner. -

* . N N .
Anger resolytion
] ‘Howe\;;:r, there are no acceptable comprehensive theories about the process of -
cxpfession that thcorcticall‘y leads to the resolution of angry feelings.. ‘A necessary .pfcludc to
. the construction of any psychometric ins&ument\ designed to measure process is the
nderstanding of the very process one intends to measure. Several researchers have

attempted to resolve this problem.

Angercon
Novaco (1975), developed a theoretical strategy for the control of anger. His work
was concerned with individuals who displayed inappropriate outbursts of rage, and

consequently his theory may be limited. Novaco's programme was designed to teach people
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to control and learn not to c:;press thetr an gcf. The result is‘a series of cbg;aiti;éQBCHEviorai
strategies that the subject uses to coguol his/her angei'. This is presented as a way to ﬁ:;solve
angcr.‘ Although Novaco's zﬁeory has been effective in helping his subjécts control the
behavioral consequences of their rage, [ wonder whether or not there hﬁg been resolution of

-

the affective component.

There are volumes of work on assertiveness, but agam these do not provxde uvnh
conceptual framcwork from which one could evaluate the mdxvxdual‘s processxng of his or
N .
her angry faehngs " Assertiveness theory has provided specific skills whxch may or may not

be effective in rcsolvmg anger. Because these programmes commonly place little emphasis
o - S

- on the stages involved in the constructive expression of anger, they have provided litle

>

insightAinu.) pr0cess (Hoffrﬁan, Kir\ivin;& Rougzer, 1979}.
onstructive ex sion of an;

Catch!ove and Braha (1985) conceptualized the process involved in the resolution of
anger as occurring through four phases. These phases describe a theoretical progrcssxon of
events for the resolution of anger through effective and constructive e;cpressxon

The first phase is "Awareness”. Subsumed under this heading are the six stages of
arousal described ‘z?bove. Awareness of anger then, is defined as a subjective
(phenﬁmenologi_cal) experience of an emotional state or condition which occurs in response

to a provoking stimulus. It contsists of feelings of anger with concomitant activation or V

arousal of the auionomic nervous system. Anger can vary in intensity and fluctuate over

TN e

time as a function of perceived injustices, provocations, or frustration resultingthe conscious,
unsolicited, personal experience or acknowledgement of a feeling.

The second phase is "Identification”. ldentification is the attempt at determining the.
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causal agent for the anger-provoking situation, in-order td attribute responsibility. This
proccss may occuron a consqxous (aware) or unconscxous (unawarc) levcl ot bo:h‘ .
Completing 1dcnnﬁcatmn the process continues to thc next phase, "Confrontation”.
Confrontation is the; provocative, constructive expre‘ssion qf the feeljng with the
purpose of extracting an apolog); And restitution from the causal agent. Effective
confrontation also requires a containment , or mastery over the feeling. 'I‘nis phase has the
 concurrent role of allowing the maintenance of the relationship by bbtainixig the causal

-agent's motivation; as such, a normative judgement is inherent in this phasc. For examp‘ac

- should an accxdem be the reason for the provolung event, then tht nature of the confrontation

'S

- would likely be changcd ;
Achieving an apology (e.g., "I'm sorry") and restitution (e.g., "I won't do it a?gain"),‘
the affect is presumably discharged and resolution (phase four) occpré. Resolution
describes the rc]easc/disch"lrgc of the afftct in this casg Uiroﬁgh effective and constructive -
expression. In some cases resolunon can only be achieved by avoiding the anger provokmg
situation. The latter may involve tcrmmanng the rclanonshlp (The Manual for the use of the
AEAI describes this progression and provides cxamples of subject responses typical to each

of the above phases: see Appendix E). There are, of course, other methods of 'expressiqn

which may be equally effective in resolving angry feelings, but it is assumed that thesg™ T

-~ N s »
processes are less socially effective, unless tho-¢ e destruction of the relationship..

al., 1979) ot
Part of the degree of effectiveness in the way an individual deals wnh the emotion of
anger s related to a low discrepancy between the actual.and atmbuted causal agent(s) and the

actual subject of the confrontation. This thgoretical qualifier may reconcile Attribution -

,
L %
P) '
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~ discussed the relevance of "blame" towards the resolution of angry feelings. However, as

Introduction v : ‘ ‘ . ~ 7

]

" Theory's contribution to the emotion literatﬁrc (Kelley, 1973)‘. For example, if an individual

attributes responsihility for the anger-provoking event to himself rather than to the actual

_perpetrator of the event, then effective confrontation with the perpetrator or causal agent is

not feasible. However, styles of misattribution have also been associated with attempts to
maintain relationships: subjects may personally take the blame to avoid what they perceive to
be a potentially threatening confrontation with the actual causal agent (Weiner, Amirkhan,

Folkes, & Verette, 1987). Conversely, it has also been sf}own that subjects' may blame

~ others in atternpts to maintain a positive self-image (Russell & McAuley, 1986). Further,
_some have suggested t;\a; if an indiv‘idual atributes causality to another and then fails to

- confront that individpal (thus resolving the incident simply with herself or himself), there

may remain a degree of residual anger and/or frustration (Holt, 1970). Finally, the

. Wribution of blame to an unintentional or accidental occurrence should alter the confrontation

~ process. Averill (1983) and pﬂgﬁrs (Pepitone, 1976; Rule & Nesdale, 1976) have also

+

they point out, most psychological theories have not accommod)atcd this aspect of anger.

Figure‘l illustrates the atmbution’ of blame.

*
Identification of causal agent 1al 1l
SELF ----- - effective route------«mmvssemeoo- SELF
ineffective route
- _ ){
‘ . ) : \ .
OTHER ---cmcseeeee-ipffective route------—-—--eo-----OTHER

¥

Figure 1. Attribution and confrontation patterns
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Bandura’s (1973) theory regarding the role of a subject's beliefs ab&u\}hc .

- consequences of expiqssing anger is also, no doubt, reflected in the subject’s choice of

responses. However, there is evidence to suggest that such beliefs do not mitigate the initial

subjective experience df anger and as such do not diminish the importance of the feeling but

‘rather effect the -expression of that feeling (Zajon‘c. 1984). Conversely, the ecological

context in which the event occurs no doubt has a significant role in the emotional arousal of
the Subjett (Averill, 1983). " This is reflected.in most behavioral theories of emotion.

Unfonunatel_y, the nature of this context defies inclusion in most research designs (Averill,

1983; Lazarus, 1984).
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: ion: critical £
Several workers have criticized tcs.ts\using role-playing situations for their lack of
experiential realism (Aranson & Carlsmith, 1968; Miller, 1972; Holmes & Bennctt.lh974)‘.
- This has been due to these tests’ use of highly structured formats. ~ Conversely, others have o
encouragcd the development of tests which would have rhc subject acnvely participate in the - \ <f‘>;,.
procedure (Kelman 1967; von Radd, 1979; Novaco, 1975). Self-report scales and | i
mve_morics which have the subject select words or respdns‘ts from predetermined lists have
been dismissed as valid measures of affect (Meérskey, 1978; Knapp,1963; Oken, 1960)..
Althouéh préjéctixie tcs;ts generally involve active participation on the part of the subject, and
seldom involv? c‘hcckli‘sts, they are héavily reliant on the clinician’s objccn'vity, expertise and.
interpretation. “Also, they are not easii?'; quantifiable. On the other hand, clinicians have
long urderstood the value of ﬁf,ojcciiye tests to be in their ability to generate affect-laden
material. | |
Since anger is a reactive emotion (Novaco, 1975; Stearns, 1972; Brown, 19#5\5 tfle

test would ideally employ a provoking stimulus. There has been exténsi\;é .@ork on. )
angef;provoking stmuli. Canfield (1949) found that noiéé could, prb&uca éngér. ~ Gates
(1\926) found that hunger and fatigue were provocative. - Others’(Cleghém, 1957, Gibsoré,

1962; Ktintz, 1‘951) have found that groprioccptixc, ﬁn‘muli, as well as induced hypoglycemia . - ,

| (Gellhorn, 1953) can provoke anger. However, aﬁart from being inaccessiblé, most of | |
‘ _these methods are dérived from anir;ml analogue studies. Several others hﬁve used verbal
statements (Stearns, 1972; Novaco‘. 1975) or the recall or associations with such comrments \
as anger-provoking stimuli with human qubjeus Finally, watting scenaﬁoc; are »‘w:u
accepted as constituting anger provoking snmuh (Cohn 1953, Stearns, 197?_ Novaco, 1975;
" Doré & Kzrouac’ 1985). Howevcr. most studies have used either decepnon (Novaco, 1975)

or written descriptions of waiting situations where the subject rates only how angry he would

‘have felt. Martin (1961) found poor correlations between these types of self—népons,

\

-
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« Validating a test ... ‘ \ 10
nonverbal bchaviour and physiological measures of anger arousal.
To ‘suﬁtmaxize ;hcsc findings, a test of anger should 'péssess‘ a degree of experiential
realism without being projective; should not be 100 rigidly structufcd: should allow for
ac{ive, yerbal participation on the part of the subjéct and should not employ a self-report or
paper and pencil format. Further, in order to eValuate‘proc‘ess, the test design should
.incorporate items which assess the st{;gcs in the awareness and expression of anger while o
allowing for alternative response patterns. . ‘
: : : \
Anger Tests
The Buss and Durkee Hosility Inventory (BIHI) (Buss & Durkee, 1957) has served
as the basis for many subsequent hosulity and anger scales.. Althbugh\thc items on this test
purport to assess what people do when they are angry, closer examination reveals a forced
choice true/false item format which seems to assess more: Yvhat people do when the); are
feeling hostile towards others. This is reﬂécted in the ‘conicnt of the test.scales which assess
rcsemmeﬁt, assault, verbal insult, s.uspicicm, negativism and\ irri(al?ility‘ There are also no
provisions to evaluate procéss; * The BDHI does not meet all of the conditions listed above
and is, therefore, not considered an‘appropriau; anger test. o |

+The Oken Scale (Okeny1960) although intended to measure experienced, aroused

angerand suppression, was not properly validated and relies entirely on ar adjective

checklist format.  As previously digeussed, checklists have been dismj‘sst;d as a valid
measure of affect. These lists alsé are suggestive ana do not evaluate process.
Gottschalk et al. (1963) developed hostility scales which served as the prototypes for
the later Gottschalk-Gleser Content Analysis Scales (Gottschalk & Glesc'r, 1969). These
‘ struments, although wgn designed and:cscmhcd, require exiensively trained personnel to

spend laborious hours administering and rating the interviews. Hence, this scale is -

‘impracrical. Also, Schofer (1980) found that scales which rely entirgly on the content

N
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* analysis,of random verbal behaviour are contaminated by socio-economic and educational -
‘ Stams Podr scores on these scales go hand in hand with low cducation and socio-eConomic

‘ stams Hc goes on to explain that thls type of scale often provides little insight into.

"

generahz,aﬁlé\ affective processes.

Evans and Stmngeland (1971) developad thc Reaction Invemoxy (RI) to measune ‘
~ :

\ ‘anger Apart from being sugg estive (it presents the subject with predetenmncd response

»

possxbxlmes), subjects responses on\lthxs self-admmnstered inventory likely involve cognitive
rather than affectiveprocesses.  Also, \here is very little reliability or vahdxty data. -on rh:s

ljl;cgrec of Anger sconc has shown moderate posmve com:lanons wnh ’
the total score of the BDHI (Biaggio et al 1981). Howcver. because thc test 1. is

pamcularly suggesuve, 2. was developcd to assess the extent or rangc of specxfic sumulus

~ situations whxch evoke anger reactions (Splelbergcr etal; 1983) 3. docs not assess

®
~expressmn, and fmally. 4: because the validity data’ that i is avaﬂablc is based on the BDHI,

¥
this test was not considered an appropnate convergent measure of anger,”

“‘S‘everal other anger tests have been developed: for example, The Anger Self-Report

(Zelin, Adlér, & Myerson;, 1972), The State-Trait Anger Scale (Spielberger, Russell, &

Crane, 1983), and the Harburg Scale (Hrn'burg etal, 1973). However, the sarne limnitations

discussed above apply to these measures. Also, there is less information available about

these tests than the tests presented above.
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The AEAI allows active participation of the subject without being rigidly structured nor

. lacking in experiential realism. Further, the test was designed toelicit affect-laden

responses, that is, behaviours.. The test results are objective and amenable to quantification.

The design generates a range of scores which may be used to evaluate process. Finally, the

test itself is quick and easy to use (administration time is15 minutes maximum).

The AEAI pref-sc‘nts th{t subject with a short hypothetical waiting situation (see

~ Appendix A for a copy.gf the AEAI). The subject is read the following by a trained

interviewer:

Youhavé aregular ggrangement with a friend to plck you up every momning at

08.15 t0,g0 to worlgg® He arrives at (08.35.

The statement is not suggestive, it does not imply what, if ?n‘y affect th‘é subject should
feel, and if does not suggest to the subject that his or her ride is late. The‘subject is asked
How she or he Wéuld feel. The trained ini;:rvie'wcr }*cmains neutral (e.g., imerviewer doe§ .

not respond to subject statements and maintains neutral facial and body expression) and

‘rccords the SUbjCCl s ﬂrst five respcmses "This part of the test evaluates the subject’s

awareness of anger, for example exther a spontaneous report of angry feehngs, no report of
angry feelings or a report of other reactions. The subject is then asked what she pr he would

do aftcr getting into the car. Again the interviewer records the subject's first five responses.

This part of the test evaluates the process of expression. Subjects’ responses areratcd

accordmg to aranking systcm wl’uch determmes whxch if any, of the theoretical phases of

express;on has been reported (i.e., 1denuﬁcangn, confrontation or resolunon).\ Since all,

responses are recorded, any alternate’ process of expression that may be reported may also be

assessed. The recurring scenario design allows for the hypothetical situation to transpire

- over 1ive consecutive hypotheticdl mornings. This functions to increase the offensivengss of

the provoking situation.  Resolution or expiry completes the non-inducing part of the test.

- . ' .\ b
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The subject is then asked how she or he would feel the next time she or he saw his or her
fncnd and what she or he would do. Thes@quesnons provide 1n31ght mto any subscqucnt
resoluuon or presence of residual angry feelings. Finally, the SllbjCCl 18 asktd whether sshe

or he would have felt angry on each of the hypothetical momin gs that had wanspired. The

‘Manual Jor the use of the AEAl (Braha & Catchlove 1984 see Appendix E) provides a

descnpnon of the test, 1ts constructs and use.

In two independem studies, the AEAI has demonstrated good inter-rater reliability.

Catchlovc and Braha (1985) reponcd an overall i mtcr-ratcr reliability coefﬁc;cnt of 0.54 for

- total test scores. These findings were based on a sample of thirty subje;ts. They report
" interrater rchablhty coefficients on the three subsca*es of the AEAI as rahging from 0.91 to

'0.98. "All of these ﬁndmgs were found to be significant at beyond the 0.001 level. They

concluded that the AEAT is an objecnve assessment mstrumem and that there was either -

minimal subjectivity mvolved in scoring the AEAI, or thar raters made common subjective

‘ decisions (Catchlove & Braha, 1985). In a later study, Braha & Catchlove (1986) replica_ted .

these-findin gs

In an effortto as!sess the internal reliabxhty of the AEAI, Catchlovc .smd Braha (1985) " .

‘ dichotomous!y:ranked subjects’ responses for each pan of the test agamst the ideal score

level for that particular testitem. They then used a phi coefficient to assess the relationshii)
between passes :‘md failures on each Scale of the test with passes and failurv;s on other Sca_les
of the test. The regults are reprw Table B;‘I (see Appendix‘B). The lack of any
siéniﬁcam positive éomlationé between test items is explained as reflecting the hctcrogénous
nawre of the scales and the constructs o% awareness and exPressio;l. Although the auw ‘
have examined the internal structure of the test with regards to the test's subscales and the

. . T » ! v . d - s -
inter-rater reliability og the test, they have not examined the internal consistency of individual
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_ items in each scale with the total scores for each respective scale. .

The AEAT has demonstrated some ability to differentiate patfent groups. Braha and
Catchlove (1986) found si gmﬁcant differences between pam patients' mean scores and

medical patients’ mean scores. Howevcr, they add that a dlscnmmam function analy:ns

“would help to determine more specifically which items on the AEAI best discriminate

between noﬁnalg and pathological groups, and whether the test itself may be of use in

discriminating between diagnostic categories.

Catchlove and Braha (1985), also found a range of scores with the use of the AEAL

* They reported four distinct response patterns.  First, they found that some subjects reported

no awareness of anger and exhibited no consmructive expression as measured by the AEAL

Other subjccts reported no awareness of anger but through their responses, exhibited

* constructive expression of anger Thxrd 'some subjects were aware of anger but did not

. expressitatall. Finally, a proportionally small group of subjects reported an awareness of

v

‘anger and expressed it constructively in their responses.

»
PR
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So neither ought you to attemnpt to cure the body without the soul, and this ...
is the reason why the cure of many diseases is unknown to the physicians of -
Hellas, because they are ignorant of the whole which ought to be studied also,
for part can never be well unless the whole is well. (Plato 4th ¢. B.C.).

Central mechanisms including psychological variables have long been recognized as
playing a significant rple in the‘perception\of chmnic pain (Bonitﬁa, 1983; Catchlove, 1983;
Blumef & Heilbronn, 1982; Sternbach, %974, Engel, 1959). Unfortunately, there is little
information on the specific psychological d‘eﬁcits‘ in‘chronic pain patients (Me!zack & Wall,
1982). Several authors have suggested that pain patiems have difficulties with the ‘

- awareness-and ‘exprgssion of affect (Catchlove et al., 1985, Blumer & Hci]bronn, 1982;
Pilowsk); & Spence, 1976). Anger ﬁﬁs been implicated as one of the emotions with which
pain patents seem to have problems (Catchlo§e et‘a"l., 1985;‘ Pi]owék& & Spéﬁcc, 1976;
Parkes, 1973; Merskey & S;;;ar, 1967)1 Some patienfs seem to have difficulty fabelling
certain social situations-as l;eing anger-provoking or labelling their own arousal as anger or
even being awar;lof their ;)wn arousal. Others who are aware of their feplings do not
express them, or when they do express their‘feclings, they do-so in a.n; inéffectivc manner.
Thc’sé‘ob;“crvations have been based on clinical experience and on I‘CS;.I]tS from the use of

" non-specﬁ‘rc psychological tests (Catéhlove & Braha, 1985).

The question remains: Is there a relatio;r‘lship between difficulties with the awareness
and expression of anger and the incidence of chronic pain? And if so, whatis the exact
natare of this relatiofxship? |

Without an adeqﬁzite measure of anger, research investigating the rclationsh\ip.‘between
‘the awareness and expression of anger and chronic pain will remain ai the anecddtél level. If
this relationship exists; as several author§ have reported, then the specific nature of this

difficulty needs to be elucidated and assessed more reliably. During the past decade there
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has been an increase in research studying the psychological aspects of the chronic pain
expérience. For this resedrch to be useful, methods must be developed which reliably

assess theoretical constructs.

st validity: volvi
Test validation procedures have evolved dramatically over the past eighty years.
Perhaps the earliest empirical approach to the asécssmem of tests was the age-differentiation,
criterion used by Bincx and Simon (1908, cited in Anastasi, 1986). It wés‘ assumed thai the

cognitive skills which constituted intelligence increased with age. Items were retained if the

frequency of correct responses increased with the age of subjects. Each task, or iter, was _

then assigned to the age level where the task was passed by a specified percentage of children

"1in that partipﬁlar age level. This was the procedure employed in the construction of the -

Stanford-Binet and several other tests of the kra. In retrospect, it is not too difficult tocome -

up with any one of the number of criticisms that have since been levelled against those N
practices. Norm:related validity is no longer acceptable criteria of construct validity. We
- now understand intelligence as being a multifaceted construct, with many culturally-relative

manifestations.

From this era evolved the haicyon days of psyéhpl;)gical test validation, the 1950's

‘ and‘1960's. The period };as been described as one of "blind empiricism” {Anastasi, 1986,
..B:6). As Messick (1980) argues: tests were expected to demonsirate sometimes up o
. seventeen types of validity. More alarmingly, vaiidi;y\ was reg;'irded almost as a "state": it

~ was a goal; once attained, never disguted. Reliability and §alidity coefficients abounded.

: L. }
Theve was an overemphasis on purely empirical validation procedures, and a deemphasis on

- knowledge, hypotheses, theoretical rationale, and construct formulation. This may have

been a rebellion against the rampant armchair t‘hcériiing that characterized much of the

literature during the early part of this century. But, as Anastasi (1986, p.6) argues: "Theory
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need not be subjecti\}c speculation”. Increasingly, researchers have become concerned, once
again, with theoretical rationale in all phases of the test dcvclopment process. ™~

By the end of the 1960's, psychometnsts had-come full circle. Test devclopers had-
pared down their expectations of tests. Three broad categories of vali‘dity emergecl:

: critexioﬁ-relatéd, content anq construct validity (Standards for educational and psychological
tests, 1974). It was felt that validity could be reduced to two questions: "(a) What can be
inferred about what is &ing rneasured by the test? (b) What can be inferred about ather

" behavior?" (Srandards 1974). There was some consensus that, dcpendmg on the type of ‘
mfercnces we wished to make from test scores, one needed to e.stabhsh only the appropnate ‘
form of validity. Althou gh no one would have disagreed that the three validity domains

‘ were. mterrelated in pracuce the.three types of valxdlty were treated as mutually exclusive |
entities (Messick, 1980) a
‘ There is now abreast a movement tb redefine 01;r concepts of validity. Prom'mém
theorists have suggested that, for purboscs of élariﬁcation ;m(‘:l\ riépur, the term “construct -

~ validity" should be retained to repr‘esént many of the previously defined aspects of Qalidity;

Messmk (1980) and others (Fredenkscn 1986; Guion, 1977) have suggested retaining all

the old concepts of validity, but renammg them, and the procedures used in'their name.

This would be done in an effort to more accurately reflect thieir purpose. To use anexa\mple

relevant to this study, Messick {1980) aﬁd Guion (1977) have both suggested that the old

; cor;cépt‘s of convergent, discriminant, and factorial §aﬁdity can be ﬁni‘ficd‘ ‘ Théy suggest

using these concepts to reflect tangible procedures which can provide evidence to support the

" theoretical notion of construct validit:y. o ‘

- However, because of the influence of convention, and to :Qvoidcoszusion\ reference
will be made throughout this study to coﬁvergcm discriminant and factorial validity Itis
understood, nevertheless, that these terms and. the proccdures assomated with them : are bcmg ‘

i
replaced by terms such as: convergent coherence discriminant dxstmcuveness and factorial
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composition of tests. It is also understood that the latter are now generally considered as
useful procedures which establish applied aspects of construct validity (Messick, 1980; |
Green, 1981; Anastasi, 1986).

E The AEAI has shown promise as an objcctive: assessment i‘nstr‘umt,m. It has
demonstrated acceptable inter-rater reliability, an ability to discriminate between clinical and
non-clinical groups, and it has elicited response patterns which provide supj)ort for th¢
‘theorcti‘cal process of constructive resolution. However, there arc other psychometric
"pr\opt\:rti‘es which need to be investigated. .

1riternal validity. Further studies need to be conducted on the internal rcliabi}ity of the -
tcsi‘ Sbeciﬂcallyi AEAI scales m;,cd to be asses‘sed for internal consistency, homogeneity i Q
. -and adequacy of content sampling. Although there would be an éxpected degree of practicé ‘
effect, studies should be ccmduc‘uf:d which cx‘amine test re-test, or if avatlable, alternaie form.

_ rcliatii]itsr. - Factor analytic studies need to be conducted to conf‘mn‘that lhe\mportcd
correlations between est variables were due to th ¢ anger dimensions thé test purports 1
measure and were not due 1o other unidentifi latent structures (Engelsmann, 1982),

‘Internal itern analytic studies n:ed 10 be coﬁduct«ed to determine, whether or not the response
patterns that have been reported with the use of t}.u: AEAI were due 10 ofdar cffe;:ts inherdft

-

in the test design.

UL A T AL

External validity. Finally, convergent and discriminant validity wrials should be
conducted to confirm that the test is in fact measuring anger and not other distinct constructs

(Campbell, 1960; Costa & McCrae, 1983).

L
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All 100 often test deve‘l’?pers fail to recognize that validity is a theoretical construct.
Any use of\the term "validity" is predicated by normative judgement of research evidence

(Standards, 1985), and as such will always be subjective.
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BN e of thi |
It was my intent in proposing and executing this thgisis to address thc'ncck} for an
empirically testable, vaﬂid instrument which would measure the-awarencss and expression of
anger. 1 wished to study whether the AEAI could fu\lﬁi this need. This test pﬂrponéd to
rnea;surc specific and clearly defined processes. It operationalized the construct of anger in a
quantifiable way. The discﬁminam ability and l';igh reliability coefficients of thg ;\EAI

warranted further validation study.

2 . . . .
The aim of this project, therefore, was to assess the validity of the AEAlLds a measure  :
o S s * @ .

1
[ 3

of the awareness and expression of anger.
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. HYPOTHESES

1. Scale homogeneity and consistency. 1t was hypothesized that there would be

intra-subscale homogeneity for each of thc threc subscales.of the AEAI (i.e., Scales A, E,

ey

and I) This would be indicated by pos:tWe relationships between item scores, within each

Fl

" of the threc AEAI scales

2. Mood induction.” The repeated scenario of the AEAl was presdmcd 1o induce
increased levels of anger. Theore‘tically, with each day that transpires, subjects should

report higher intensity ratings in res;_(onsé to Scale A questions. As well as exhibiting

. intra‘scale homogeneity, it was therefore hypothesized that there would be a within-subjects -

effect for each successive uem in Scale A:

3. C onfirmatory factcr analysis. ‘It was;ypothesxzed that the AEAI would assess
three main dlmenslons of anger non- mduced awareness of anger, expressxcm of anger, and,
induced awareness of anger... Further, most of the test variance accounted for by the ﬁftcen
AEAI test vanables would load on these latem dlmensmns

4, It was hypothesmed'm;e‘to/r;nalysas of Scale A would reveal that the common
vanance between the variables could be accoumed for by a general latent factor )

5. It was further hypothesized that factor analysis of Scale E vanables would elicit

three latent factors which would reflect the processes of identification, confrontationand

resolution.

6. It was hypothesized that factor analysis of Scale 1 wbuld reveal that the common

variance betwe‘en the variables could be accounted for by a general latent factor

7. Fmally, it was hypolhesued that factor analysis of Semcm I items (Scales A and E

combined) would revedl two general latent factors: a general awareness factor and a general

3

expression factor.

8. Order effects.. It was predicted that if suggestive test items preceeded
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non-suggestive test items; scores for remaining test items would be higher than when

suggestive test itams"sixcce%ied non-suggestive test items (i.e., there W(mldZ be an order
effect), ‘

9. Moreover, it was predicted that there would be no order effect for AEAI Scales A

or E.

10. Convergent validity of the AEAL 1t was predicted that there would be
moderate-order positive relationships between the AEAI and the two convergent tests of
anger, the ‘Angqr Inventory (Novaco, 1975) and the Milltidimeﬁsiongl

(Slcgel 1983). _ j T -

11 Canvergem vahdzty of AEA] scales. a) Because of the nature of the AEAI test
items, it was hypothesized that there would be a hlgh-ordcr positive relationship bc;wcen
subjects' AEALI Scale I scores, and their scores on the Anger Inveniory \and thoge‘subscaies
of the Mulndlmcnsmnal Anger Invemory Wthh assess thc awareness of anger.. Howevér,
b) because of Lhe non-inducing nature of AEA] Scale A and E 1tcms, it was predxcted that
there would be low-order positive relationships between AEAI Scale A and E scores and the
‘ bihe‘r convergent tests Qt: anger.

12. Disc‘riminant validity of the AEAl .i It was p\redicted that there would be 2610 or
low-order corrclanons betwecn AEAI !oml and scale scores.and Marlowe- Crowne Social
Desu‘abmty Scale scorcs - |

Ahhough it can not be assmned that any psychologlcal research or instrument is free
from the effects of response sets, certain designs would seem to be more vulnerable.
Because of the pamally didactic, or interactional nature of the AEAI, it secmcd .appropriate to

\ detem.me the mﬂucnce of this response set on SUbjECIS scores. Many factors affect

responses: subject perceptions of what the experimenter may expect, desu'es to protect one's



Validating a test ... - ‘ ‘ . R

.
1

own image, and attemnpts to please 0; frustrate the experimenter all come into play (Anastasi, °
1982).‘ However, several authorﬁ have described the tendency.to chodse what s?xbjccts'
believe to be socially desirable ms;&on%gs as being the most prevalent response set (Ed\ivafdé,
1957 Crowne & Marlowe, 1964). |
13. Finally, it was predicted that there would be zero or low-order correlations i
between AEAI total and scale scores and subjects' beliefs about the cénsequenccs of
expressing their anger (i.¢.,~CAS scores).
. \ . . X
The addition’of this i‘ridcpet\dent measure is intended to be consistent with Bandura's
' (i973) ‘guidclines discussed earlier. The author concurs with Band\zﬁi's criticiérﬁé of anger

tests. Nevertheless, because the belieffactor. was not incorporated in any of the anger tests

used in this study, it is included here as a discriminant consruct.
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'METHOD
SUBJECTS . _
| . Three sut;jem gfoups were used in this study. All three groups were comprisch 6f
students from Saint Mary's Univeréity in Hal‘i‘{.‘ax, Canada. Subject sclcctipn criteria for all
ngups were that subjects’ mother tongue was English: éxat subjects .werc‘liter\ale and ‘
b¢t\zeer‘1‘ 17 and 60 years of age.

The three experimental groups were selected to assess two basic ai;')ecm of the

‘ research mandate. First, all groups - were used to assess ﬁ‘uc internal validity of the AEAL
Data from Group | was used 10 determine how well the‘A‘EAI demonstrates éxtcma} validity.
Also, Gr(.)up‘ 1 data was collected to develop the multitrait-multimethod matrix which
assessed the cohvérgem and difsg:rinii'r‘\‘am vaﬁdity pptential of the AEAL
~ Group ! v;.'as comprised of 128 sub"g)ﬁr./ﬂl 43 males (33.6 percent) and 85 females
(6.4 percént) in this group were used to test hypotheses 1,2, 3,4,5, 6,7, 10, 11, 12, and
13. Thc mean age for subjects in Groupl was 21.73 years (5.1:=4. 76 Mode*lS years,
range=17-44 years.). !‘here was no s:gmﬁcam d:ffcrence n agc between malcs and fcmalcs
~*in Group 1 (£=0.65; 1264, p >.5). Subjects in Group! had an average of 14.33 ycars of
.schooling (§.D.=1.35, Mode=13, range=12-18 yedrs) There was also no sxgmﬁcam \_
W years of schooling betwecn males and females for Group 1 (rt() 25,125df. p
>38). ‘ .

Group 2 was cnmprise;i of i48 subjects made up f;rona the Group 1 tokal plus a further
twenty sub}ects who were recruited c‘xclusivciy for partiéipation in this group. ‘Data from
Group 2 was uséd £o evaluate hypotheses 3, 4, 5, 6, and 7 -

Group 3 was w:‘xpnsed of forty subjects who were used to test hypotheses 8 and 9.
l‘we conditions with eight subjects percell madc up the total. AlthOugh eight subjects per

cell were used, five subjects per cell provided adequate power for U1is;fé;:xoriai design (Phi

»
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: ) squared effect, p <.05). Thea:e were-18 males (45 percent) and 22 females (55 i)epcent) i!;

~ this group. The mean age of subjects in GrouP 3 was 19.83 years (S-_D.-—:ZEAS yea:rs!
© . ‘Mode=19 ycar':s‘;:fange=18—31 yeary). "fhere was no éigniﬁcant differc‘ncc in age bétweef\
_males and fehr‘r‘xales in Group 3 (r =0.Y5, 384/, p >.4). Subjects in Group 3 had an averagc |

- of 13.45 yearsof schoolmg (S.D. —() 8. Mode=13 years, range=13- 16 years). There was

no significant dlfference n years of schooling for males and females in Group 3 (=077,

38df, p >4). Also there was no significant dnfference between the proportion of males o
¥

‘ females in any of thc five cells (X 221, 75 4df, p >.4).

_ Five zihcmate fomls of tthEAI (Forms 2 10 6) were developed which presented the
thrce AEAI scale items in reversed order to comply with the (.oumerbalanccd desxgn

descnbed earher Appendxx C presems the ﬁve order-modlﬁed forms of the AEAI

vk  psychologicil \

The Mumdlmensmnai Anger Invemory (Slcgel 1983) and the ‘Anger Invemory

- (Novaco, 1975) were used as convergent psycholog:cal tests

Pl

The Multldlmcnsmna} Anger Inventofy (MAI)is a 38 item self»repon 1nvemory

". designed to measure the frequerncy, duration and magnitude of anger. It also assesses the —

range of situations.to which an individual responds_with anger, the individual's mode of

' N i - ‘ * - N S ’ N .

anger expression and the extent of hostility in the individual's outlook (Siegel, 1983).. -
A review of the literature (to July, 1987) reveélgd that there were no incfependcnt

psychometric studies on the MAI or independent studies which e-mployéd the MAL

Nevertheless, the instrument was selected for-use for several reasons. First, the test
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deve!oper providea reliabi!ity‘and Qali@ity data whicﬁ were not gencmlly ava‘ilable‘ for most .
other measures of anger. Second, there wéri: data available on the o;'igin and rationale of ’
each itern and scale of the test. Thxrd there wém psychémetric data available for caph itern
" of the test. Fourth, the author b‘mvidcd detailed r;ésﬁlts of factor anﬁlytic‘ studies on the
iﬁstmment P"ii;t}; the test includéd scales whxch purpbnca to measure the same dimensions
of anger ‘that thc AEAI purportcd o measure Fmally, the MAI demonstrated adequate
test-retest reliability (» = 0.75) and high intemal conmstency (alpha 84 based ona college
student sample N =198) (Siegel, 1986) ‘ S
'{‘he Angcr lnvcmory (NAI) (Noyaco, 1975), assesses ar;gqr- eliciting situations. Ii is o
a9 ite:m invémory of ‘potentially-angcr- arousiﬁg situations. ﬁc subject is askcd to rate the
degree 1o whxch the incident dest:nbcd would anger xhem (Novaco 1975) The ltems on
this test were used to partially vahdaxe AEAI mcasurcs of both induced and non-mduced

" awareness of anger (Scales A and 1 respectively). vaaco (1975) reports intemal ¢

- consistency coefficients of between .94 and .96 for the NAL. The NAI has also

- dlscnrmnated more clinically angry groups from less clinically angry groups (Dcffcnbacher
Demm, et al., 1986; Novaco, 1976) Finally, the NAlisin wxdespread use and is
conmderc:d to be an effective measure* of a subject’ s awareness and ability to admnt feelings of
anger (Blagguo, 1980). . |

‘ A short version of thc Anger Inventory was admmlsterad in thls study Noylaco
(1975) and others (Biaggio, 1980 &1981) have reported that the 45 i ucm short version | has
good rehab:hty and correlanon with the longer version. The Minitab (Ryan, Joiner, &

R4

Ryan, 1976) computer gcner'ned random numbers pmgramme was used to select 45 items

. ‘between 1 and 90 Wthh compnsed when version of the An ger Invenmry v
P

iscrim‘nant ps; )

Thf: Marlowe-Crowne Social Desirability Scale (M-C) (Crowne & Marlowe, 1960),
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assesses both an individual’s need for attention and sSzin‘pathy and his or her tendency to
choosé socially desirable fesp‘onses rather than personally reflective résponsés. Individual
scones on this scale have been described as cnabhng the examiner to evaluate the degree to
whxch a socially desirable response set affects test scores (Anastasi, 1982) and as such’
;nd;wdpal scores were used as a test of of the AEAI's capac:ty to.discriminate between these
‘constructs. ‘ \ ‘ ‘

Subjects also ‘fccéived a‘short ~questionnaire which assessed their beliefs about the
congsequchces of expressing angcr (Cogmnve Attitudes Scale- CAS) The data from this test
.wcre included as an mdcpcndent variable 1 ina multitrait-multimethod matrix to determine
w'het.ﬁer this factor accoeunts for gny portion of the variance in AEAI scores. There is no
reliability or validity data ayailable on this measure. . \ \

Finally, all subjects received a short demt;graphic daup/form which requested.

) mformanon on the SUbjCCI s Sex, agc.‘ level of educanon and programme of study.

Appcndxxes C-110 C 10 (prendm C) prcsem copies of all ineasures used in this

study.

S ! .‘ ! ]:‘ N nt -

Subjects were recruited using three methods. The majority of subjects were recruited
from hltrp‘ductory level psychology ciasses. Indiﬁdual équrse inStructor's consent was
obtainéd prior to initial éoﬁtlact with smdeﬁté solicited from these classes. Following a brief .
description of the natuﬁ: and intent of the stﬁdy, sgu"dérits_ were asked to sign their'némc and
telephone number on a sign-up sheet (refer o Appendix D for cbpy of statemerit). Students

*who volunteered were subsequently telephoned.and given an appoint(ncnt time. Priorto

testing, informed consent was obtained from the students in accordance with Saint Mary's



Method _ S 28

Unliiersity Dcpartm;:'nl of Psychology Ethics Committee éuldelines. Students who were
enrolled in enher Introduction to Psychology or in the Psychology of Learning course
recexved credn points for pammpanon in this smdy .Otheer subjects wcrc recruxtcd through
sxgn up sheets which were postcd on thc Dcpartment of Psychology subject recruitment
bulletin board. Emally, a small number of Sllb_)CCtS were rec;rmtod from the ubiquitous

}_iroup of students which graces the psychology department corridors.

Followmg m,formed consent, subjects in Group 1 completed the dcmograpluc data

_ quesuonnau‘e Lhe AEAl, and the val:dauon test battery All tests were administered

'1ccordmg to stdndard proccdures Wthh were included in the respecuve test rnanuals
Convergem and d:scnmmzmt tests were admlmstered in a random order 10 elumnate any |
systernatic order effects mherent in the battory Each of the four test mstmmcnts was
assigned a code between 1 and 4. The Minitab (Ryan Joinet, & Ryan‘ 1976) random
numbers programme was used to gencrate four digit numbers between 1 and 4. Indlwdual
test packcts were then collated according o this random sequence rcpresemmg order of
administration. *To ensure anonymity of subjects, ooly tl;eir appointment times and dates

were recorded.

Following informed consent, subjects in Gfoup 3 also received the demographic data

questionnaire which was followed by the respective order modified ver‘éiori of the AEAL

- Subjects were randomly assigned to one of the five cells, each of which oompﬁsed an

experimental subject group.

For identification purposes random numbcrs were assigned to each’ complctcd test

- prior to podlng and scormg.



Mecthod ) T 0 29

Scori i coding |

Al tests were scored according to the method descnbed in the respective test manual
A blind rater. scored all test protocols: raters were unaware of subjects’ 1dentmes or group
membershm ‘

The AEA!. Each recorded subject response is ranked from A to E according to the
heoretical Aré‘sponsc pxjogressior; presented earlier. Each ratin § is then assigned a point I:evél
corresponding to the AEAI scoring guide (Braha & Catchlove, 1984 see Appendix E for a
copy of the Manual for the use of- flxe AEAI). Should the last subject response occur prior
to the ﬁfth hyp'oihetical momin g, the scoring system weights the responses’ gwmg mo;\‘:

‘pomts to response progressxons closer to the-idealized rcsponse progretémn (Catchlove &
Braha, 1985), and fewer pomts 1o delayed or theoretically mappropnatc responses Sco;es )
-are denved for non-induced awareness (Scale A), expressmn (Scale E) and lnduced \
awareness of an ger (Scale D, \ ‘

For the purposeb of fauor analysis, AEAI protocals were coded accordlng lo a nine -

pomt scale, from Oto 8. which conformed with the nine poxslblc ratings for each test itern,

.

wb
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anary data mvcsnganon conformed with two broad categones of statistical analysis:

~ correlational procedures and analysns of variance. Each catcgory of analysis was used to test

the veracity of the ref.earch hypothese%

Correlational procedures encompass a vast array of related statistical techniques. The
primaxy concern in correlational research is the. description and measurement of the

relanonshlp between variables (Ferguson, 1981) Bivariate correlation was used to test .

o hypotheses k, 10 11 12, and 13 - These analyscs included Pearson Product-Momcnt ~

corrélations, itern-mean biserial correlations, item ana!yuc techmqucs as well as othcr related

statistics. Internal factor analytxc techniques are used to examine the internal structure ofa

_set of variables (Thorndike, 1978). Hence, this class of correlational p\roccdurc\s was uscd

10 test the factorial validity of the AEAI (hypotheses 3,4, 5; 6, and 7). Factor anal))sis was’

the primary tool of this analysis.

Analysis of variance
Simple analyses of the Signiﬁcance of the difference between means (t-tests and.

analyses of variance) were used to.assess hypdtheses 2,8,and 9.

\‘\ ]

Analyses 1, 2,3, and 5 were performed on a Digital Equipment Corporation Vax .

- 11780 computer uti]izing SPSSx (1983) statistical algbrkith‘ms and software, _Ana!ysis@ was

- per‘ormed on an Apple Maclntogh Plus utilizing StatView 512+ (1986) statistical software.

P i
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o Analy'sig 1 was performed on the reSu-l\tS obfairied ~frorn Group 1 to test hypothésis 1.

o -Cocfﬁcxcnt alpha was calculated to determine.the extent of intra- scale homogeneuy for each B
scaje of the AEAI as well as ovenll test consistency. ‘

| Cogfﬁc:em alpha is'an index of inter-item homogeneity. 'It éan be said~to assess the

 extent to which test items measure the same ;hir‘ig (Lemke & Wi‘eréma,\ 1978; Cronbach,
195 1).. Coefficient ‘alpha\can be used as an estimate of the proportion of the item variance

due to cérﬁmon factors among the items, a;ld, as such,*ié the statjstié of ;choice for

MR

. determining homogenéity and swructure of test scales (CrEmbach, 1951; A‘nastasi,‘1982).

Analysis 2 was pcrfonned' on ihp results obtained frorﬁ Group 1 to test hypothcsis 2
A si‘nlgle\ classification repeated measures analysis of variance was performed on Scale A of -
the AEAL Each itern of the scale, représendng differehtdéys, was used as the independent .

variable. Subject scores on'each day was the dependent variable for these analyses.

Anal i' ‘
‘ Anal){sis 3 was performed on the results obtained fronl Qmupi to test hypogheses 3
4,5,6,and 7. | \

Although principal corﬁpoﬁéms factor analysis (PCA), principél axis analysis, or,
princ':ipél factor analysis, are often reported in this type of study, several characfe’ristics of -
these prééedures contraindicated their u‘sc. “First, and j)erhaps foremost, PCA and }eiatcd
forms of ‘analyses are based on the assumpggon that both subjects and variables tcprcsemf
popul;ations ( D’mlney; 1976; Thorndike, 1-§78"Cauell 1978). Second, the statistical
extracnon algorithms of these procedures generally produce psychologlcally meamngless

‘factors (Cattell, 1978; Joreskog & Sorbom, 1979) Because these proccdures are
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- correlation oriented rather than vafiance oriented, factors will be extracted which may be

comprised of vanables with'littlé common variance (Harman, 1967). Finally, these

procedures always require the same number of factors as variables 10 accoun.t\for all of the

variance in the variable set. There is little utility in a ten factor solution of a ten variable set.

- Further, the practice\ of retaining only those factors which account for more than one variable

cqulva]ent of vanancc (i.e., one eigenvalue) may result in the loss of potentially sxgmﬁcam
factors and yanables (Carttell, 1966). PCA extracnons with the Kalser cntena (formerly
described) is rarely ab1§ t‘o‘reproduce the original correlation matrix. Th]S results in high
rcsi&ual correlations. Thé eéluétion for~PCA extraction, and its use in the developmeni of a
reduccd rank model, includes a umqueness term that is compnscd of non-common variance.

This umqueness term is ‘thought to be composed in part of spccxfic variable variance, a.nd in

" part of error variance. In order to extract factors composed purely of common Vanance, :

elements other than unities need to be used in the diagonals of the variable correlation matrix.
Several alternanve methods for dealing with these limitations have been d?‘veloped (see

Harman, 196’(; Gorsuch, 1974 for reviews). Uq‘fess otherwise ihdiqated,

maximum-likelihood estimates for communalities (Joreskog & Strbom, 1979) were usedin . -
" all factor analytic procedures reported in this s;ﬂdy. Maximum-likelihood estimates of the

communalities (diagonals), produce statistical.or sample estimates of the actual population

factor loadings (whlch prcsumably are composed of only common vanance) (Kalser &

Caffrey, 1965; Thorndike, 1978). Bccause thcrc 1S an assumpuon that the subject pool isa

| sample (Thomndike, 1978), the PCA assumptxon of minimal error variance in the data s not.

accepted

“

Varimax rommns were used where neccessary to assist in.the mterpreldnon of factors

L]
and to remain consistent wnh the theoretical test postulates.  Unlike Olhcr rotanons the

- varimax procedure attemnpts to spread the common variance across selccted factors whzlc

retaining orthogonaluy of the factor-axes (Harman, 1967).
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A max:mum-hkehhood factor analysis was performed on the currelanon matrix for all

15 AEAI items. | Varimax Totation of the three extracted factors Was initiated to clarify

interpretation. ‘
Typically, an arbztraxy factfv-inﬂijcutioff point is selected to signify significance
(Thomdlke 1978). This procedure wor| moderatel-y well with extraction methods which

base the ar}alyscs on an unreduced conelation matrix. However, the maximum-likelihood
_method is based ona reduecd matrix with elements other than urﬁties in the diagonal of the
- correlauou mamx An arbitrary cut-off may enhance the hkehhood of sxgmﬁcam loadmgs
because there is a higher ratio of vanance accoumcd for by the factor to propomon of
\v'mablc variance included i in the correlation nzutnx (C'ittell 1981). Nevertheless, the use of
arbltr:uy cut-offs is the convention. A more conservanve method of selecnn g cut-off criteria
‘ is to take a propomon of the average communahty (variance accounted for) as indicative of
51gn1ﬁcance Thorhdxke (1978) suggests the use of the square root of one quarter of the
average communaluy as a more cautious criteria. Both the convenuonal method and the
more cautious method were employed in the analy51s of this da’ga set.
When the planned soluuon accoumed for only a small percentage of the total variance
| for many items, further extractions were conducted to attain more rcpresemauve factors.
L Also as planned, sep.arate analyses were conducied for each scale of th‘e AEA] and for
Section I iterns.  Once again, when the planned fauor solutions did not account for large
proportions of many of the mdlvxdual item vanances further extractions were conducted to
attain more represemauve factors. In this way, meamngfu] solutions could be deveIOpcd

Wthh would account for more nem variance, while mamtammg the assumptions of ths

malytxc method. o ; \ \ i “ .

The number of factors problem. Thomdike (1978) and others (Joreskog & Sorbom,
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1979 Gorsuch, 1974) suggest that there are two types of cntina for dctcnmmng the number
of facmrs to select fora maxxmum-hkchhood solunon criteria bascd on logical, theorencal
- considerations, and those based on stausncal thcory They also discuss two schools of
- thought on the problem 4 A
One\ school, prcdon}in.:ited .by Bn‘tisﬁ .factor theodsté,}ecommcnds selecting as
parsiménious a solution as possible. Conversely, the bther school \predominan;,d i)y-
American factor theomts has argued that “the numbcr of real common factors operatmg in
any set of vanables is 1nd¢ﬁmtely large and can be mﬁmte (Cattcll 1958, p.801).” Most .
fa;:tor analysts probably stand somewhere in the middle, and adhe¢ to a principle perh;‘ips )
best described by Thorndike. ‘:Thorndikgef (1978, p.273), paraphrases a quotation from Tom -
Lehrer: “What it boils down to, .- .is that factor anélys?s is like a sewer; what you getout of -
it depends on what you putintoit.” He gacS Qn:to say that, “Tﬁc factors that erﬁergc frorh
any factor analyscs are a function of the variables sclcctcd for srudy A particular sclacnon
wﬂl precondition certain factors to appear in the analyscs and pro}ubu others from appeanng
(Thorndike, Q?S p273)." o
Fmally; “and perhaps the mést relev’im pomt with respect 10 this study, is taken again

from Thorndlke (1978, p 287) '

There s an increasing amount of cvxdcncc that statistical significance is not a

sufficient condition on which to base a decision about importance-{e.g.,

" Hays,-1963). To be worthwhile, a factor should be. statistically significant

-and meaningful [italics in original text]. This implies that the Judgemem

must be based on both logical and stansncal cmcm

.yThxs also implies that stansnca] mgmﬁcance\aione does not Warrant retaining a

parﬁculai solution: but rather; tbat it suggests that a fact& may be of value (Comrey, 1978). ‘

Therefore, results were examined for data and factors that not only m‘et{pc minimum

standards of statistical adequacy, but that also confirmed the h\ﬁqe dimensions of anger

» =

L

proposed by the AEAL . e
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¢ The adequacy offacz(;f Solutions. _f The single most imi)ortam cn'tcri‘a in determining
the adéqimcy of ‘on'é factorial solution aver another is the magnitudc.df the differences.
between éhe original ‘énd the reproduced correlations (called the residuals) (;Fhomdikc,
1978). Catell (1978 & 1958) has said tha this is the only justifiable standard. Of course,
a problem arises when- attempung 10 assess the: -adequacy of one solution over another of
dlfferem rank Itis almost always the case that the residuals will bc smallcr as the number
‘ ‘ of factors i mcreascs (Gorsuch 1974; Thorndlkc 1978). Hannan (1967) and others ‘
(Thorndike, 1978) suggest that the addition of mmhcr factor to an already adequate solution
“should result in noticeable decreascs # the gize pf the resxdu-als‘ apd allow for clearer

.

interpretition of thre factors:

Analy31s 4'was performed on the data obtained from Group 3 to test hypmhcses 8 and
9 A counterbdlanccd demgn (Keppel= 1982) was used to examine order effects manifest in
AEAI Scale A, Eand I scores Fl gure ] illustrates the five order of presentation ‘

‘ combxmuons wh:ch were used. Three smgle classification analyses of variance were

conducted to dclermme whelher there were any 51gmf1(,amd1fferences betWEf:n scale scores ‘

e

. due to order of pm%ﬁon of scale items. Mean scores and standard deviations for each

- item of each scale were examined for the five order-modified forms of the AEAL A random
saniple of AEAI da;é from Group 1 was companed-tc; thes€ data to determine whether there )

~ were any szgmf:cant deviations between the distribution of scoresd In the evem of
SLgmﬁcant differences a random sample -of data from Group 1 AEAI scores wouid havc

. becn included ina secondary analysis to compare the original AEAI scales to scores on

Forms 210 6.
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Figure I1.- Qrdcr-of presentation of AEALI scales.

Analysis 5 was uscd o detcrml@he convergcm and dxscnrmnam validity of the AEAI
and test hypmh;see 10 11a,11b,12,and 13. Data from Group 1 were emered intoa
multrtraxt»mulmnethod matrix. | ‘

Pearson Product Moment correlation Loefﬁcxents ‘were caloulated betwcen all
continuous vanables n1ea~;ured in this study. A coefflmem matrix was denvcd which
presemed the relationship between inter-test items, mter-test subscales, item to test scale
\ubtotal scores, item to !mal test scores, and all the lauer to scales derived from extracted
factors.

Fo; the purposes of inclusion into the n1ullinaitiml;Iti:11éthod matrix, MAI scales were -

coll:gi)sed into two broad scales: Awareness and Exr)ression. All scales which were collapsed

- into the same new scale intercorrelated significantly. The following MAI subscales were

CDH{;PSCﬂ into a MAI Awareness scale: Frequency, Duration, Magnitude, Range of ‘
anger-¢eliciting situations, and Modes of Expression subscale, an ger-in,  MAI Modes of
Expression scales Anger~0ui. and Angcr-discuss‘weré éollapsed into a MAI Expression scale.
‘ MAI factor derived scales were used in another multitmit-mﬁltimethﬁd matriﬁ.‘ Close
exa;ni‘n‘atidn of the individual item or variable Joadings presented by Siegel (1983) revealed
that MA] factors 1,2, and, 3 (labelled General anger, Range of anger-eliciting situations, and -
Hostile outlook, respectively) had a fair degree of common 'vanance. Thg items included in
these three factof scales could be described as being coni:erned. with assessing subjects’

awareness of angér. Therefore, these three erigi‘nal MALI factors (factors 1, 2, &3) were
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collapsed into a new MALI factor derived awareness scale for inclusion into the second
multmaxt-mulnmethod matrix, |

Similarly, factors 4 and 5 (labelled Angcr-m/brood and Anger-out/brood respetnvely)
(Siegel, 1983) could be described as examining style of expressing jc\ngcr. In fact, the kmer A

were derived solely from original MAI Modes of Expression items. Hence, these two

original MAI factors (factors | & 2) were collapsed into a new MAI factor derived expression

scale also for 1nclus:0n into the second multitrait-multimethod matrix.

Mu]utnu mulumethod matrices were examxned for evidence of the convergent and
dxscnmmam vahdlty of the AEAI

- In order to assess the convergent validity of the AEAIL all correlations were isolated
between traits measured by the AEA] and congruent wraits measured by the cn'nvgrgem tests.

- Evidence for the discn‘minhm validity of AEAliscales was-derived by‘ twWO means.

First, correlation Loefﬁmemx were exmcted between traits measurcd by the AEAI and the

non- congruem traits measured by the discriminant tests. Sccond, and less crucial with
respect 10 dxscnrnmam validity, coefﬁmcms were derived between traits measured by‘the ‘
AEAI and non-congruent traits measured by the convergent tests (Kavanagh, MacKinney, &.

Woling, 1971; Humphreys, 1960; Zurawski & Smith, 1987).
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RESULTS
o Wi nses _
AEAI Scale A and E data presentcd below reflect a combmanon of actual subject o
responses and the effects of the AEAI score wclghtmg system. . ‘
. Table F-1 (see Appendix F) pre_sems the frequency of unwcightcd subject reépqnses
forieach hypothetical morning of ‘thci:‘ test. Qver 75 percent of subjects canfinued beyond the ‘
- third hypothetical moming of fhe test. Thus, items 1 to 6 are t%argly affected by the
weightiﬁg System. However, items 7 énd 9 from Scalé A, and items 8 a;ld 10 from Scale E
were mcreasmgly affected by the welghnng system dug to decrcasmg frcquency of actua] s

subject Tesponses for {hese items (see Table F-l)

lhternal rehabzhty of the AEAI fiesults from analysis 1 appear to support hypothesns :
1 Tablc 2 presents the’ results of an analysxs of internal consistency and homogeneity of the
"AEAIl and its thrce scales based on a sample of 128 university students (Group 1), The
values presented in Table 2 suggest high intra- -subscale homogeneuy for Scales A and E and
modcrate mtra scale homogenelty for Scale L ‘

Scale A and Sc*ﬂe E demonstrated go;ad m!emdl relmbxlny wnh unbxaqed alpha
coefficients of .89 and .'78 and standardized item alpha coefficients of rehab:llty of .88 and
.79 respectively. A - ‘ ‘ ‘ A

- SCale I had an overall ﬁnbiaﬁd alpha coefﬁéierit‘of reliability of

e
43 a.nd a-standardized item alpha cdcfﬁuem of .43,

o

The g ;:,lobal unbmsed coefficient of internal reliability for lhe AEAI was 80 (see Tab!e

-

Item-item, item-scale, item-section, and item-toval correlations. There were generally



\ analysxs of each scale are presemed below.
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high posmve correlations between scale items, 1tem to scale scores, item to section scores,

and, item (o total scores Close examination of the correlation’ matrices (1 e., Tables 3, 4,

and 5) revea]ed mteresnng patterns of correlations. The first few items in each scale dxd not".

tend to com:late as hmhly wnh the las: nems in the sca]es as did the rmdcﬂe and last items of

. each scale (e g.item 1 & igms 7 & 9 i in Table 3, versus items 5,7, & 9). Results from the

<

Table 3 presents Pearson Product Moment inter-item correlation eoefficxems for AEAI

‘ Scale A Conelauons mn;;ed from 28 between item 1 and item 9, to 91 between item 7 -

and i 1tem 9. Al mter—nem correlations for Scale A were 51gmf1cam < 001)
Table 4 presents Pearson Product- Motnent i mter—xtem corre!anon coefﬁc:ems for AEAI

Scale E Correhuons ranged from 16 between i items 1 and 10, to .87 between items 8 and

- 10. Coxrelanons between nems 2and §, and 2 and 10 were sxgmﬁcant at beyond the 95

. percent level (p <.05). A]l other inter- item correlations for Scale E were sxgmﬁcam at

beyond the 99 9 percent level (p < 001)

Scale ‘ Number of Alpha SLAZ2 ° UERD
- dtems . A
Awareness (A) 5 8913 - 8R38 8930
“Expression(E) %5 7794 7928 .. 7829
~ Non-Induced s 4254 .. 4254 4344

Awareness (I)

CToal . SIS 7992 7804 8024

4 Standardized item reliability. ® Unbiased estimate of reliability.

e
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. Table3 . S y
. ) r“ : . .;" )
Mter-i ' i r A
" Htem1 ftem 3 Item 5 ~hem7 . . lItem9
Item 1 -
Item 3 Si* -
“Ttem 5 38+ 69%
ltem 7 T 83
Ttem9 . 28+ 62+ 80 o1
* p £.001, ) -
.. Tabled = v e
Inter-itern correlations for Scale E
\ Item 2 Item4  Itemé ltem8 - Item 10
Item 2 -
hema 34 e
liem 6 22% Co36x -
em8 A7* PYCEE o —
Tem 10 16%* a3+ 63% 87 s

* p £.001. ** p £.05.

Table 5 presents Pearson Product-Moment inter-item correlation coefficients for AEAI

y

Scale I. Coefficienis ranged from .63 between items 11 and 13, to .90} between items 11

and 12. All inter-item coefficients for Scale I were éigniﬁcant (p £.001).
. ﬁ . . . . v ~
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-Table 5
; Clemil Teml2 lem13  lItem 14 Item 15

I:tern 11 S

Ttem 12 90

Item 13 H3* 64* _ -
Item14 - .69% 65% 75+ ,
fem 15 o 6 73 88+ ‘h---

* p <.001.

3 ' 3 ‘ - N T s A R
Table 6 presents Pearson Product-Moment 1tem to scale, itemn to section, and, item to

total correlation coefficients for the items in AEAL Scale A. Item to scale coefficients ranged

from .56 for item1. 10 .93 for item 7. All item to scale correlations for Scale A were

_significant (p <.001). Item to section coefficients for Scale A items ranged from .55 for

item 1, 16 .69 for iteth 3 and were all significant (p 001). ltem to total-score coefficients

rangéd from :5_5 for tem 1, to .82 foritem 9. All of these correlations were also significant

_(p <.001).
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Table 6 .

‘Scale A . | Sectioﬁl " Total
temt . 564 55% s
Item 3 . C83% 69* T3
Ttem3" o o e 6%
ltem 7 | L o3 eer .81
hem9 - oo e .82

a4 pearson Product-Moment Correlation Coefficients. -
* p <.001. ‘ . :

Table 7 presents Pearson Product-Moment item to scale, item to section, and, item 1o |
1otal cérrelation coefﬁciems for the it;:ms in 'AEAI Scale E.. hcni 10 scale coefficients ranged -
‘from .54 for item 2, to .é4 for item 8 All item o sca‘lc coefﬁcients for Scale E were
signiﬁéam (p <001): ltem to section correlations ranged from..06 fo}»item 6, to .31 for
item 1. Cofrela;ians between items 4 and 6 émd'Scction I gubtotal scores ;were not
; sign‘iﬁ‘cahf(p <.05). All other item to section .cbrrelatidns for Scale E were signiﬁcant n
<.001).. Item to total correlation coefficients for Scale E ranged from .39 for item 2, to .50

for item 10. These were all also significant (p <.001). ‘
: 4 . ‘ »
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Table 7 ‘ : ‘
;h“““ le. jter . e | latior E. AEALS l‘\E' a-
Scale E Section I © *Total
tem2 s 31 a0
Temd a0 08 . 34
tem6 e 06 Aor
ltem 8 o ST T SR 47
Ttem 10 B1* v s
2 pearson Product Moment Correlation Coefficients.
* p <001, ** p <01. | o o =

@
ki

Table 8 presents Pea{son Prodgj«:bMonient item to scale, item to ‘scc‘tion, and, item to
t‘otai correlation coefficients for the items in AEAI Scale . Ite.m» tc; scale coefficients r‘anged
from .84 for item 13, to .94 for item 15. "AlTitem to scale correlati&qs for Scale I were
significant (p £.001). I"t‘em 10 section correlation coefficients for Scale 1 items rafiged fror ‘
.37 for item 15, to .58 for item 13 and were all significant (p <.001).  Item 16 total-score
f:oefficients ranged from .00 for item 15 to .60 for item 12. Only the '{sorrelati.ons between

. Scale litems 1. 2 and 3.and total scoges were significant (p £.001). :
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Table 8

Item t scale, item to section, and item to total correlations for AEAI Scale Litems?

.. Scalel - - Seconll . Towl
tem11 . _.89* | 53 o sar
tem12 L CoSex T 60*

Htem 13 ‘ Cgar 58% - 29%
Item 14 A o1
kem1s . 94 oA 00

NP N »

~ & Pearson Product-Moement Correlation Coefficients.
* p <.001.

Analysis 2 . " » ‘ ‘ ’

Mood induction. Hy‘;‘)o_thesis 2 was supported. There was a significant difference

between mean anger intensity ratings for Scale A items (F (197 ) )=131;96, p <.001). Table

9 presents a summary of the repeated measures analysis of variance for Scale A items.

Table 9 ‘

Summary table of repeated measures analysis of variance of Scale A Tterns

" Source ~ Sumsof Squares  df Mean Square F
Within Cells 210098 - 127 1654 181.96*
Constat 301023 1 301023 '

’ a . ;3‘ . ‘
*p <0001, . R T o

Further, onhonormalized‘ polynomial contrasts between the quantitative responses to, . -

Scale A items revealed a linear trend component (¢ = -4.42, df‘=126, p <.0001). Table 10

\
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presents the results of this analysis of trend.
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Table 10 v ‘
1 i SO
Source - Sums of Squares Codf - Mean Square " F
Within Cells 91384 508 1.80 10.97*

Constant \ 78.96 4 19.74 -

*{‘?SjOOOL —— o -@

Table F-2 (see Appendii F) presents mean anger tatings for each item from Scale A.
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Review. Results from analysis 3 supportcg, in pan, }iypothesis 3. There was an
adequate thfcc-factor solution to the correlation matrix comprised of the 15 AEAI variables. -
How\evcr‘ the Tesults obtained throu.; gh the extraction of four \fa‘étors‘scemc(‘l‘to be more

‘adcquate | \ ‘ . -
Similarly, the results from analyszs 3 supported in part, hypothes:s 4. There wasan
_adequate one-factor solution to Scale A v?mablcs‘ However, a two—faaor splunon provcd to

be more adequate. ‘ ;

H_ypmhésis 5 was, in part, supponéd; Resultg indicated that a three-factor sol.ut‘ion‘

* described well the rehtionsh.ip between the vanables in Scéle E.
However, results from analysis 3 did not support hypotheses 6and 7. There was not
adequate one- f'imor solution for Scale I. A two-factor solunon proved to be more
adequate. Nbr w‘as there an adequate two-factor solution for Section 1 vg}jable |
; iﬁte;;cnrrelations_ 'i-‘he xhreé-factor solution presented below was prcferable.'

AS

Maximum"like}ir;ood (ML) factor analysis of the AEAI; three factor sohjin‘

Maximum-likelihood extraction with a three-factor criteria limit accounted for nearly 62

- percent of the total variance in the 15 variable set. Table F-3 (sce Appcnduc F) presems the:

unreduced correlation matrix for the original vmables - R

-

Analysis of the samplc dlsmbutmn and mmple c}mmcwmucs 1nd1ca1cd that the sample

" was drawn from a multivariate, normal dxsmbunon and tha t factor am]y51s wag appropriate
for thisdata. A significant Bantlett ¢hi- square t.ransformanon testof sphencny
X 2'—?.034 69, p <.001) mdxcated that there were mgnu’lcam correlations between all -

variables.  Small magnuude paruai canelanons betwecmhe unique factors were: assesscd by

the Kaiser-Meéyer-Olkin (KMO) measure of sampling adequacy (KMO statistic = ().80).
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This hiéh ratio indicated that the correlations between the variables could be explained by‘thé
pthcr Qan‘ablcs and could not be z;ééountcd for by cop®ations betveen unique varian;:e_
coﬁmponems.‘ - o
. Varifnax rotation of the.three fa{:tofs rcvealéd 2 latent sm;ttﬁre consiste;it with ihe thr®
AEAI scales. Using factor loadings of .30 or greater as inclusion cﬁtcﬁa, all but one
variable l(ia%ied exélusi%.*ely on one factor. Table 11 illustrates the ro;e;ic;d factor matrix for
the 15 AEAL items. | Using the cut-off criteria suggested by Thorndike (1978), factor -

‘ load;ngs of 0.40 would be usé’dfas inclusion cﬁ;eria. Table 11 illustrates the results Wh.icjh ..
are obtained through the use this cm-dff criteria which accommodates tht;. reciuced correlation
_marix. Communality may bc used as a measure of the total vgﬁance accounted for by the
. ’ factors extracted: that is, for orthogonal factors communality squéred equ.als total variance

accounted for (Thorndike, 1978). The three faéio}s‘weré able 1o account for large ponio;ls

" of the variance for mostitems except for items 1, 2, 4, and, 11 (see 'l‘:i_blg 1\1, Communality

- cblu'mri)‘. The three -factor solution could not account for any of the variance in item 2 and

could onl}-accoimt for abqiu t\;vo percent'of the variancé f’6r iems 1 agid 4. There were _2.5

" residuals (23 percent) that “weré greater in magnitude than .05. Table 12 illustrates which’

items would be included as'components of each of the three factors extracted, using the\‘/

_ two-factor ioading cut-off criteria.
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Table 11 | ‘
Varimax m‘t.atcd maximur‘n-.likel‘\iho\o‘d factor matrix for 15 AEAI variables ,
Yariablc Factor 1 - Factor2 ~ Factor 3 ‘ Communality
liem 1  0.31066% 020704 003026 0.14020%s
hem2 013946 013062 011368 . 0.04934%
tem3 - 068408** 021951 001385 051634
Clem4 . 005902 014179 . 036876+ 015957+
em$ 0.84973%% - 0.19465 10.06132 076369
. lem6 007243 007359 - 073322%%  0.54828
tem? 0.94950%* 018739 o § 16047 L, 096538
ltemn 8 009757 015296  098290** 0.99900
Tter9 092345% 018434 020326 092806
teml0 . 011106 0.14325 0.87896* - 0.80542
Ttem 11 . 022676 032991 oosis2 0.16691 %%
lem12 024414 060325*  0.0885) 0.43135
em13 022584 0.89846* 017623 . 058928 o
Clemid 019876 004868%* 020490  0.98148

em15 ~ 017834  090142* - 021549 - 089080

*Loadings of =0.30 were considered significant. **Thorndike’s criteria:loadings of 20.40 .
considered significant. ***Less than 25% of the item variance accounted for by this
solutien. ’
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Table 12

Minimum factor loading for inclusion?

30 40 ~ 30 40 .30 40
_ Itéiri 1 -.--‘--- ~ ﬁem | R O _ - Ttemd eeee
liem 3‘: " ltem3 - lem 12 hem 12 ltem 6 ‘ltem 6
Item5 ltem 5 : -~ ltem13  ltem13 "‘ Item& = Item$§
Irem 7 Item 7cl . . lem 14 ltem 14 ~ Item 10 | Item 10
Item 9 Iteh 9 © liem15  liem 15 : O

2 Refers to factor loading cut-off criteria that was used to determine significance. -

Table F-4 presents a forced four-factor solution matrix to the correlatlons bctween the
15 AEAI vanables Lower res:dual values (only 6% of the remduals are >. 05) make lhlS
solution preferable o the three-factor solution presented above. As re:ﬂez.tcd in the larger
vz;ﬁéblc communalities, this solution was also able to account for a larger proportion of the |
vanance in the total variable set (1.e., 71 pt:rcent) Table 13 presents the sxgmﬁcant vanab]e

loadings for each f’iCtOI‘ using Thorndike's cut-off criteria.
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Table 13
ifi
Factor 1 __ FEactor 2 . _Factor3 Factord . -
Item3* iem.12 . Item 4 Ivdm ]
(.6232)b~ (4819 - 371D - (:6413)
em5 " lem13  lemé6 Item 3*
(.8287) ) ; {.8636) (.7327) (.4970)
Item7. " ltem 14 ‘ liem 8 —
(.9435) S 9397 {.9778)
Item 9  Item 135 - Item 10 R

(.9204) 8997, . (8744)

4 Using Thorndike's cut-off criteria .39. b Factor loadings.
* Variables that loaded significantly on more than one factor.

r analysis of Sci items, ¢
Maximum-li»kelihood extraction with a one-factor critv;;"izi limit qccchntcd for 65 percent
- of the 'variance of Sc;ale A items. ; .

Analysis of the sample distribution and éample char::icterisdcs‘indicated‘ that the sample ?
was drawn from a multivariate, normal distribution and that factor analyéis was appropriate
for th\is data. Bartlett's test of sphericity for idémity ma.xric;:s in the pdpulation was nqgaﬁve
(X 2=665‘.’79‘. p £001). The KMO measure of sampling adequacy was (.79, wﬁich
ipdicat&d that variables in Scale A sfmrc common factors. | |

Al variables loaded significantly on the extracted factor. | However; there were two
residuals (20%) that were greater than' 05. It will bc recalled that the magnitude of the

residua’s coefficients between the original correlation matrix and the reproduced correlation

¢
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matrix is one indicatorof the adequacy of a factor\sxlution. Table 14 presents the unrotated

factor loadings for Scale A items. Y

i

Table 14 ‘ ‘ \ \

ngimu‘m-iil\(clihood factor mamix for Scale A‘variablcs i

Variable  Factor ! Cnmmun‘a.lit)’r

Item 1 ‘ - 034136% - 0.25006*** -
Ttem 3 S 0.70067% 059215

Tem 5  0.86656** 1076072
Clem7 O 09g4edm 0.91686 |

lem9 - S 096160% 090359

* Loadings of >0.30 considered significant. **Thorridike's criteria: loadings of 20.40
considered significant. ***Less than 25% of the variance accounted for by this solution. -
Although the solution wa§ not ideal, the one-factor solution was able to account for an
adequiate proportion (more than 25 percent) of most item variance (see Table 14
Communalities). Nevertheless, Table 14 also illustrates the more conservative results

~

obtained-in utilizing Thorndike's cut-off criteria.

ML factor analysis of Scale A itemns: two factor solution

Table A-2 (see Appendix) presents a forced two factor solution matrix to the
correlations between the 5 AﬁAI Scale A vaﬁéblés‘ Lower residual values (none of the
residuals are >.05) make this solution preferable to the one-factor solution presented above.

Also, as reflected in the much larger variable communalities, this solution was able to
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-accouny’for a greater prof)onion of the variance in the total variable set (i.c., 78%). Table 15

prpfents the significant variable loadings for each factor, using Thorndike's cut-off criteria.

Table 15 .

Significant variable loadings on each factor for Scale A2

\‘Factor‘l s Fac_terz
Item 5;" Item 1
(74390 (4370)
Item?7 . Item 3
(.9264) (.9234)
Item 9 Item Sji'

(.8901) (.4628)

3

* . N
A Thorndike's cut-off criteria = .40. © Factor loadin
* Variables that loaded on more than one factor.

‘ML factor analysis of Scale E ilems: - three facior solution

Maximum-likelihood extraction with a three-factor criteria limit accounted for 69
percent of the total variance of Scale E items.
- Analysis of the sample distribution and.sample characteristics indicated that the sample

. M . B \. S . 4 > .  .
was drawn from a multivariate, normal distribution. Bartlett's test for sphericity was

- negative
X 2;392.66, p £001); The KMO measure of sampling adequacy for factor analysis was

‘ .+ 0.70, which indicated that the variables in Scale E share common factors.

Table 16 presents the rotated factor matrix for the three-factor solution to Scale E

A

- wariables.  None of the residual correlation values\were greater than .05 in' magnitude.
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Table 17 presents the si gnifiéah‘t ‘variable loadings for each of the three fac:to‘rs* using

Thorndike's cut-off ¢riteria.

L  Tablele S o )
Varimax rotated maximum-likelihood fuctor matrix fbr.AEAI Scale E variables: threc-‘fa__c\:tng
e Variable ~ Factor | Facto%Z_ Factor3 -  Communality
_ TR - : .
S Y 03288 06655 34720% © 30494%xx
R Iterh 4 S 27851 15386 52064%* 37231
C  hem6 44413%%  §3445% 23728 | ‘.?"4986‘
 Rem8 | 88500% 36738 16650 94502
femi0 .é?fpﬁ** 237271 20283 86580

*Loadings of 20.30 were considered sig\nificam. **Thorndike's criteria: loadings of 20.37.
- would be considered significant. ***Less than 25% of the variance accounted for by this
~ solution. ' : . " ;

b

&
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Table 17

- Factor1 ~ R Factor 2 . .Factorl __
Iem6* .. . Irem 6% Trem 2
(4441)b (.8345) T (5472)
' Itemn 8* " Ttem 8% - - Item 4
- (.8850) 3674 (.5206)
.. Ttem 10 T — -
‘ (8757 : : )

-8 Using Thorndike's cut-off ¢riteria .37. b Factor loadings. o
* Variables that loaded significantly on more than one factor. **Slightly under cut-off
criteria.  ’ : Lo o

I nalysi cale E: n_\f'i r soluti o |
- Table 18 presents a forced unrotated one-factor solution matrix to the correlations
‘ between éhe five Scale E iterﬂs. Higher residual values (thrge residuals [30%) are >.05)
-make this solution less 'preferablq than the three-factor splution prescntéd above. . Also, as
' reﬂected in tﬁe iower communalities, this solutjbn was not ai)lé to account for as gieat a
proportion (;f gh:a variance in the total variable set (ie., Si%)._ Only four of the ﬁvé‘ - \
variables of this ‘sca‘le loaded on the éxn*acted {z:ictor. Furthermore, Factor 1 was\only able 1o

account formore than 25 percent of the variance in three items (see Table 18

Communalities). o :



Results ‘ ‘ \ e o ‘ .55

Table 18

Maximum-likelihood factor matrix for Scalg E vanableg one-factor solution

Vanable Factor 1 X . Communality -
em2 . . 014511 0.10568%+

Tem 4 0.39023+ ) 0.23002%* -
Item 6 ' 073942+ 056573
Tlem8 0.99950% . - 0.85292

liem 10 L 08971k - 080828

*Thorndike's criteria; loadmgs of 20.35 considered significant. **Less than 25% of the
variance accounted for by this soluu,on ‘

-

ML factor dnalvsxs of Sc;xle I nems

Maximum-likelihood extraction with 2 one- factor criteria limit accounted for 66 percent

- of the vanance of Scale I items. Analysis of the sample distribution and sample

‘ charactensncs indicated that the sg_mple was drawn from amulnvanatc normal chstnbunon

and that. f'actor analysxs was appropnate for this data Bartlett’ s test of sphericity for identity .

matrices in the population was negauvc X 2=’i77.95, p S.()Ol). The KMO measure of f
s:!ampling adequdcy was 0.75, which indicated that variables in Scale I share common

factors.

_ All variables loaded significantly on the extracted factor. However, there were 2

residuals (10%) that were greater than .05, Table 19 presents the unrotated factor loadings

-

for Scale 1 iu:ms.

-3
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Table 19

Maximum—likélihbod factor. matrix for Scale | variables o !
Variable Factor 1 . | Commur;ality
Mem1l - . 037470 0.14040% .
lem 12 0640410 0.41012 |
lem13 0.94050++ | | 0.88453
Temld 099260+ 098825 ..

X T

hem1s 0.94276%* ~ 0.88880

* Loadings of >0.30 considered significaht. ‘ **Thorndike's criteria: loadings of 2039
considered significant. ***Less than 25%of the variance accounted for by this solution.

Although the solution was not ideal, the one fictor was able to account for an adequate

proporiion (more than 25 percent) of most itern variance (see Table 19 Communalities).

Nevertheless, Table 19 also illustrates the more conservative results obtained in utilizing .

Thorndike's cut-off criteria.

R NN

ML factor analysis of Scale I itlems: two factor solution

Table F—G‘pfesems a forced tWo»factor solution matrix to the correlations between the
five AEAI Scale I variables. Lower residual values (none of ;he residualsmb-b{:) make
this solution ﬁrcf‘erable to the one-factor solution presented above. Also, as reflected in the '
;nuch larger variable Communalitics; this solution was able to account for a greater proportion
of the variance in ‘t‘hf: total vzﬁable set (i.e., 84%). Table 20 presents the significant variable

loadings for each fac‘tor,_ using Thorndike's cut-off criteria.

5
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“Table 20 *
ig ifi variable loadings on each factor for Scale I
o f_agt(}lc o, Factor2 = ‘ ' .
Item 12¥ hem 1T
37300 (.6342)
Item 13* Item 12*
(.8558) (.9273)
hem 14 . Item 13%
(9573) (:3975)
Item 15 R—— 3 ‘
(.8941) .. o ‘ . _ .

- a Thorndlke s cut-off criteria = .37. b Factor loadings.

* Variables thal loaded on more than oge factor. .

alysi ion

Maximum-likelihood extraction with a two-factor criteria limit accounted for 58 percent

of thc variance of Section I ltems (items 1 to 10). Analy51s of the sample chstnbmmn and

0

sample charactenstms indicated that the sample was drawn from a mulnvanate, normal
d;smbunon. Bartlett's test for 1dem,~uy matrices was negative (X 24 108.86‘, p <.001).

The KMO measure of sampling“adequacy of .76 indicated that there were only small

~

~ magnitude partial correlations between unique variance factors for. Section | items.

All variables except item 2 loaded significantly on the extracted factors. Héwevet, the
two factors did not account for signiﬁcimt proportions of the variance in items 1,2,and 4
(see Table ?l‘CbmmUnalitics) There were thirteen (28%) residuals that were greater. than

.05 in mdgmtude Table 21 _presents the rotated factor matrix for Saﬁtlon litems and the
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results obtained through the use of Thorndike's cut-off criteria.

Table 21

~ Varimax rotated maximum-likelihood factor matrix for AEAI‘Scc‘:tion 1 vaga_blcﬁ

h

Variable - Factor 1 _ Factor2 Communality
hem1 : 033854 ' 005282 ©0111740%%x
© Tem 2 0.15769 - Co0a278 0.04114%+% B
dtem3 0.70889%* . 00318 - 0.50355

Item 4 00702 - 038355015336+

temS . 0.86938% 0.07248 d 6.75108
Tem6 007837 L 07327 0.54677

hem7 . 096712*% .- 017679 . - 096658

em8 - - 0.11620 R o o90amex 0.99900

em9 . . 0.94020% 021035 092823

Ttem 10 0.12873 . . . 0.88818% 080544

‘*Il;oadings of 20.30 were considered siéniﬁcam. **Thorndike's criteria: loadings of 20.39 .
would be considered significant.  ***Less than 25% of the variance accounted for by this

solution. ,

ML fgcggf analysis of Section I _three factor solution
p Table F-7 presents a forced three-factor solution matrix to the ten AEAI Section I
v‘an‘ai;les {Scales A and E (;ombined). . 'The low residual values (only 13% are greater than

.05) maké this solution more accurate description of the original correlation matrix than the
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* two-factor solution presented above. This solution accounted for 65 percent of the variance
in Section-I subtotals. Table 22 presents the significant factor loadings for each factor using -

Thorndike's cut-off criteria.

" Table 22 .

Factor] _Factor2 __ Factor3 e
. Ttem 3* ltem 4* : Item 1 .

(65883)0 (3536)%* (4715)

tem5 © ltem6. -  ltem?2

(.8506) o (748 (.4266)

Item 7 . Item 8 ‘ Iten 3*

(.9591) . . (.9885) - (.4666)
" tem 9 ‘ Itemn 10 Ttern 4%

.9447) (.8833) (.4465)

& Using Thorndike's criteria .36. Y Factor loadings.
* Variables that loaded 51gn1ﬁcantly on more than one factm
** Slightly under cut—off criteria.”

¥

Analysis 4

| \Rcsults from analy\si‘s 4 could not support hypothesié‘S but did support hypothesis 9.
Scale A. There were no significant differences between the means for any of the ﬁvé

. orders of présenEgtion of Scale A items (1:" (4‘3S)=1.16. p 2.3!)( Table 23 presents the
éumfnziry statis:»ic§ for the ah_alysis of vai*iance@f Scale A items between the five

' :bfder-modiﬁed adrﬁinistrations of the AEAIL. Table 24 presents descriptive statistics for each

of the five cell means.
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Table 23 ‘ ‘ .

Analysis of varignce summary table for analysis 4; A

‘Source. af Sum of Squares Mean Square  F

-

" Between groups - ’ 4 © 9300 . 2325 1.16*

otal C39 79438

Table 24

Descriptive statistics for Scale-A itemns

Form n Mean - »S.D; ) S R

.

588 479

8.88 479

8.13 2.95

688 432 BN
463 5.18 -

o o 06 o0 - 00

-~ Scale E. There were no significant differences between the means for any of the five -

ord;zrs of presentation of Scale E items (F (4,35)=1‘.O3, p=2.41). Table 25 presents the
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summary statistics for the analysis of variance'of Scale E items between the five

order-modified administrations of the AEAIL Table 26 presents descriptive statistics for each

-

of the five cell meds.

 Table 25

Source - Cdf Sumof Squares  Mean Square F
Between groups . 4 34.75 869 1.03*
Within groups 35 - 29543 - 8.45
" Total 39 - 33038

- N )

*p 241, o U

.
'?'"-“
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Descriptive statistics for Scale E items

Table 26 g o B | \

" Form n Mean S.D. ‘
2 8 958 360
3 8 7.75 3.33
4 8 10.25 232
5 8 838 256

6 8 9.38 2.50

ScaleI. There were no signiﬁcﬁm differences between the means fﬁr aﬂpf the ﬁ‘ig:
orders of presentation of Scale I items (F (435=1.16,p 2.35). "Table 27 presents the

summary statistics for the analysis of variance of Scale 1 itéms between the five ~
order-modified admunistrations of the AEAL Table 28 presents descriptive statistics for each -

 of the five cell means.

Table 27

Source o df Sum of Squares Mean Square F
Between groups 4 10635 . ‘ 26.59 116
Within groups 35 80275 - 205
Tow S 909.10

*n 241 - V

‘ v
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Table 28
Descriptive §;§;Vi§ktig§ for Scale Litems .
Form no Mea?qx S$.D.
2 8 1088 455
3 8 1088 623
4 8 975 3.62 *
5 8 875 4.74
6 8 6.50 . 434

Numbers of davs. There were no éignificant differences between the_thean number-of _
days transpired for any 5{ the five orders of presentation of the AEAI scales (F (4 35)=0.85,

p2.50). Table.29 presents the summary statistics for the analysis of variance for the mear
number of days transpifed for cach of the five orders of administratien of the AEAIL Table

30 presents desériptiye statistics for'each of the five order-modified forms.

Table. 29

v 1ANCE r nalysis 4: n T
Source df.  Sumof Squares Mean Square F
Between groups ' ‘.3.40"1 . - 085 0.85*
Within groups 35 - 35.00 o 100
Total . o 39 © 3840
*p 2.50.
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Table 30

Descriptive statistics for number of days transpired

w

[ IV, B -

Form n Mean S.D.
2 8 3.50 0.93
8 375 128
8 3.00 0.93
g 3.00 0.93
8 3.25 087
7

|
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Analysis §

" Descriptive Statistics. Table 31 ‘pre‘sems mean scores and other descriptive statistics
for each of the.measures administered to Group 1 subjects. ‘The.re was wide disuibu‘tjqn of
scores for all measu;'es“ Also, the distribution of scores on convergent and discriminant
measures was consiister;t with those reported by other authors on similar samples (Novaco,

1976; Biaggio, 1981; Siegel, 1983).

" Relationship between tests administered and demographic variables

- There wete no significank correlations between ‘t}‘)e Awareness and Exptession of

Anger Indicator (AEAI) and‘any measured demographic variable. |

'I‘Hf_:ﬁ: were no sig‘niﬁf:ant"éérreiatiqns between the the Novaco Anger Inventory (NAI)
and any m&sur@ demographic variable. f

There was a significant correlation between the Multidimcﬁsiona] Anger Inventory -
(MAI) total scores and the number of years éf schooling subjects had obtained (r‘=\-§1"‘5; D
<05, N =125). These torﬁ:latic;ns were reflected in ihe :elaﬁonsixip between MAI “‘
frequency ar.xd anger-out subscales and‘ the nur!‘nber of years of schopling subjects had
obtained (r\=-\21\,ip <01 &r =-.15, P S.OS‘rqspcctively). o

{

¢
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Table 31
riptive stagsti total t f vergent and di

AEAIR _NAIP MAE mcd CAS®
Mean 40.19 154.49 103.79 1510 - 13.87
S.D. ‘ 14.16 2077 1431 9.76 293
Range. 65.00 126.00 7300 0 - 2800 - 1500
Minimum 000 95.00 7100 100 4.00
Maximum 65, 0 22100 14400 - 2900 19.00

&

aAWBICﬂCSS and Expresqon of Anger Indicator. bNovaco An ger Inventory.

Multidimensional Ahger Invcntory Marlowe-Crowne Social Desu"abxhry ‘Scale. éCognitivc \
Attitude Scale : . .

The Marlowg-C‘ Fowne Social-Desirability Scale (M-C). There was a significant
" correlation between subjects’ age and their scores on the M-C (r =-. l‘é, p $.05,N =127).
- The Cogniarivé Attitudes Scale (CAS). There was no significant correlation between

the CAS and any demographic variable.

R l'm nshi tween convergent and discriminant measur ‘

There were significant correlanom between the M-C and the NAI (r =-.25, p £.005),
the MAI (r =-.43, p €001), and the' CAS (r =.17, p <.05). '?he M-C correlated
si‘gniﬁcanqy with all but wo subscales of the MAL ‘

There was a significant correlation betweén NAI ol s;:drcs and MAI total scércs i_r

=27, p£.001). Alsg I scores correla[ed significantly with MAI subscales: Anger-In (r
ing (

=27, p 001), Bro r=27,p <001, Discuss (r =.20, p .01). Hosiiliy (r =18.p
&

<.02), and Range (r =42,n < 001)



Results

Fmally. thcrq was a s:gmﬁcam correlauon between CAS total scores and MAI total
scores (r =-.15, p <.05). Morcover CAS total scores CD”R‘Bmlcd si ﬂmﬁcantly with MAI
subsc;l‘e& quu;nuy (r=-29, p £.001), Magnitude (r =-:26, p <.002), and beoding (r

: —19,p <05; - S B - - o

R . . . ; . . T o
Table 32 presents correlations between AEAI total 4ggt scores and convergent and

' dJscnjrmnant scores.- ‘
) Conv@rgenz valzdtt} of the AEAI Hypothe51s 10 Was in part supp(‘med There
- were sagmﬁcant posmve comlanons between AEAI total scores and NAI total scores (r -
=23,p< 005, N = 127). However there were‘no SIgmﬁcam comlanons bctween AEAT .
total scores and MAI total scores. .- ‘ o oY f-‘ |
D:scnmznant vaizdzry of thé AEAL Hypothesxs 12 was supportcd There were no

significant correlauons between AEAI total scores and M-C scores.

, Howcver hypothesxs 13 was, not supportcd There were sxgmfzcam pdsmve -

correlanons between AEAI total scores and CAS :scores (r=.22,p<O0L,N =1_20). -

ST

e ) - J/" ”
.
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Table 32 | ‘ ‘ L ‘ - 55
Scale A ScaleE Scalel = Towl
NAD 0002 320 23
' MAIC o -.04 05 o ase 00
" Frequency . - 00 3 RECRE .
© Dumtion. - 05 0 0 06
Magnitude o7’ S 09 L s 03
AngerIn - 00 02 200 0
Anger-out SR - B .03 06 .00
Gilt 08 o o 07
B‘roodiﬁg s 02 e -.04
| Disc“us\s\ ' —.68 - ‘. - 00 " Slax - 10
Hottility L3 00 2% 03
Rangg . .09 05 Co2r a2
M.cd o 08 . a3 -9 .06
CASE oo o "5 ok

3

2 Pearson Product-Moment Correlation Coefficients. ® Novaco Anger Inventory. ©

Muliidimensional Anger Inventory. 4 Marlowe-Crowne Socml Desuabihty Scale. ©
Cognmve Attiwude Scale. . .
p <.05. ** p <.01.

Multitrait-Multimethod mati
Convergent validity: awareness of anger. Hypothesis 11b was gcnprally-.suppértéd.;

‘There was-some evidence of convergent validity between Scale A and the NAIL. However,

-

there was no evidence of convergent validity between Scale A measures of the awareness of . \

14

4
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anger and MAI measures of the same trait. ]
- Table 33 presc‘n‘ts the completed multitrait-multimethod matrix using original scales of
all tests.. AEAI measures of awareness of anger correlated positively with the NAT as a

measure of thc awareness of anger (r=20,p <01, N 127), but not with MAI measures of

' the same trait (r =.03, NS ). However, there was a mgmﬁcant positive correlanon between

the two convergent measures of the awareness of anger, the NAI and the MAI (r =36, p

<.01). ‘
- o ) L T
Convergent validity: -expression of anger.  There was no evidence of convergence
between AEAI measures of the expression of anger and the convergent measures of
expression used in this study. There were no significant relationships between AEAI

measures of the expression of an ger and any of the convergent measures of the expression of

anger. R

Génvergem validity: induced\qwareness of anger. Hypofh_esis 11a was supported.
There was evideﬁce of convergefx't‘\}alidity between Scale I measures of maav;,varcness of
angér and the two cohverg;:nt meagsures of the awareness of anger. |

'fherc; was a signiﬁcant poéitivé écirrelation between AEAI measures of the ;ndupcd
awareness of anger and the two convergent measures of the awareness of anger. AEAI |

Scale I correlated sigﬁificanﬂy with both the NAI (r =32, p <.01) and MAI measures of the

Iy should be noted that Larzelere and Mulaik (1977) and othcrs (e.g.. Hays, 1973) have
reported that multiple tests of correla#®n on data from a single sample increases the *
likelihoad of Type I errof as thc number of tests  of significance increases. They

. recommend a multisiage Bonferroni correction procedure be employed to maintain an
acceptable familywise Type 1 error rate. ‘This procedure was not presented for the following
reasons: First, the miltistage Bonferroni procedure is usually eniployéq when a large
number of correlations are being examined simultanéously. In this multitr&it-multimethod
matrix only 15 of the 28 correlations -are interpreted as having direct bearing on the
hypotheses. Second, of those 15 applicable correlations, only five are at risk for Type I.
errof (i.e., concerned with convergence of the AEAI).  Finally, the use of the correlation
CQefﬁcxem in multitrait-muliimethod matrices is one of description and not particularly oney,
of inference: coefficients are _employed o describe the general rclauonshxp beiween scores,
not as proof of causality ot mdepcndcncc

3
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awareness of an.gcr‘(r =25, p <.01).
Discriminant validity: ‘aWarenéss of anger.‘ Hypothesis 12 was supported. There

 was evidence of discriminant validity for AEAI measures of awareness of an\g.er (Scale A). -

A

There was no significant correlation between AEAI Scale A scores and a subjéct‘;»
M-C scores (see Table 33). There was also no significant correlation bétween AEAI

_ awareness measures and MAI expression measures (see Table 3'3). However, Hypothesis
» ) ‘

13 was not supported. ‘There was gagignificant correlation between AEAI awareness

measures and CAS scores r= 2! \
Dtscnmmant valzdm Expre?SlOrx of anger. Hypothems 12 was again supported
‘There was eyzder;ce of discriminant validity for AEAI measures of the expression of anger.
| There were no significant cenélations betv}cf:n Scale E scores and M-C scores, MAI
awareness scores, or, NAI awareness scon_a's (see Table 33)‘.\ However, hypothesis 13 was,
once ~again not ‘supportea. There ;)Jas a significant positive, correlation\t;ctwccn Scaic E .
scores and CAS scores (r'=21, p<on. ‘

" Discriminant validity: . Induced awareness of anger‘ Hypotheses 12 and 13 were
sdpponed thh respf:ct to-Scale L. There was evidence of discriminant validity bezween
AEA] measures of the induced awareness of anger and all dlscnmmam measures.

There were no sxgmﬁcant correlanons between Scale I scores and MAl expresswn

g
scores, M C scores, or CAS scores (scc Tabls 33)
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Table 33

Mg[dp_*ai:-Mgltiméthod Matrix for AEAI_Scal;§ and Convergent and Digﬁniinang‘Mgasum§a

.

>

%

1 > 3 . 4 5 6 7. 8.
AEAI
1.Awareness .-
2 Expression S - |
31, Awareness 3706
- .
4. Awareness DHD3 . -03 25+ R
' 5.Expression 05 02 00 ¢ 33%
NAI |
6. Awareness - 200 3 32¢ 36%06 -
OTHER ‘ .
7.S0c. Des.b 07 13 09 _30% 21 25
‘S-Beliefsc | 21 21% .05 L20¢ 03 ‘--.03 16%* -

L 4

2 Bold face values are validity coefficients. P Based on Marlowe-Crowne Social Desirability
scores. © Based on Cognitive Attitudes Scale scores. -
*p <.01. *¥p <05, ’

Table 34 presents-a comparison between monptrait—hetéromethod (M-H),‘

heterotrait-monomethod ( H-‘M)', and, heterbtrait;heteromethc;d (HfH) cm;reimion cpcfﬁcients

from the above mukitrait-ﬁmltimethod correlation matrix. Four of the six (67%) M-H

: coe‘fﬁciems are signiﬁcan‘t (see column M-H, Table 34). However, three of the four H-M

coefficients.are also sighificant {see colum HM Table 34). Finally, the magnitude of the
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validity coefficients (M-H column, Table 34), are generally larger than the H-H coefficients.

Table 34

Discriminant Validity of the AEAL Comparison of Monotrait-Heteromethod.

trait-Monomethod, and Heterotrait-Heterometh

MHP ame - B
3 o3 s o
25 w0 e \2_..13 ‘
o . 06 00 09
20 R N 21%
32 S A
36 L o

. 2 Absolute valucs used. b MQnoualt Hetcromethod CHeterotrait-Monomethod.

Heterotrait-Heteromethod. - c ]
*Correlations with Cognitive Attltude Scale ‘ . —

Mulntralt Mulnmcthod Mamx us ing MAI Factgr chlg
'I‘able 35 presents an addmona] andlysns of the AEAI agamst MAI faetor—denved scalcs ‘

-of the awareness and expressxon of anger.. There are no s:gmﬁcant changes m the ducctmn
.of the re!auonsh:ps betwccn me’isures descnbed in the preceedmg secnon Howevcr,
several of correlations did increase in magmtudc Also the yse of MAI factor-denvcd scales
“resulted in: a significant posmve correlation between AEAL measures of the mduced

" awareness of anger and MAI measures of thc cxprcssmn of anger (r =21,p< 01) and ‘a
31gn1ﬁcant posmvc correlation between NAI awarcncss measures and MAItxpressxon

mieasures (r =25, p £ Ol) Finally, the use of facwr scales resu!ted ina sxgmficant
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correlation between MAI expression scores and subjects’ beli ‘ : nsequences of - ‘
expg‘é§sii1g ;heir‘angcf (r=-.15.p <.01). S R o : '

Table 35,

Multitrait-Multimethod Matrix for AEAI Scales and Convergent and Discriminant Measy

ing MAI Factors®

‘ e 2 3 4 56 7
SO P N AL N S L
1 Awareness e ) ‘
Z.Expressioﬁ' J1* —
3:I:A\wareness . ‘.37* -.06 ---
| ‘ MAI ‘; \ " ‘ Q‘ . : . .

-4 Awareness? 24* R ) '
5.Expression® ‘..2\1*\ o300 - ‘

NAI

‘16‘:Awancness 20
~ OTHER - a , .
D 7SocDesd 07 a3 09 oade 31v 25% .

32+ 36% 25% . i

. 8.Beliefs® 201 21% 08 AT 1503 a6k L

0
- B 3 N . . - .
R 2 N N

T

a Edld face values are validity coefficients. ® Comprited of MAI Factors 1,2, and, 3.
© Comprised of MAI Factors 4 and 5. 9 Based on M-C scores, © Based on CAS scores.
*p 201, *¥¥p <.05. B e

-

\
3



e

A
S e

b1

© ¢ Discussion AT T . 74

RIS o - mscussmN
; The purposc of dm smdy was to cnammc spec;ﬁc aspects of internal and extcmal
vahdxty of the AEAL ~ © S ; f‘ S v

,It was suggesmd that data was ﬁeeded on the mtemal con51stency and homogeneny of

T- 5 the threg subscales Of the ABA! Factor analyuc studles were thought to be most able to -

. ‘ conﬁnn or refute the S'chmral vahdny and mdependence of the thrce dlmcnsmns measured -

AR

" by the these subscales. Last. the veracny of pre\nous research conclusions based on the use
of the AEAI was chedlcnged by {he absenca of data on the effect of order of presentanon of

the scalc nems

3

The need for furdxer data on cxtcmal vahd;lty was dxscussed as being necessary to

S

suppon the { constmcts of non- mduced and induced awareness of anger and expn:ssxon

A research des:gn was 1mplememed w’fuch addressed thcsc issues. The results

-~

supportcd for the most p'in the re‘;e'irch hypotheses and predxcnons However, several of

) 'V the ﬁndmgs were l.mexpccted A dlSLuS§10n of these SOmeumes amblguous sometimes

[ SR
ﬂlumlna,tmg results énsucs

BN
SRR -

Interna! vghdlty

Interpretmg the extracted factors the AEAI The non- planned four-factor solution
“ was chosen as more adequate. “The lower r_eﬂdual vilues (none were >.05), the higher
i commundlidesi and the fact that the four-factor solption unmasked the etffcct of the wei ghting ‘
System on scale scores eonmbmed to the selection of this solunon .

Factor l ‘was comprised ennrely of i ltems from Scale A. But docs this mean it was an

awareness factor?. It does not seem so. Factor 4 was also compnsed ¢nurely of items from
Scale A. Hoiue\ver,\onl.y. items 1 and ’3 loaded on this'factdr. From what was revéaled

about the frequc‘néy of ‘actual responses and because iterns 1 and 3 were barely affected by

the kweighti‘ng system, it is cohcluded that Factor.4, more than Factor 1, is the purer

- ! N
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non-induced awarcn;ss of a'ngcr factor. Where does that leave Factor 1?7 Because the
loadings on this factor increased sequentially with the items (as did the effects of the’
weighting system), it Seems that Factor 1, to a large extent, is an AEAI weighting system

factor. Factor 2 is labelled Induced awareness of anger, and Factor 3 is labelled Expression

" of anger Agam both these factors were compns;d excluswely ofi items from thc .

- respectively named-scales. These two factors also appear to be contaminated by the

i

weighting system. The concurrently increasing factor loadings with each sequennal item  * ‘

corresponds to the sequentially increasing effect of the wexghtmg system. Th:s conclusmn ‘
was corroborated by the individual scale analyses which are dlscussed next.
Scale A : non-induced awareness of anger For the same reasons prescntcd carlier,

the twq-factor solution is selected. In this analysis all factors were compnsed enurely from

. Scale Ajitems. Ttern S loaded on both factors. Likely this reflects the high frequency of

both actual and weighted 'esponses for t}m item,

-Factor 1 was labclled the welghtmg factor and Factor 2 was labclled th%Non\mduced‘
éwa.reness of anger factor. Isolated analysis of Scale A, as expected was. not inconsistent
with the cbncluéions p;esemed above. The rarmﬁcanons of this mte.rpretatmn is that the last

two items on th;s scale were of limited value as behavmral mdxcatms It appears that for the

large part, item'7 and 9 scores were mferred The implications of this will be discussed in a.

later.section.

Scale E: expression of anger. As predicted, the three factor solutmn was selected as ,
most adequate for the analysns of Scale E lt would be tempting to label thése factors as
reﬂectmg solely lhc hypothesized processes of 1dennfl¢ahon confrontauon and resolunon

v

Closer inspectibn of the factor loadings contradicted this 1merpretanon
Factor 1 is labelled a modification paint (weighting sys_tcm) factor.' Fattors 2 and 3
are labelled second-order Expression factors.” It appears that ngb}ors 2and 3 were

comprised of fairly pure verbal responses. The vaﬁatﬁles load exclusively on these factors
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and not on Eaetor 1. An“examina‘t‘ion of the. actual responses given by the subjec
the differentiation of these factors into: idemiﬁcétion and confrontation/resolution,

Therefore Factor 2 is labelled Confrontauon/Reso] uuon and Factor 3 is labelle
Identfication. Clearly, these labels do not vahdate these processes as tang1 e entities.

Ratber, the responses that were given seem 10 be consistent with, or can be descnbed as,

What has been operationally defined as I\dentiﬁcaﬁon,‘Confrornation and Resolution.

Scale I': ﬂon—]nduce‘d aWarerzess of anger. For the same reasons presented earlier

(i.e., resuiual values, communalmes, and mterpretauon) the two factor solution is selected.

‘ In this analysrs all factors were compnsed entlrely from Scale Iitems. Items 12 and 13
loaded on both factors.. Agam, this reflects the frequency of actual end non-scored
tr'espons'es fof these items.

Factor 1 was labelled the modlﬁcanon point factor, and Factor 2 was labelled the
Induced awereness ol anger factor. Isolated analyses of Scale ], as expected, was not

" inconsistent with ;he'co‘ncluSions presented in the main analysis, The'ramlﬁeanons of this
interpretation is that the last two items on, this scale were also of limitecl value as behavioral
indic;ltors It appears thdl for the large part, iterns 14 and 15 contribute very httle This

* was !he intent of the test developers Scale Iwas ongmally desrgned to test the hypothesis

that the wordmg of the quesnon (or miethod) could alter the meaning of the response. Scale

I was not originally u_nended 1o contribute any chmcal]y relevant mfonnanon. Ironically,

results from thiﬂs‘ study (ie., eonve_rgence of Scale I with NAI & MAI responises) indicate

that Scale I may be of equal usility in assessing other dirnehsions of the anger experience. -

Perhaps part of meessing anger involves an‘ability‘ to acknowledge or recelve environmental

cues about how one should be feelmg ‘

Internal conszstency of the AEAL The panern of inter- item correlations presemed in
analysis 1 may be interpreted in at least two ways. Perhaps these pattems reﬂect the true

nature of the relationship between the items; there may be Some type of effect occurring -



* that Scale I did not appear as homogeneous as Scales A and E?
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whereby a subject's final responses are somewhat different from‘ his/her early responses. ‘

Or, perhaps some aspect of the iest design was res_ponéib}e.

Several factorg support the second argument over the first. First, order effects did not
exert any systematic bias in test scores: Second, this pattern reasserted ‘itsclf in the factor
solutions. Thud the fact that variables which had a low frequency of actual subject ‘
responses load;:d ﬁighly oh the weighting factors and did not tend to load on any of tfic other

factors, suggests that these patterns were j‘at leasi in part due to the AEAI method of

It

" weighting item scores. | Last, it seéms unlikely that such a consistent pattern could be )

attributed to the random effects of chance. Regardless, it seems plausible to conclude that

coefficients of reliability for Scales A and E, were somehow artificially increased.

. Scale homogeneity. A question remains: what, if any, significance is there in the fact -

A}

In brief, Scales A dnd E were gffected by the modxﬁcanon pomt system: Scale T'was

\not. As we have seen, the ﬁrst few itemns in each scale he4 a higher frequency. of actual.

responses than dld the last two items of each scale. However, while Scale I was unaffected

by the weighting system, its coefficients of reliability were also biased. Following the last

itemof each §c§le that had an actuﬁl subject response (called the last moming),'itcms from

“Scales A and E received modification points, Items following the last morning in Scale I

-

received zero points.  This also produced a skewed measure of homogeneity, in this case;

artificially degreased alpha coefficients. Given these two facts, it may be reasonable to

+

conclude that a more accurate index of AEAI scale homogeneity is somewhere between the
artificially rcpre‘ssed alpha coeffients for Scale 1 and the artificially inflated alpha cocfﬁc’icms

for Scalgs A and E. In any case, this value would be sufficiently large (i.e., .43< alpha >

.89) to be acceptable. -

" The recurring scenario as a mood induction technigue. The recurring scenario seemed

to have been an effective anger-provoking sumulus. Most subjects reported Some degree of
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anger in response to Scale A questions. However, the weighting system seems to have
concealed, rather than enhanced the linear trend. By assigﬁing the same score to all absent
msponses, the weighting system Z‘Braha & Catchlove, 1984) flattened out the higher end of
the reporied anger img:nsity cu:;\}é.‘ It seems safe to conclude that in the absence of the
weighting system, éither the linéa: trc.nd would be stronger, or it ~would become more

quadratic. This further supports the hypothesis that thé AEAI recurnng scenario acts as a

mood indu;ﬁoq devic_x:. . However,
Subjects mdy have learned the appropriate response from interviewer staternents.
Reinforcement of affective responses was built ihtq the test design. Subjects who reported
affect were aské‘d to rate the inlensit};' of their feelings. These pmﬁpts may have acted és
reinforcers. Conversely, nét all subjects who received prompts continued t6 report affect.
Also, because not ?}1 affective responses were scored, the same factors which may have
enh_anced the findings of analys;s 2, served to suppress the trend.” This would have
occurred when non-angry affective responses were reported. |

It would be mtcrcstm gto detcrmmc thc frequency of othér, non-anger, affective ;
reSponses to Scale A questions. T‘hxs uncxplored domain may reveal further potennal for the |
AEAI Judgmg from the number of non- angcr affecnvc responses it-seems the AEATis.
more than an anger test. It may.have some potenual in assessing sub]ect§ gbllny to identify
-or label general arousal With‘vcry fev& r;‘omcxtual cues. Many subjects responded in\itially t‘o‘
Scale A questions with u\hdifférentiatcﬂ\affective responses: for example, subjects would
report feelings such tas frugtrated, upset, funny, and put-off.- By the second or third
hypotﬁciica] morning most of these subjects would réport all:ger. The question is, were
these Subjccx,s aware of angry feelings even though they did not report them, or did they need
the extra provocation or contextaal cues derived frdm the rcc‘urring scenario to label their

earlier arousal as anger or to actually provoke anger. Unfortunately, the inclusion of Scale 1

does not entirely answer this question. Many subjects’ responses to Scale A questi‘or{s (e,
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How would you feel?) were not congruent with their responses to inducing Scale lqucsdohs ‘
(i.e., Would you feel angry?) for the same hypotheticallmuming Often subjects repoﬁca no
anger in Scale A, but. responded affirmatively to the inducing type questions of Scale I.
The absence of order effects (analysis 4) eliminates >zhe possibility of condiﬁténing effects
accounting for these‘incongruencics. It may be that these subjects’ have a tehdcnc:y to
acquiesce in response to inducing type questions from an interviewer. *Tt}is supports earlier |
findings wﬁich_ suggested that there was a difference between what Sqafe A and Scale I iterns
were assessing (Catchloven& Braha, 1985). To be certain, separate analyses of these cases
_ would need to be conducted. ‘ |

- Order effects. Hypothesis 9 was not supported. Co};‘ti'afy to wh‘at was originally
believed, there was no difference in scores when the order of‘}irescntado;\ of scale iterns was
varied. Tﬁis 1S an int,ruigin:g ‘ﬂnding. The implications seem clear. The preScntétipn of
indu;:ing, Suggeétive questions (e.‘g‘, Would you feél angry?), had no overall effecton
subjects’ rCSponse.s. to non-inducing, nc&‘tr;'d queStions (e.g.. HO\.{; would ydu feel?) ab@ut ‘
the same situation -- regardless of subjects’ )csponses to the mducm g quesuon and even
when the quesnon were presented consecutively. It would be interesting to examme lhlS
effect wnh regards to subjects’ locus of control. Davm and Mettee (1971) have dlscusscd
some of the lmphcauons of mxemal versus extema] locus of control and the labelhng of

emonons_from environmental cues. However, ﬂns line of research;does not seem to have

been iSui;s;Jed.

.

Conc]usxon analysis of the mrerml validity of the AEAI

-~

Statistically, the AEAL demonstrdted acceptable intra- subscdle homogeneuy and
intenal reliability.
The AEA] seems to be assessing at least three dimensions of anger: non-ingduced

awareness, expression and induced awareness of anger. However, AEAI scores are not
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awareness, expfessiqn and induced awareness of anger. \ Howc\rer, .:\EAI scorc; are nét
en‘tirely pure indicators §f subject responses.  Scores also reflect an inferential weigbti;ﬂg ‘
system. Facmr analysis was able to isolate the 'Qeightihg component from individual item
scores and stll extract factors which confirmed the above dxmensmns An analysis of the
frequency of subject res;:onscs revealed that at least 75 perCem of all scores up to the fourth
;tem in each scale were based on actual subject responses, Hence, the effects of the
weighting system were rost apparerit on the laét two items of caCh scale. Because of this,
it seems likeiy that the results found with the use of this data would héve been found had no
wtlghung system been used -
. Separate analysm of Scale E variables produced second-order factors whxch provxdc
: support for the construus of 1dennficmon and cmfrontahon/re lution. N
Final comment oh mremal vaiidity. The cffects of the weighting system are largcly
thcorencal. Some may find the use of this weighting system a pcncal, valid solution t an
. unorthodox \test de\sigm Others may ﬁnd the weighting system 0o speculative. Either way

. the origin df. the p‘roblem lies in the test design. ‘By way of explanatioga subjects who

" resolve the situation in only a few hyboxheiical days may score fewer points thari subjects

who‘neycr resolve the hypothetical situavion but give scorable responses to all 15 items.
This would not be a problem if the scon‘;xg méthod were consistent with that of ‘most
personality measixres (e.g., léw and high scores representing s!étistical deviance, mid-range
scores represemmg avcmge responses). Rather the AEAI is scored i in the same wiy as N
many»athevcment and apnmde tests.  With these tests, as with the AEAI more pomts are
xpresumed -to be indiéative 6f more skill in‘the test domain. Hence, the problem. how to
avoid the situation where subjects who never resolve 1he sltuanon end up with more pomts
than subjcus who resolve the situation c.arly The modiﬁcanon poxm system attempts to

compensaie for this deficit in the test design.- The test developers anempted several soluuons

_to this prob"lem.
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Iiem  Factorl . Factor
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‘TableG-l . i
Erequency of responses for each jtem of the CAS -

. ) . - ’ ‘*r\\ .
Response \ tem1 Item 2 ~ Item3 Item 4 p
Choice . )
1) . 172528 8(5.4) 52(35.4) 12(8.2)
2 ©9(6.1) 5(3.4) 96.1) 32.0)
3) : 30(20.4) 117.5) ~ _23(15.6) 10.7)
4) ' 4027.2) 18(12.2) 19(12.9) 15(10.2)
5 Co320)  78(S31) 17(11.6) 39(%0.5

4 Percent of total responses.
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