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Foreward

Born and raised in Ottawa, Ontario, [ am not your typical child of war. I am,
however, a grandchild of war. When in 1942 nazi soldiers arrested my family for having
harboured the assassins of Reinhard Heydrich, one of the architects of the holocaust, my
grandmother and father were the sole survivors. My grandmother was 21 years old when
she lost her parents and siblings, including her twin sister. She and her husband were left
alone to raise their son, and their nephew, with no support network.

In all we do, we are guided by our past, present, and perceived future. It is
perhaps for this reason that I have embraced social identity theory--a theory Henri Tajfel
developed as a result of his own face-to-face, life-or-death encounters with nazi soldiers.
Tajfel was motivated to explain the process of intergroup discrimination, with the hope of
reducing it and its devastating effects. In the three manuscripts presented herein, and
under the rubric of social identity theory, I attempt to elucidate intragroup discrimination.
Like Tajfel, I am motivated by a drive to understand the processes of in-group bias.
Unlike Tajfel, however, my central focus is on the process whereby individuals derogate
their own group members. It is hoped that understanding both valences of in-group
bias—both disfavouring as well as favouring—my work can help society to understand

and minimise the impact of discrimination, particularly in the workforce.
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Chapter 1

General Overview
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General Overview

When it was coined over thirty years ago, the term queen bee (Staines, Tavris, &
Jayaratne, 1974) was used to describe a woman who had achieved success in a
historically-male sphere of employment, and had the tendency to avoid helping her
female colleagues and subordinates, in some cases actively disfavouring them so as to
limit their upward mobility. It was purported that this form of prejudice ran counter-
current to feminism, and was motivated by the belief that women were exaggerating the
hardships they faced in the workplace. Researchers as well as professionals working in
traditionally male arenas endeavouring to explain the lack of support women sometimes
perceive from senior women continue to use the term queen bee sporadically in scientific
and professional communications (Cooper, 1997; Etzowitz, Kémelgor, Neuschatz, Uzzi,
& Alonzo, 1994; Ellemers, van den Heuvel, de Gilder, Maass, & Bonvini, 2004; Nyberg,
2005; Pugel, 1997). However, the topic of women’s in-group subjugation appears to
attract more popular discussion and ancillary analysis than it does direct scientific
inquiry.

In the following three studies, the gender belief system of women is shifted from
a marginal concern to a central focus. The first study provides an assessment of the
Neosexism Scale (Tougas, Brown, Beaton, & Joly, 1995) in terms of its reliability and .
validity as a measure of contemporary sexism among women. The second study assesses
the extent to which negative attitudes, over and above perceiver sex, account for the
stereotyping of women in leadership roles. The third study examines the influence of
social identity and attitudes on stereotyping--with female managers as both perceivers

and targets.
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The Gender Belief System From a Gynecocentric Perspective

Three components are integral to the gender belief system (Deaux & Lafrance,
1998): stereotypes, attitudes (i.e., prejudice; Fiske, 2004), and identity. Gender
stereotypes are a set of beliefs about the characteristics that women and men possess
(descriptive stereotypes) and ought to possess (injunctive or prescriptive stereotypes;
Cialdini & Trost, 1998; Fiske & Stevens, 1993). Sexism, in its contemporary form, is the
attitude that traditional gender roles should remain intact, and the negative evaluation of
women attempting to alter this status quo (Tougas et al., 1995). Gender identity, from the
social identity perspective (Tajfel, 1978; 1982; Tajfel & Turner, 1986), has three aspects:
1. awareness of belonging to a gender group (cognitive aspect); 2. recognition of the
gender group as important (evaluative aspect); and 3. positive or negative feelings about
one’s gender group (affective aspect). In addition, a relational aspect has been added to
gender identity to account for the “common fate” aspect often experienced by low status
groups (Luhtanen & Crocker, 1992). It is this aspect, particularly the perceived
evaluation of others, that has received the most empirical support for in-group bias (e.g.,
Hunter, Cox, O’Brien, Stringer, Boyes, Banks, Hayhurst, et al., 2005; Hunter, Kypri,
Stokell, Boyes, O’Brien, & McMenamin, 2004; Long & Spears, 1998).

To date, stereotyping and sexism have been construed as mainly male
phenomena, either by endorsement or by design. Men are viewed to be motivated to hold
these perceptions and attitudes because the traditional (and current) arrangement of
gender roles favours their higher status. The vast majority of research on gender prejudice
and discrimination focuses on women as victims of mgle oppression, and ignores the role

women play as active agents in their own subjugation. Illustrative of this observation is
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Fiske’s (1998) review of existing stereotyping, prejudice, and discrimination literature in
the Handbook of Social Psychology, which provides an exclusively in-group-out-group
treatment of the subject. Women factor in as passive victims; or, when their perceptions
and attitudes are measured, the detection of sexism and stereotyping is attributed to the
social learning of male-defined prejudice rather than motivational factors (Glick & Fiske,
1996), and these interpretations tend to occur post hoc, after results have gone
“unexpectedly” counter to proposed hypotheses (e.g., Biernat & Fugen, 2001). Most
often, though, women’s egalitarianism has been taken for granted (e.g., Swim, Aikin,
Hall, & Hunter, 1995), or their prejudice has gone unnoticed (for a discussion on this
tendency in research, see Baron, Burgess, & Kao, 1991). Others have concluded that,
whereas women once viewed the world in a sex-typed fashion, they have now become
egalitarian (Schein, 2001).

A piecing together of extant research on women's intragroup sex-typing and
prejudice, including the few articles that have articulated a priori hypotheses, as well as
those that have discussed post hoc findings, reveals that women’s intragroup derogation
does indeed exist, and that its effects are not benign. The third component of the gender
belief system—identity—provides a theoretical backdrop for the social forces that may
motivate women to evaluate women negatively. Inquiries into correlates of in-group
favouring and disfavouring biases have informed our understanding of how women, as a
low-status group, may come to (de)value other women.

Overview of Studies 1, 2, and 3
If intragroup derogation among women is to be investigated, it cannot be assumed

that existing measures of sexism tap the same construct as they do for men. Rather than
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an overt anti-woman sentiment, neosexism is the expression of negative attitudes toward
women via indirect means, such as the opposition to political policies aimed at rectifying
the sexual asymmetry in the labour force. Using modern test theory methodology, Study I
assesses the adequacy of the Neosexism Scale (Tougas et al., 1995), designed to measure
contemporary sexism among men, in capturing women’s sexist attitudes. The scale is
assessed at the item level, first for validity across sex using a differential item functioning
technique, and second for reliability using item response analysis. The first analysis
examines items to determine whether women and men with comparable levels of
neosexism have the same response patterns for each item. The latter analysis is conducted
to assess the extent to which scale items continue to be reliable indicators of
contempofary sexism, given that they were based on scales of contemporary racism
which are all at least two decades old (Gaertner & Dovidio, 1986; Jacobson, 1985;
Kinder & Sears, 1981; McConahay, 1986; McConahay & Hough, 1976). A modern test
theory approach is utilised due to the shortcomings of techniques under the classical test
theory rubric,. namely tests of invariance using confirmatory factor analysis and reliability
as indicated using Cronbach's alpha. The valid and reliable measure yielded in Study 1
allows for a more precise assessment of the impact of attitudes and social identity on
stereotyping, the subject of focus in the subsequent two studies.

Over 30 years of research, Schein and her colleagues, as well as those using her
research paradigm (Brenner, Tomkiewicz, & Schein, 1989; Deal & Stevenson, 1998;
Heilman, Block, & Martell, 1995; Schein, 1973; 1975), have investigated sex-typing.
These researchers consider stereotyping to be a significant barrier to women’s

occupational progress, particularly that of female managers, and have used the Schein
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Descriptive Index (SDI; Schein, 1973) paradigm to measure stereotyping. The SDI is a
list of 92 traits typically ascribed to managers. In a between-groups design, participants
are asked to provide ratings on these traits for one of three groups: females, males, or
managers. The correspondence between ratings for males and the manager category, and
the lack of correspondence between ratings for females and the manager category, signals
the presence of stereotyping.

In current analyses in the U.S. (Schein, 2001), perceiver sex differences have been
detected in the stereotyping of female managers, such that males have been found to view
a discord between traits associated with females and those associated with managers.
Although females were found to hold the similarly sex-typed perceptions of women in
1975 (Schein, 1975), current investigations have revealed that women no longer perceive
differences in the traits associated with the three target groups (Brenner et al., 1989; Deal
& Stevenson, 1998). Hence, Schein (2001) has concluded that women have become
egalitarian in their perceptions.

A challenge to this contention has been a model of sexism among women tested by
Tougas, Brown, Beaton, and St.-Pierre (1999). Tougas and her colleagues have found
that women who endorse neosexist attitudes also view male managers to be more
competent and qualified than female managers. This link between neosexism and pro-
male bias among women is a direct challenge to Scheiﬁ’s (2001) contention of women’s
egalitarianism, and forms the basis of Study 2. The purpose of the second study is to
demonstrate that stereotyping is endorsed by women as well as men as a function of their
attitudes, not their biological sex. The link between attitudes and stereotyping is therefore

tested among students attending a business school.
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Intragroup derogation is not an intuitive concept. Social identity theory (Tajfel,
1978; 1982; Tajfel & Turner, 1986), a theory often applied in understanding intergroup
relations and derogation, would predict that one is likely to derogate out-group members
(as opposed to in-group members) in order to preserve the positive view of one’s in-
group. The theory offers an important caveat to this assertion, however. When one’s in-
group is of low status, one's personal identity may be at risk, and one may seek to restore
or maintain one's self-esteem by distancing oneself from the low-status in-group in
favour of identification with a higher status group. This personal mobility strategy has
been linked to derogation of and hostility toward one’s low-status in-group members
(Cowan, Neighbors, DeLaMoreaux, & Behnke, 1998; Ellemers et al., 2004).

Low status is not an automatic impetus for either disidentification or intragroup
derogation, however. In comparison with majority group members, minority group
members have been found to identify more strongly with their in-group as a result of
sharing a common struggle against oppression (Crocker & Major, 1989; Smith & Tyler,
1997). Robust in-group ties have been linked, in turn, to collective strategies of coping
with status differentials (Ellemers & Van Rijswijk, 1997; Karasawa, Karasawa, & Hirose,
2004), particularly if they are viewed to be illegitimate (Tougas & Veilleux, 1988).
Another indicator of social identity, public collective self-esteem (Luhtanen & Crocker,
1992) has been linked to in-group favouritism. Therefore, social identity has been found
to be an important moderator of intragroup bias of two valences--favouring and
disfavouring.

The first aim of Study 3 is to re-assess the link between attitudes and stereotyping

among women found in Study 2 in a professional context, with female managers as both
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perceivers and targets. Added to the stereotype dimensions is an additional trait grouping,
namely Democratic Approach, comprised of traits highly valued in contemporary
management. This dimension is added in order to determine the extent to which negative
attitudes give rise not only to sex-typed judgements, but also to negative evaluations of
female managers. The second aim of Study 3 is to test the impact of social identity on
stereotyping, both as a direct link and as a joint effect with neosexism. Age is added as a
second moderator, also as a main and a joint effect. Studies have shown that older female
professionals have a greater tendency to endorse negative attitudes toward women
(Lortie-Lussier & Rinfret, 2002), and that sex-typing is most prominent in older women
with a low identification with women (Ellemers et al., 2004).

This set of studies does not purport that women have a differential social
psychology to that of men by virtue of their biological sex, alone. In fact, it is this person-
centred perspective, namely blaming men for inventing and perpetuating the subjugation
of women, that has stifled our understanding of that very process among women.
However, women’s low status--particularly what it means for them in a competitive
employment sphere such as management—is proposed to give rise to an experience and
gender belief system that are qualitatively unique to those of men.

This set of studies also does not intend to blame women for their oppression, nor
does it posit that women and men share the same drive to keep the women’s movement at
bay. The effects of male prejudice are acknowledged as devastating, as their higher social
and employment status affords them the power and authority to limit women’s access to
resources, and they tend to exercise that leverage. However, the “sting” of female

prejudice is also painful for up-and-coming female scientific and business professionals
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in need of role models with whom to identify (Gibson & Cordova, 1999). Equity
programs have not yet managed to align the sexual asymmetry in occupational
distribution, in part because they have not received unequivocal support by women
(Tougas & Veilleux, 1988). This set of studies aims to elucidate the process of women's
intragroup derogation by shedding two common assumptions: 1. that sexism among
women is low, therefore irrelevant; 2. that sex is the best predictor of sex-typing. General
findings are discussed both in terms of their theoretical contribution, and also in terms of
their practical and specific relevance to developing innovative and effective equity

programs.
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Beyond Internal Consistency: Further Validation of the Neosexism Scale Using

Modern Test Theory Methodology
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Abstract
The validity and reliability of the Neosexism Scale (Téugas, Brown, Beaton, & Joly,
1995) have been well-documented using traditional, scale-level psychometric methods.
The purpose of the present study was to examine the reliability and cross-sex validity of
the Neosexism Scale under the more advanced, modern paradigms of differential item
functioning and item response theory. The responses of 526 (279 female, 247 male)
undergraduate students on each of the 11 scale items were analysed using PRELIS, SPSS,
and MULTILOG software programs. The scale was found to be unidimensional and
cross-sex validity was confirmed; however, three items were unreliable, and their
elimination is recommended. Findings have important implications on the way neosexism

is measured and conceptualised, and on the way attitudes scales are assessed and updated.
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Beyond Internal Consistency: Further Validation of the Neosexism Scale Using
Modern Test Theory Methodology

The measurement of sexism has preoccupied scientists for several decades. In
fact, one of the first scales to measure attitudes and beliefs about women was developed
over 60 years ago. Kitay's (1940) 90-item scale was designed to measure opinions about
women's value to society (e.g., "Women are more interested in the trivial things in life
than are men"), their attributes and rights ("Women have just as much ability as men to
create new things"), and the spheres of work appropriate to them (e.g., "I have just as
much confidence in women doctors as in men doctors™). It was not until the 1970s when
more sophisticated (e.g., Likert-type) measures were developed (for a comprehensive list,
see Vaughter, 1979).

In the 1970s, the Women's Movement made major advances. The Canadian
Human Rights Act (1976-77) was introduced, barring sex discrimination and
discriminatory policies in employment. Sex discrimination was also proscribed in U.S.
universities (Education Amendments Act, 1972). In spite of these legislative milestones,
the social climate continued to be prohibitive to women's social and economic
advancement. Spence and Helmreich (1972) developed the Attitudes Toward Women
Scale (AWS) in order to quantify this phenomenon empirically, rather than relying on a
subjective or "impressionistic" view of the situation (p. 2). They developed the AWS
largely because they were not satisfied with the "outdated [...] content and phraseology"
(p. 3) of extant measures (i.e., the Kirkpatrick Belief-Pattern Scale for Measuring

Attitudes Toward Feminism; Kirkpatrick, 1936).
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Although psychometrically more advanced, sexism scales of the 1970s were
based on a traditional conceptualisation of sexism as a blatantly endorsed or expressed
"prejudicial attitude or discriminatory behaviour based on the presumed inferiority or
difference of women as a group” (Cameron, 1977, p. 340). In the subsequent two
decades, a paradigm shift occurred. A marked reduction in women's and men's sexism
scores between 1970 and 1995 led to the precipitous conclusion that sexism was on the
decline (Twenge, 1997). Ironically, the AWS met the same criticism of being outdated in
the mid-1990s when Spence, herself (Spence & Hahn, 1997), questioned its utility and
relevance after finding definitive ceiling effects (with the AWS, higher scores represent
more positive attitudes) in a college sample, particularly among women. However, a
closer examination of this attitude change (Glick & Fiske, 1996; Swim, Aikin, Hall, &
Hunter, 1995; Tougas et al., 1995) revealed that the weakening endorsement of sexist
statements was not due to a reduction in prejudice, per se; rather, a measurement problem
was at its root. Prejudice remained, though people were no longer willing to openly
endorse the traditionally sexist attitudes and beliefs represented by old-fashioned sexism
measures.

Neosexism

Based on advances in the measurement of racism (Kinder & Sears, 1981;
McConahay, 1986), researchers in the mid-1990s (Glick & Fiske, 1996; Swim et al.,
1995; Tougas et al, 1995) developed more sensitive, contemporary sexism measures. One
such measure was the Neosexism Scale (Tougas et al., 1995). The introduction of
neosexism as a construct offered an updated definition of sexism as “a manifestation of a

conflict between egalitarian values and residual negative feelings toward women”
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(Tougas et al., 1995, p. 843). Tougas and her colleages argued that although underlying
anti-female attitudes had not changed, their expression had metamorphosed into a subtle
form that, at face value, appeared to conform to society's increasing emphasis on
egalitarian values. Interestingly, the concept of neosexism anticipated more recent
findings that strong normative pressures (e.g., human rights legislation, equity programs)
could result in a reduction of blatant prejudice without changing underlying attitudes
(Tan et al., 2001).

Since its introduction, the Neosexism Scale has been used to measure
contemporary sexism among female and male workers and students in Canada (Beaton,
Tougas, & Joly, 1996; Cameron, 2001; Campbell, Schellenberg, & Senn, 1997; Hawkes,
Senn, & Thorn, 2004; Tougas et al., 1999), Great Britain (Masser & Abrams, 1999),
Spain (Exposito, Moya, & Glick, 1998; Moya Morales & Exposito, 2001), and in the
U.S,, Slovenia, and Croatia (Frieze, Ferligoj, Kogovsek, Rener, Horvat, & Sarlija, 2003).
The validity and reliability of the Neosexism Scale, cross-nationally and as compared to
the Modern Sexism Scale (MSS; Swim et al., 1995) aﬁd the Ambivalent Sexism
Inventory (ASL;Glick & Fiske, 1996), have been well-documented (Campbell et al.,
1997; Masser & Abrams, 1999; Moya Morales & Exposito, 2001). In spite of its merits,
however, the Neosexism Scale is not without its flaws. Among them is the fact that most
of the Neosexism Scale items are based on scales developed two decades ago; thus, some
items may no longer be relevant. As well, the reliability of the scale has been found to be
consistently lower for females than it is for males. Investigating these two potential

psychometric shortcomings is the focus of the present study.
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Updating the Contemporary

The Neosexism Scale (Tougas et al., 1995) was introduced as an update to old-
fashioned measures, such as the AWS. Five of the Neosexism Scale items were created
by Tougas and her colleagues, and the remaining six were inspired by covert racism
scales developed in the 1970s and 1980s (Gaertner & Dovidio, 1986; Jacobson, 1985;
Kinder & Sears, 1981; McConahay, 1986; McConahay & Hough, 1976). At the time it
was developed, the Neosexism Scale was intended to overcome social desirability effects
by capturing subtle sexism in a subtle manner. Whereas mean scores on the Neosexism
Scale have been relatively stable since 1995, certain items have been shown to be
unreliable over the years. Specifically, UNFAIR ("I consider the present employment
system to be unfair to women") was found to be unreliable in Campbell et al.'s (1997)
validation study, and the items UNFAIR and FAIR ("In a fair employment system, men
and women would be considered equal") were eliminated from the structural equation
modelling analysis of Tougas et al. (1999). Given this lack of reliability of at least two of
the Neosexism Scale items it seems appropriate that, one decade after the inception of the
scale, an item-level analysis be conducted in order to assess the continued relevance of all
items. Two modern test theory methods will be employed, namely a test of differential
item functioning (DIF) across sex, as well as an item response analysis based on item
response theory (IRT).
Measurement Invariance

The Neosexism Scale was originally designed to measure the attitudes of men.
When used in all-male samples, results show adequate internal consistency, with

Cronbach’s alpha values ranging from .71 (Beaton et al., 1996) to .76 (Tougas et al.,
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1995). In mixed-sex samples, however, Cronbach's alpha has been as high as .85, but has
also dipped as low as .62 (Masser & Abrams, 1999). Given this variable reliability when
women are sampled, the question arises as to whether or not the scale is a valid measure
of sexism among women.

To date, sex differences in mean scores have served as a testament to the
construct validity of the Neosexism Scale (Campbell et al., 1997). According to Swim et
al. (1995), "most tests of the construct validity of sexism scales seek to determine
whether women and men respond differently to these scales" (p. 201). In other words,
construct validity is established if women's scores are found to be significantly lower than
those of men. Using mean differences to gauge construct validity, however, may mask
other threats to validity (Embretson & Reise, 2000). For example, women and men at
equivalent levels of neosexism may be responding differently on certain items, which
may be giving rise to mean differences between the groups.

According to Angoff (1993), "an item is biased if equally able (or proficient)
individuals, from different groups, do not have equal probabilities of answering the item
correctly" (p. 4). This definition refers to item bias in cognitive ability tests. The study of
item bias has its origins in the 1960s, when measurement experts were called upon to
respond to the growing contention that cultural differences, rather than ability levels,
were accounting for consistently lower test scores among members of visible minority
groups as compared. to Whites. Psychometricians now distinguish between differential
item functioning (DIF) and item bias, with differential functioning not necessarily

reflecting a bias, per se. DIF models have been applied to a wide variety of clinical tests
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and psycho-social measurement scales, however determinations of prejudice or bias are
left to theoreticians.

A recent finding may serve to illustrate how an item may function differently
based on group membership. In their item analysis of the Center for Epidemiologic
Studies Depression (CES-D) scale, Gelin and Zumbo (2003) found a reliable difference
between women's and men's scores on one item, namely "crying." When matched with
women on mean depression level, men were less likely to report engaging in crying
behaviour and, as a result, their ratings on this item tended to be lower than those of
women. The result of this differential response pattern was a lower CES-D score for men,
though their actual level of depression was equivalent to that of women. Therefore, in the
context of attitudes, it is conceivable that mean neosexism scores among women may be
reflecting, at least in part, a differential understanding or expression of the construct as
compared to men.

As mentioned, the tradition-al application for DIF assessments has been cognitive
assessment (e.g., educational, achievement, and aptitude testing). However, there is
mounting evidence that such tests have utility in other settings. For instance, sex-based
DIF has been revealed in vocational preference tests (Aros, 1996), and in Likert-scale
questionnaires in general (Collins, Raju, & Edwards, 2000). More relevant to the present
investigation, sex-based DIF has also been detected in responses to attitudes scales. In an
analysis of 982 test items measuring attitudes, Dodeen and Johanson (2003) found that
women and men at the same level of attitudes responded differentially to nearly one third
of all items. This finding is not surprising, since women's attitudes tend to differ from

those of men on various political issues (Shapiro & Mahajan, 1986).
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The implications of item bias are epistemological as well as psychometric. If item
bias is present, the measurement instrument is not adequately capturing the intended
construct, and inferences drawn from this instrument is not valid for both sexes. In other
words, the scores for two groups may differ for two reasons: 1. The trait level of the two
groups actually differs; or 2. the scale is measuring the construct on a different metric for
each group. Given that the Neosexism Scale is regularly administered to mixed-sex
samples, and that some researchers have used the scale to tap exclusively sexism among
women (Tougas et al., 1999), it is necessary to ensure that the inferences drawn from this
scale are, in fact, valid for both sexes.

Purpose and Hypotheses

According to Reise, Widaman, and Pugh (1993),"measurement invariance is a
basic requirement or prerequisite for studying group differences" (p. 562). Therefore, the
first goal of the present study is to use differential item functioning analysis to assess
whether or not the Neosexism Scale is well-suited to capturing contemporary sexist
attitudes among women as well as men. The second goal of this study is to confirm
whether all 11 scale items continue to be reliable indicators of neosexism. Given the
aforementioned trend toward more covert forms of sexism, it is not implausible that at
least some of the Neosexism Scale items may be more overt in 2006 than they were
when they were originally developed over a decade ago.

Method
Participants
In all, 526 (279 females, 247 males) Arts, Health Sciences, Engineering, Math,

and Science students' taking an introductory psychology course at a large Southern
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Ontario university participated in the present study. Most participants were in their first
year of study’, and were White (66%) and Asian (21%), English-speaking Canadians.
The frequency distribution of reported sexual orientation was approximately 96.4%
heterosexual, 2.0% bisexual, and 1.6% homosexual (lesbian females and gay males had
approximately equivalent distributions). Of note, almost 15% of participants did not
report their sexual orientation. Missing values analyses (using SPSS 12.0 MVA)
indicated that this information was missing systematically, such that participants with
higher scores on three Neosexism items (PUSH, BOSS, and UNIV; see Table 1) were
less likely to indicate their sexual orientation.

Measures

Participants were invited to complete a Validation Pool Questionnaire, which
included a demographic information sheet, the scale of interest for this study (including
ten distractor items pertaining to sex and work), and several other scales of interest to
other researchers.

Neosexism Scale. The 11 items of the Neosexism Scale (Tougas et al., 1995)
appear in Table 1. Participants were asked to rate the extent to which they agreed or
disagreed with each statement on a 7-point Likert-type scale, with 1 indicating total
disagreement, and 7 indicating total agreement. Two items, namely UNFAIR and FAIR,
were reverse-scored. The overall internal consistency of the scale, as assessed via
Cronbach’s alpha, was good (a = 0.79). As expected, reliability was somewhat lower for
women (o = .74) than it was for men (a = .78).

Procedure

The measures of interest were included in a larger Validation Pool Questionnaire.
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The questionnaire was distributed during class time by graduate level teaching assistants;
the professor was not present. Students were asked to fill out questionnaires on their own
time, and return them after the following week's lecture. Participation was strictly
voluntary, and required informed consent. Anonymity was guaranteed, as participants
were not required to disclose any identifying information. Completion of the Neosexism
Scale and demographic information sheet took less than five minutes. Compensation was
offered to participants in the form of course credit, though credit could also be attained by
other means involving an equivalent effort. Following the testing session, information
detailing the purpose of the study was posted on an internet site accessible to students.
Analyses

OQer the past 80 years, attitude and personality scales have been constructed and
assessed using scale-level methods falling under the auspices of classical test theory
(Reise & Henson, 2000). Cronbach’s alpha and multi-group confirmatory factor analysis
are two widely-used classical approaches for assessing reliability and cross-sample
validity, respectively. However, researchers have begun to adopt a modern test theory
approach, as methods under this rubric have been found to overcome the shortcomings of
classical test theory approaches. These shortcomings are described, and the tools used in
the present study, namely differential item functioning (DIF) and item response theory
(IRT) analysis, are described.

Differential item functioning (DIF). DIF analysis is an item-level methodology,
and is a prerequisite to any IRT analysis where groups differences are suspected. DIF
analysis is used to distinguish between variance caused by real group differences and that

caused by instrument bias (Thissen, Steinberg, & Gerrard, 1986). DIF occurs when an



Women at the Crossroads 32

item yields differing scores (i.e., differing o and b parameters) for respondents from
different groups whose underlying trait is, in fact, the same. DIF analysis is analogous to
the CTT multi-group CFA approach to testing measurement invariance, a technique with
which social and personality researchers are undoubtedly more familiar. Although both
techniques are used for the same purpose, namely to ensure that scale items are behaving
the same way from one group to another, DIF analysis offers more information, and is a
more powerful technique, particularly in the assessment of unidimensional scales.

The CFA test of invariance assesses the extent to which the number of factors,
loadings, and error variances are statistically equivalent across groups. As a scale-level
CTT method, CFA assumes a linear relation between trait and score, and obtained scores
are influenced only by the latent trait level and error; the strength of the relation between
the latent trait and items is represented by the factor loadings. DIF analysis also accounts
for the relation between the item and latent trait (i.e., a or slopé), but offers the additional
parameter accounting to gauge how the obtained scores may be influenced by item
difficulty; CFA does not provide b (difﬁculty) parameters (Maurer, Raju, & Collins,
1998). DIF analysis is also superior at detecting differences in response patterns. Zumbo
(2003) simulated mild, moderate, and severe DIF conditions in an artificially generated
sample of Test of English as a Foreign Language responses. He analysed the extent to
which multi-group CFA could detect invariance, and found that even when as many as
42.1% of items displayed large DIF, the CFA results indicated that the factor structure,
loadings, and error variances were statistically equivalent.

Several methods of detecting DIF have been developed since they were first

introduced. All methods are designed to match groups on the construct being assessed,
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but differ in the way that the conditioning criterion, or trait level, is calculated. Methods
can be roughly categorised into two types: those which use observed scores (i.e., the total
score) or those which estimate the latent trait using maximum likelihood methods. The
method for testing the presence of DIF in the present study was modeled on procedures
used by Slocum, Gelin, & Zumbo (2003) using Ordinal Logistic Regression (OLR). This
procedure involves matching both sex groups on total scores before looking for group
differences in item responses.

Using Zumbo’s OLR procedure, DIF is assessed in three steps. First, an overall
test of the difference between the full and the null models is conducted. If significant,
uniform DIF is tested (consistent differences across trait levels). If uniform DIF is not
found, the item is deemed to have non-uniform DIF (intersecting differences across trait
levels). Two criteria are used to evaluate DIF: a 2 df y* significance of p < .01 (Slocum et
al., 2003); and an R? of less than 0.035 (Jodoin & Gierl, 2001, as cited in Slocum et al.,
2003). In a comparison of four observed-score methods for DIF detection in ordinal
items, Kristjansson and her colleagues (Kristjansson, Ayelsworth, Boss, McDowell, &
Zumbo, 2003) demonstrated that an unconstrained version of Zumbo’s OLR
demonstrated excellent performance. Power for uniform DIF averaged 0.96, power for
nonuniform DIF was nearly perfect at .99, and Type I Error was near the nominal rate of
0.05.

Item response analysis. Scale reliability is most commonly assessed via
Cronbach's alpha (Cronbach, 1951). An internally consistent scale is expected to have an
overall coefficient alpha of .70 or higher (Nunnally, 1978), with little benefit with

coefficient levels beyond .80 (unless the scale is used in deciding the fate of an
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individual; John & Benet-Martinez, 2000). In addition, item-total correlations are
examined for possible item elimination; items are removed if their exclusion substantially
increases the overall alpha.

Although Cronbach's alpha is a quick and accessible method of checking the
internal consistency of a scale, "it is not a panacea” (John & Benet-Martinez, 2000, p.
343). Analysts have noted two problems with coefficient alpha. First, it is a function of
the number of scale items. In fact, the overall alpha may be increased by simply adding
more items to the scale, even if the inter-item correlations are low (for a graphical
depiction of this statistical artefact, refevr to John & Benet-Martinez, 2000, p. 345). Thus,
an adequate overall alpha may mask a scale comprised of a large set of poorly-related
items. A second problem of note is that coefficient alpha is sample-dependent. It is a
function of its item-total correlations, which are affected by sample variance. As such, the
reliability of a scale may be high in a heterogeneous sample because of the higher
variability commonly associated with these samples (Reise & Henson, 2003), and not
because the scale is a better gauge of the construct in that population.

Model-based Item Response Theory (IRT) methodologies overcome the
limifations of Cronbach’s alpha by offering a parsimonious, sample-free method of
examining the relation between scale items and the construct they are intended to
measure. The key difference between the two approaches is that all methods under CTT
assume a one-to-one relation between underlying trait level and score, such that higher
scores necessarily correspond to higher trait levels. As such, CTT assumes that reliability
and error are constant for all respondents, regardless of their standing on the true score

(Reise & Henson, 2003). In contrast, IRT (the 2PL model, specifically) proposes that the
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metric for each person’s score on an item may differ depending on its level of
discrimination and difficulty.

Item-level analyses of polytomous (i.e., Likert-type, 1, 2, 3...) scales, such as the
Neosexism Scale, generate one parameter for discrimination (or slope with polytomous
items, or o), and several parameters for between category thresholds (b), or difficulties.
Item discrimination is an index of how well the item distinguishes participants who are
high versus those who are low on a trait. High item discrimination indicates that an item
is very sensitive in detecting changes across trait levels. Low item discrimination
indicates a low association between the item and the trait, and inclusion of such items in a
scale leads to inaccurate total scores.

Item difficulty is an index of how high one's trait level must be in order to achieve
a particular score on an item. The b parameters in polytomous IRT models represent the
trait levels necessary to respond above a certain threshold with a .50 probability. The
number of b parameters is equal to the number of response categories minus one. In the
case of the Neosexism Scale, there are 7 response categories, yielding 6 b parameters. An
item with a high level of difficulty would yield high scores only from those participants
high on the trait level. The assessment of item difficulty underscores the potential for a
variable metric for each item. For instance, a score of 4 on an item with a high level of
difficulty could be indicative of a higher trait level than a score of 5 on an item with a
lower level of difficulty. Therefore, without assessing item difficulty, there is no way of
knowing whether a total or mean scale score is providing the most accurate reflection of
the trait level.

IRT overcomes the first problem noted with Cronbach’s alpha in that item
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reliability using IRT modelling is unaffected by the number of scale items.
Discrimination and difficulty parameters are based on the relation between the item and
the trait level, as estimated via maximum likelihood methods, not the relations among the
items, per se..In fact, the goal of IRT is to achieVe the smallest number of reliable items
(Embretson & Reise, 2000). Discrimination and difficulty parameters are also unaffected
by sample variability. IRT uses the full range of trait levels in determining how well each
item relates to the construct of interest. In reliable items, there is a good match between
trait levels and response probabilities, such that higher trait levels are associated with a
higher probability of responding in higher response categories. The overall (scale-level)
relation between the item and scale scores is not of interest; rather, we are looking at the
probability of response in each category option based on trait level. In this manner,
although the test is measured in a particular sample, the reliability parameters are not tied
to that sample; rather, they are based on trait level, which is one factor responsible for the
item score. This sample-free advantage of IRT makes it possible to compare responses to
items completed by two different groups, though one group may display a higher mean
level on the latent trait.
Results

Preliminary Analyses

Examination of the Neosexism Scale item distributions indicated that the
variables were fairly normally distributed, with skewness values ranging from -0.01 to
1.50, and kurtosis values ranged from -0.06 to 2.11. Taken together, mean neosexism

scores for females (M = 2.85, SD = 0.67) were significantly lower than were those for
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males (M =3.38, SD = 0.76, t(493) = 8.50, p <.001; see Table 2 for correlations, means,
and standard deviations for individual items).

Analyses under the IRT paradigm have two requirements. First, the underlying
latent trait (in this case, neosexism) must be unidimensional. Second, item responses
must not depend on responses to other items (i.e., there must be local independence).
Violation of these two assumptions may be avoided, at least in part, by ensuring that the
scale represents only one factor. Tougas and her colleages (1995) introduced the scale as
a unidimensional representation of sexism, and several validation studies have confirmed
a single-factor structure (Campbell et al., 1997; Masser & Abrams, 1999).

The unidimensionality assumption was tested using a nonlinear principal
components analysis in PRELIS, an appropriate assessment of ordinal data, and as has
been recommended by methodologists in preparation for IRT analysis (Hambleton &
Rovinelli, 1985; Hattie, 1984, 1985). The first component accounted for 37.09% of the
variance in neosexism scores, which was larger than the recommended criterion of 20%
(Reckase, 1979); and the second component was substantially smaller than the first at
12.63%. The ratio of the first to the second eigenvalues was 4.08:1.39 = 2.94, a value
only slightly under the recommended 3:1. Therefore, it was concluded that a
unidimensional representation of the data was adequate.

Item Analyses

The analysis of the Neosexism Scale items was conducted in two steps. Scale

items were first tested for DIF to determine whether or not item response patterns were

equivalent across sex groups. Next, overall item response analysis was carried out to
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assess how well each item related to the latent trait (neosexism), and how well each
discriminated among respondents with higher versus lower levels of neosexism.

DIF analysis. Using men as the reference group and women as the focal group, a
differential item functioning analysis was assessed via OLR using the SPSS 12.0
statistical software program. Eleven sets of ¥’ tests were conducted using Zumbo’s (1999)
OLR procedure. Each set included three tests: 1. the 1 dftest of the total score; 2. the 2 df
test of group (i.e., sex in this case) while holding total score constant; and 3. the 3 df test
of the Group x Total Score interaction. DIF is assessed by subtracting the first from the
third test, yielding a 2 df y*test of the effect of the Group x Total Score interaction while
holding total score constant. This test is also the test of non-uniform DIF. If significant,
the next step would be to test the effect of group while holding total score constant (i.e.,
subtracting the effect of the total score, or step 1 from step 2).

Analyses indicated that none of the ¥ tests was both significant and meaningful
(i.e., none of the effect sizes were in excess of 0.035, see Table 3). Therefore, DIF was
not detected for any of the 11 items of the Neosexism Scale. Only CHANGE showed
borderline DIF, ¥* (2) = 15.18, p < .001, R* = 0.02. Therefore, item response analysis
may be conducted on the scale, combining responses of both women and men.

IRT analysis. Given that the Neosexism Scale items are rated in terms of
multiple ordinal response categories, the polytomous graded résponse model (GRM;
Samejima, 1996) was the most appropriate choice for the present analysis (Embretson &
Reise, 2000)3 . Maximum likelihood methods are used to estimate a and b parameters, and
item characteristic curves (ICC) are used to graphically represent the curvilinear

relationship between items and the latent trait they represent. Each response curve
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represents the probability of a particular response conditional on trait level, item
difficulty, and item discrimination. Response patterns for each of the 11 Neosexism Scale
items were compared to the maximum likelihood estimate of the latent trait using
MULTILOG 7.03. Of the 11 items, 8 were found to be highly or at least adequately
related to the latent trait, and were found to differentiate extremely well between
categories. Discrimination parameters for these items ranged from oo = 1.08 to o = 2.32
(see Table 4). Threshold parameters for these items indicated that all category responses
were evenly distributed across trait levels. Three items, PROBLEM, UNFAIR, and
SEXIST, displayed very poor item discrimination (ranging from a = 0.50 to o = 0.81).
Item discriminations for HIRE and FAIR were also low, but acceptable (o = 1.08 and o =
1.03, respectively).

Figure 1 displays the ICCs for DESERVE and UNFAIR. As can be seen, seven
curves are displayed in each graph (recall that the Neosexism Scale response options
range from 1 to 7). The y-axis represents the probability of response, and the x-axis
represents the trait level (neosexism level, standardised). For a reliable item, one would
expect that the probability of responding at a certain level would match the trait level. In
other words, an individual with low neosexism should have a higher probability of
scoring a 1 or a 2 on each item than scoring a 6 or 7. The ICC for DESERVE provides an
example of an excellent item. The ICC for UNFAIR is displayed below the first, and
provides an example of a poor item.

Discussion
The Neosexism Scale has been used widely since its inception nearly 10 years

ago. In comparison to other measures, it has been deemed to provide a highly accurate
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account of contemporary sexist attitudes. The methods used to assess the reliability and
validity of the scale, however, have several shortcomings. The present study represents
an effort to address these inadequacies by providing a test of sex invariance, as well as a
detailed item analysis, under the modern test theory paradigm.

Although sex-based item bias has been found in attitude scales (Dodeen &
Johanson, 2003), the presence of sex DIF was not detected in any of Neosexism Scale
items. Only the item tapping into beliefs about women pushing too hard for change
(PUSH) showed a significant y* value, though the effect size was not sufficiently large to
corroborate the presence of DIF. Thus, measurement invariance was established across
sex, meaning that all of the Neosexism Scale items were shown to be free from DIF. It
can be concluded, therefore, that mean sex differences are strictly the result of item
impact without the influence of instrument bias, and that the scale is as scientifically
valid for measuring contemporary sexism among women as it is among men. Researchers
may use the Neosexism Scale with confidence as a valid measure of contemporary
sexism in all-male, all-female, and mixed-sex samples.

Having established the absence of sex-based DIF, the next step was to conduct an
IRT analysis on the sample as a whole in order to assess the reliability of the Neosexism
Scale, item-by-item. Poorly-performing items have the consequence of generating
inaccurate total scores, as ratings on unfeliable items do not reflect an accurate trait level,
and inferences based on these scores are necessarily inexact. The IRT analysis revealed
that the performance of eight of the 11 items ranged from adequate to excellent. These

items were moderately to highly related to the latent trait, and discriminated well among
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respondents who had lower endorsement versus those with higher endorsement of
neosexist beliefs and attitudes.

Three items, PROBLEM, UNFAIR, and SEXIST, were found to be unrelated to
neosexism, and had poor discrimination. SEXIST was developed by Tougas and her
colleagues (Tougas et al., 1995), while the remaining two items were based on modern
racism scales developed nearly 20 years ago (Gaertner & Dovidio, 1986; McConahay,
1986). It is possible that these items have outlived their usefulness, and that they now
bear a stronger relation to explicit rather than to covert attitudes. Alternatively, there may
be some ambiguity in their interpretation. In the SEXIST item, the context and social role
of women and men may be ambiguous. PROBLEM and UNFAIR may have yielded high
scores for otherwise low neosexist individuals. Some people may view that
discrimination is no longer a problem because, although they otherwise endorse feminist
values and goals, they feel that the battle for workplace equality is over. Also, the
introduction of equity programs legislating equality in the workplace may give the
impression that the workforce is more egalitarian than it actually is. Given the poor
performance displayed by these three items, it is recommended they be eliminated from
the Neosexism Scale.

To the classical test theorist, outright item elimination may seem rash as, at 11
items, the Neosexism Scale is already a short measure. However, the aim of IRT is to
measure the latent trait with a minimum number of maximally-discriminating items. The
advantage of having used IRT to assess reliability is that the scale has been reduced to
eight highly discriminating, highly reliable items, and is more accurate than its 11-item

predecessor. For the skeptical or the curious, a re-calculation of Cronbach's alpha on the
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reduced 8-item scale showed no change to the overall internal consistency. In fact, the
alpha coefficient for women and men was actually equalised (Cronbach's a = 0.76).

In spite of the many advantages to IRT analysis, this technique is not without its
shortcomings. An important limitation of IRT relevant to research in social psychology
and personality is the assumption of unidimensionality. The present analysis worked well
because neosexism is most accurately represented by a single dimension. However, an
assessment of the Ambivalent Sexism Inventory (Glick & Fiske, 1996), for instance, with
Hostile and Benevolent components, would require a multidimensional technique.
Currently, dimensionality is most commonly assessed with the linear model (exploratory
and confirmatory) factor analytic approach. However, linear factor analysis assumptions,
notably normality of distributions and a continuous metric, are regularly violated; data
are rarely completely normal, and scales are almost always ordinal (i.e., 1, 2, 3... Likert-
type), at best. These violations can have serious consequences on results obtained and
inferences made (Waller, Tellegen, McDonald, & Lykken, 1996). Although less well-
developed, nonlinear factor analytic models are available (Waller et al., 1996).
Alternatively, the full-information item-factor analysis model, which combines the
intuitively appealing factor analytic and the rigourous IRT measurement approaches, may
be used (Johnson, Cohen, & Junker, 1999; Muraki & Carlson, 1995). More research is
required on both nonlinear factor analysis and multidimensional polytomous IRT
modelling before either of these techniques are recommended over traditional factor
analysis for multi-dimensional constructs.

An oft-cited research limitation in psychological papers pertains to the

generalizability of research findings associated with samples comprised entirely of first-
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year introductory psychology students. As already mentioned, item-total correlations are
sensitive to sample variance, and can differ substantially across samples. However, a
major advantage of IRT is that an "unbiased estimates may be obtained from
unrepresentative samples" (Embretson & Reise, 2000, p. 23). A comparison of the
present results with those obtained in a more heterogeneous sample, such as a work
setting, would allow us to assess the extent to which this theoretical claim is true in
practical terms.

Once used almost exclusively in cognitive assessment, applications of DIF and
IRT are on the rise in social and personality assessment (Dodeen & Johanson, 2003), as
well as in organisational research (Collins, Raju, & Edwards, 2000; Maurer, Raju, &
Collins, 1998). In terms of the present study, modern test theory has furthered insight into
neosexism as a theoretical construct and a measurement tool. The absence of DIF
confirms that neosexism is an attitude present in both women and men, and that its
conceptualisation is independent of sex. Additionally, the improved measure will help
researchers to more accurately investigate of the origins and consequences of neosexist
beliefs and attitudes, particularly among women, who are essentially rating their in-
group. It is recommended that IRT and DIF analyses also be used to assess the reliability
and cross-group validity of other measures, such as the Modern Sexism (Swim et al.,
1995) and Modern Racism (McConahay, 1986) scales. Old-fashioned attitude measures
could also be assessed to corroborate or dispute recent findings that these attitudes are
not, in fact, "dead" (Leach, Peng, & Volckens, 2000).

Although the present study presents important findings in the measurement and

understanding of contemporary sexism, the implications and applications of modern test



Women at the Crossroads 44

theory in social and personality research reach well beyond this paper. One application is
strictly practical. By improving scale efficiency, IRT analyses have the advantage of
trimming overly-lengthy questionnaires, which are cumbersome for both respondent and
researcher. Another practical application of IRT would be that it could provide a facile
solution to the problem of attitudes scales becoming dated over time. Stereotypes change
over time (Hilton & von Hippel, 1996), and it is incumbent upon researchers to ensure
that psychometric measurement keeps apace with social change. IRT would be very
useful in isolating unreliable, outdated items, and testing new, contemporary ones. In
fact, banks of items matched on difficulty and discrimination could be generated and
applied in testing such concepts as attitude or identity change. The advantage of IRT-
based tests in this case would be methodological. At time 1 and time 2, parallel tests
could be administered--identical psychometrically, but comprised of entirely different
items. In this manner, attitude or identity change could be assessed prior and subsequent
to a manipulation or an intervention, without the artefact of carryover effects, particularly
if the period between testing sessions is short.

One final implication pertains to inferences based on cross-national research. Any
measurement instrument developed in one culture or context must be tested for
measurement invariance when inference-making about another culture or context is the

goal. In this case, DIF could be used to first assess the measurement instruments along

linguistic and cultural lines (Kristjansson, Desrochers, & Zumbo, 2003) before theoretical

conclusions are drawn about mean differences between cultures.
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Footnotes
'Only one student was enrolled in a program other than those listed.
2Age of participants was not available in the sample.
3The modified graded response model may have been chosen instead, as all items are

identical in format; however, Multilog does not provide the M-GRM option.
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Neosexism Scale Items and References

# Name Item

1 PROBLEM Discrimination in the labour force is no longer a problem in Canada (McConahay,
1986).

2 UNFAIR I consider the present employment system to be unfair to women (Gaertner &
Dovidio, 1986).

3 PUSH Women shouldn’t push themselves where they are not wanted (Gaertner & Dovidio,
1986; Kinder & Sears, 1981; McConahay, 1986).

4 CHANGE Women will make progress by being patient and not pushing too hard for change
(Jacobson, 1985).

5 BOSS 1t is difficult to work for a woman boss.

6 REQUEST Women’s requests in terms of equality between the sexes are simply exaggera’;ed
(McConahay, 1986; McConahay & Hough, 1976).

7 DESERVE Over the past few years, women have gotten more from government than they
deserve (McConahay, 1986).

§ UNIV Universities are wrong to admit women into costly programs such as medicine, when
in fact a large number will leave their jobs after a few years to raise their children.

9  SEXIST In order not to appear sexist, many men are inclined to overcompensate women.

10 HIRE Due to social pressures, managers frequently have to hire underqualified women.

11 FAIR In a fair employment system, men and women would be considered equal.
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Table 2
Correlations and Descriptive Statistics for Neosexism Scale Items
1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11.
1. PROBLEM - T Sl ) I ) Sk .09 A Tl U b L kb .02 .08 Jd1E*
2. UNFAIR - B I B ok .05 21%FF 0 13%x 0 14 .00 .03 .07
3.PUSH - A5FFE O Jo¥HE QRRE g7Rxx 0 J5kkk JFkkx DFkkE DDkkK
4. CHANGE - J0%kx SRRk SQkkx DSkdk DRkk Dfkkk ] T7HkE
5.BOSS - J5Hkx 3Gk DSkkEk JQREk Q RER L JexA*
6. REQUEST - AQHHx QSNAk DRRxE JQAEk JoAk*
7. DESERVE - J3FkEk D0%k