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Gender’s role in self-control measures has been largely neglected. Although studies show that males have lower self-control
than females, rarely have researchers questioned whether items used to measure self-control should be used for both groups.
This study uses a Rasch rating scale analysis to assess item functioning of Grasmick et al.’s 24-item self-control scale for
males and females. Using a sample of young adults, results indicate that 33% of the scale items showed differential function-
ing or item bias; that is, after controlling for self-control, females found one third of the items to be either more or less agree-
able than males. Once biased items were removed from the scale, males, on average, still had lower self-control than females.
In addition, after excluding biased items from the scale, the effect of self-control on criminal behavior and other outcomes
was similar to the effect found with the full 24-item scale. Suggestions for future research on Grasmick et al.’s self-control
scale are offered, and limitations of the current study are discussed.
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ore than two decades have now passed since the publication of Gottfredson and

Hirschi’s (1990) theory of self-control. Today, self-control theory stands as one of the
most empirically supported theories of criminal and delinquent behavior (Pratt & Cullen,
2000), but not all of Gottfredson and Hirschi’s propositions have been adequately tested,
specifically those related to gender. For instance, Gottfredson and Hirschi state that males
possess lower self-control than females—a key proposition from self-control theory.
Although the reasons for this difference are likely complicated, studies testing the gender
hypothesis still have not shown that measures of self-control are reliable and valid for both
males and females (Higgins, 2007; Piquero, MacIntosh, & Hickman, 2000; Piquero &
Rosay, 1998).

As it relates to gender, valid measurement of self-control is important because Gottfredson
and Hirschi (1990) developed a series of propositions concerning the relationship among
gender, self-control, and crime and analogous behaviors. First, they argue that gender differ-
ences in delinquent and criminal behaviors appear to be invariant over space and time.
Consequently, Gottfredson and Hirschi argue that males have substantially lower self-control
than females, which they argue explains the gender difference in criminal behavior. Second,
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Gottfredson argues that self-control is the “most important individual-difference cause of
crime and delinquency” (Gottfredson, 2006, p. 83); therefore, the effect of gender on these
outcomes should be reduced or even nullified after controlling for self-control. Third, the
effect of self-control on such behaviors should be present for both males and females.
Although several studies have garnered preliminary evidence that supports and refutes
these claims (Arneklev, Grasmick, Tittle, & Bursik, 1993; Burton, Cullen, Evans, Alarid,
& Dunaway, 1998; LaGrange & Silverman, 1999; Nagin & Paternoster, 1993; Tittle, Ward,
& Grasmick, 2003), it is unknown if some of the most commonly used measures of self-
control can or should be used unequivocally across genders (Piquero et al., 2000).

Each of the above propositions cannot be investigated with much precision if commonly
used measures of self-control consist of items that are biased or function differently across
genders. For instance, several studies have found that males, on average, have lower self-
control than females (Gibbs, Giever, & Martin, 1998; Keane, Maxim, & Teevan, 1993;
Tittle et al., 2003). It could be the case, however, that these observed differences are par-
tially misleading. Gender may interact with a self-control instrument in a way that produces
biased measurement across groups (Piquero et al., 2000), possibly resulting in an invalid
portrayal of self-control differences between males and females. Items used to measure
self-control may not be valid indicators for assessing differences in self-control across
genders.

An invalid and/or biased measure of self-control may also have consequences for the
status of the empirical validity of self-control theory. For example, some studies have shown
that self-control has effects on crime and delinquency for both males and females (Blackwell
& Piquero, 2005; Burton et al., 1998; LaGrange & Silverman, 1999; Tittle et al., 2003).
Although these findings lend tentative support to Gottfredson and Hirschi’s theory, such
effects may be misleading if the instrument used to measure self-control is measuring it
differently for males and females. For example, consider a male and female who possess
similar levels of self-control who are asked to respond to a statement designed to measure
low self-control. If the female is less likely to agree with the statement than the male
despite having the same self-control, it would indicate differential item functioning (DIF;
i.e., item bias). Similarly, if the male is less likely to agree than the female, it would also
indicate item bias. DIF is highly problematic when several items from a self-control instru-
ment are biased in the same direction because they can accumulate. In other words, when
a test or instrument is biased on the whole, differential test functioning is present. As a con-
sequence, a biased self-control instrument could potentially deflate or inflate the true effect
that self-control has on crime and delinquency across the genders. It is particularly important
to examine DIF for the Grasmick et al. scale because it has been the most commonly used
self-control instrument (Pratt & Cullen, 2000).

GOTTFREDSON AND HIRSCHI’S CONCEPT OF
SELF-CONTROL: WHAT ROLE DOES GENDER PLAY?

Although Gottfredson and Hirschi (1990) conclude that low self-control is the most
important individual-level cause of crime for all people, they also develop specific proposi-
tions concerning self-control and gender. Relying on a long history of empirical evidence
that supports gender differences in criminal behavior, they argue that females will have
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more self-control than males. Past studies support Gottfredson and Hirschi’s position by
consistently showing that females have higher self-control than males (Gibbs et al., 1998;
Keane et al., 1993; Tittle et al., 2003). This finding is supported through both behavioral
and attitudinal measures, including Grasmick et al.’s self-control scale.

Gottfredson and Hirschi state that gender differences are largely a function of variations
in the application of parental management across male and female children. Accordingly, they
argue that parents are more attentive to behaviors of females than they are to the behaviors
of males, which they believe results in gender differences in self-control. In addition, other
key institutions such as schools play a role in the socialization process, leading to differ-
ences in self-control across genders. It is this difference in self-control that can explain why
females are less likely to participate in crime and delinquency than males; for both genders,
however, Gottfredson and Hirschi argue that self-control is the central mechanism underly-
ing such participation. Research examining Gottfredson and Hirschi’s theoretical proposi-
tions related to gender is mixed. First, studies show that gender remains an important control
variable when testing self-control theory (Arneklev et al., 1993; Grasmick, Tittle, Bursik, &
Arneklev, 1993; Piquero & Tibbetts, 1996). When measures of self-control are included in
models predicting crime and analogous behaviors, gender remains a significant variable,
suggesting that self-control does not completely explain the effect of gender. On the other
hand, some studies show that measures of self-control can reduce or completely explain the
effect of gender (Burton et al., 1998; LaGrange & Silverman, 1999). Second, additional
research shows that low self-control has an effect on both female and male criminal and
delinquent behavior (Blackwell & Piquero, 2005; Tittle et al., 2003).

Taken together, previous studies indicate that gender differences in self-control exist,
that crime and delinquency are partially a function of self-control for both gender groups,
and that self-control can reduce, and in some studies account for, the effect of gender on
criminal and delinquent behavior. What is not known, however, is whether measures of
self-control should be used unequivocally for both males and females.

THE CREATION OF GRASMICK ET AL.’S
SELF-CONTROL INSTRUMENT: WHERE DOES GENDER FIT?

Shortly after publication of Gottfredson and Hirschi’s theory, Grasmick and his colleagues
created and tested a measure of self-control. In doing so, they derived an operational defi-
nition to reflect self-control’s theoretical elements. Appendix A lists the items used by
Grasmick and his colleagues to operationalize this concept. Grasmick et al. (1993) were
also the first to assess the validity of their own self-control instrument. Using exploratory
factor analysis, their results led them to conclude that “the strongest case can be made for
a one-factor unidimensional model” (Grasmick et al., 1993, p. 17). Using different samples
and methodologies, several studies have since produced evidence to both refute and sup-
port their findings (see DeLisi, Hochstetler, & Murphy, 2003; Longshore, Turner, & Stein,
1996; Marcus, 2003; Nagin & Paternoster, 1993; Piquero & Rosay, 1998; Piquero & Tibbetts,
1996; Vazsonyi, Pickering, Junger, & Hessing, 2001).

Although they found what appeared to be support for the psychometric properties of their
instrument, Grasmick et al. (1993) failed to discuss the instrument’s applicability to different
groups. They validated their items using a community sample but did not provide researchers
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with any advice for using the instrument on groups such as college students, juveniles, offend-
ers, or across genders. Consequently, several researchers have used this instrument as a mea-
sure of self-control disregarding the potential limitations of its use across various groups.

Although some evidence for the reliability and validity of Grasmick et al.’s self-control
scale has been reported (Arneklev, Grasmick, & Bursik, 1999; DeLisi et al., 2003; Gibson,
2005; Longshore et al., 1996; Piquero et al., 2000; Piquero & Rosay, 1998; Vazsonyi et al.,
2001), it is not yet clear whether Grasmick et al.’s items should be used to measure self-
control for different groups of people. Although Grasmick and his colleagues (1993) advise
readers not to accept their own work as the definitive operationalization of self-control,
their scale remains the measuring instrument of choice for researchers attempting to quan-
tify this concept for various groups (see DeLisi et al., 2003).

Some research has focused on gender groups when assessing the reliability and validity
of Grasmick et al.’s scale and measurement of self-control (Longshore et al., 1996; Piquero &
Rosay, 1998; Vazsonyi et al., 2001), but other psychometric studies on Grasmick et al.’s scale
have neglected gender comparisons (Arneklev et al., 1999; DeLisi et al., 2003; Grasmick
et al., 1993; Marcus, 2003). The ones that have incorporated gender have largely centered on
standard reliability estimates such as Cronbach’s alpha estimates or internal validity issues
such as factor loadings and dimensionality.

Generally, most studies reporting on the reliability of Grasmick et al.’s measure draw
supportive conclusions (alpha ranging from .71 to .91; DeL.isi et al., 2003; Grasmick et al.,
1993; Longshore et al., 1996; Piquero & Rosay, 1998), but less is known about the instru-
ment’s reliability across gender. One study found that the scale and subscale reliabilities
were better for males (Piquero & Rosay, 1998), but these differences were not substantial.
Specifically, Piquero and Rosay (1998) reported gender specific alphas of .72 and .68 for
male and female offenders, respectively. Furthermore, they reported gender specific alphas
for each subscale (e.g., Impulsivity and Risk Taking), but they were not as encouraging,
indicating that subscales have low internal consistency, especially for females.

Several studies have assessed the internal validity of Grasmick et al.’s scale, and more
specifically how the internal structure is similar or different across gender groups. For
example, Longshore et al. (1996) found that unidimensional and multidimensional mod-
els did not work well for female offenders, indicating that female responses across scale
items did not covary in a way in which a discernible factor structure emerged. A multi-
dimensional model seemed to work well for males because responses across variables
did covary in a way that indicated multiple dimensions of self-control were being mea-
sured. Piquero and Rosay (1998) reanalyzed the same data employing item parceling and
found that a unidimensional model fit the data well and held for both males and females.
Vazsonyi and his colleagues (2001) used a sample of adolescents from four different
countries and found that a six-factor model was better than a unidimensional model, and
this held for males and females. Regardless of these results, researchers continue to use
Grasmick et al.’s scale as if it is measuring a single trait (Piquero, Gomez-Smith, &
Langton, 2004).

With two exceptions (see Higgins, 2007; Piquero et al., 2000), studies have not questioned
whether Grasmick et al.’s scale items are well suited to measure self-control for males and
females. Piquero and colleagues (2000) used a Rasch analysis on data collected from a col-
lege sample to assess how levels of self-control influence item responses on the Grasmick
et al. scale. More important to the current study, they also assessed how gender influenced
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item responses to Grasmick et al.’s scale items. Piquero et al. asked the following question
and made the following statements:

Does the Grasmick et al. self-control scale measure the same trait dimensions in the same way
when administered to two qualitatively distinct groups, males and females? In effect we ask if
test scores administered to individuals belonging to two different populations are comparable
on the same measurement scale. The answer to this question is important because if trait scores
are not on the same measurement scale across groups, differences among groups in mean levels
with regard to external variables may be artificial and misleading. (p. 918)

To address the above question, Piquero and colleagues (2000) conducted a DIF analysis
across gender and found that three items exhibited bias after controlling for levels of ability
(i.e., self-control). Women in this sample were more likely to say they avoid difficult tasks
than would be expected but were less likely to endorse risk over security and hurt the tar-
gets of their anger.

Piquero and colleagues used a modified version of the Grasmick et al. scale with a 5-point
Likert-type response set prompting Higgins (2007) to conduct a second Rasch rating scale
analysis of the Grasmick et al. scale using the original 4-point Likert-type response set. In
this analysis, five items were found to function differently for males and females; impor-
tantly, four of the five were more difficult for females to endorse (Higgins, 2007), suggest-
ing that differential test functioning may be a problem with the scale. Attending to DIF and
item fit statistics, Higgins (2007) concluded that a 16-item modified Grasmick et al. scale
both fits the Rasch rating scale model (RSM) and functions similarly across genders.

We believe that these findings are interesting and should be replicated, but, importantly,
they raise two unanswered questions regarding gender and Grasmick et al.’s self-control
measure that our study attempts to answer. First, are gender differences in self-control (as
measured by Grasmick et al.’s scale) substantively meaningful differences, or are they
partially or totally a function of gender-biased items? Second, would a gender-neutral self-
control measure (excluding biased items) produce different effects on criminal and analo-
gous behavior outcomes across gender groups? In summary, it becomes clear that an
agreement has not yet been reached on the psychometric properties and utility of Grasmick
et al.’s scale for measuring self-control for males and females. It remains unclear which
items of the Gramsick et al.’s scale should be used for both gender groups (Higgins, 2007;
Piquero et al., 2000) and, more importantly, what the consequences of using gender-biased
items are. As Piquero et al. (2000) stated, understanding this implication is important because
“differences among groups in mean levels with regard to external variables may be artificial
and misleading” (p. 918). The current study builds on prior empirical work and advances
our understanding of the measurement of self-control as well as Gottfredson and Hirschi’s
theoretical propositions related to gender.

METHOD

PARTICIPANTS

Data used for the current study were taken from a project on the relationship among
individual differences, delinquency, and other risky behaviors among college students (see
Piquero, Gibson, & Tibbetts, 2002). Data were drawn from students in freshman-level
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classes attending a university in a southern U.S. state. A complete list of freshman-level classes
offered during a fall semester was generated and served as our sampling frame; classes were
sequentially numbered and then selected at random into the sample. Students attending
class on days of data collection were asked to complete a self-administered survey instru-
ment voluntarily during class time and were informed that responses would be both anony-
mous and confidential. The original sample consisted of 337 students; however, 4 cases did
not have valid information on several of Grasmick et al.’s scale items, resulting in a final
sample of 333 students.

Students in our sample closely resembled the demographic characteristics of the larger
university, with a somewhat greater quantity of females sampled. Specifically, the analysis
sample consists of 61.6% females (n = 205) and 38.4% males (n = 128). In total, 90.0% of
the sample (n = 300) was White, whereas the remainder was non-White (i.e., African
American, Asian, Hispanic, Native American, and Other). As would be expected in a ran-
dom sample of freshman-level courses, more than half (55.0%; n = 183) of the participants
identified themselves as being freshman, 19.5% (n = 65) sophomores, 15.3% (n = 51)
juniors, and 10.2% (n = 34) seniors. The age range was 17 to 44 (M = 20.85); however,
88% of the students (n = 293) reported being 23 years of age or younger.

For obvious reasons, college student samples are often viewed with skepticism and raise
several concerns when used in criminological studies (see Arneklev et al., 1999; Piquero
et al., 2000). Piquero and colleagues (2000), however, indicate that college student samples
are acceptable for some methodologically driven research questions, especially those cen-
tered on the measurement of self-control. Furthermore, it would make sense for the current
study to use a college sample because it is expanding on two studies using similar samples.

MEASURES

Remaining consistent with past psychometric assessments (Arneklev et al., 1999; Piquero
et al., 2000), the Grasmick et al. 24-item attitudinal scale was employed to examine the valid-
ity of its items across gender (see Appendix A for item description and Appendix B for item
distributional properties). Items have a Likert-type response set of 1 (strongly disagree),
2 (disagree), 3 (agree), and 4 (strongly agree). Gender was coded 0 (male) or 1 (female).

The current study also assessed the effect of Grasmick et al.’s self-control scale on self-
reported criminal behavior, which is a dichotomous variable indicating whether partici-
pants engaged in at least one of the following six behaviors in the past year: stole something
worth less than $50, stole something worth more than $50, participated in a fight, hit some-
one hard enough that he or she needed bandages or medical attention, purposely damaged
or destroyed school property, and purposely damaged or destroyed someone else’s prop-
erty. Approximately 22% of the sample reported engaging in one or more these behaviors.
We use age and race (1 = minority) as control variables.

ANALYSIS

The analytic strategy for the current study comprised five steps. First, we assessed the
reliability of the full scale and each subscale of Grasmick et al.’s instrument across gender
groups. Second, we used independent samples 7 tests to assess gender differences on Grasmick
et al.’s scale. Based on theoretical expectations, we investigated whether, on average, differences
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existed on the summated scale and subscale scores for males and females. Third, Rasch
RSMs were estimated to help determine whether any of Grasmick et al.’s items exhibit DIF.
Fourth, independent samples ¢ test analysis was replicated with any items that showed DIF
excluded. If Grasmick et al.’s scale is producing substantive self-control differences, we
expected to still find these differences when biased items had been excluded. On the other
hand, if self-control differences are because of items that exhibit DIF, we expected to find
no significant differences—or at least reduced differences—in scale scores across males
and females. Finally, we estimated the effect of the biased and unbiased self-control mea-
sures on self-reported crime across gender to assess the impact biased scale items have for
males and females.

THE RASCH RSM

Given that Rasch models have been infrequently used in criminology (Hickman, Piquero,
& Piquero, 2004; Higgins, 2007; Piquero et al., 2000; Piquero, MacIntosh, & Hickman, 2001,
2002; Raudenbush, Johnson, & Sampson, 2003; Ward, Gibson, Boman, & Leite, 2010), it
is important to elaborate on this statistical technique and how results from it will inform
research on gender and self-control. Rasch models are used to transform nonlinear mea-
sures into linear measures by using simple mathematical procedures (see Wright & Masters,
1982, pp. 33-37). In doing so, the Rasch method converts raw scores from test items and
persons into log-odds units or logits, thus resulting in two parameters: ability of person #,
(B,), and the difficulty of item i, (D,). The ability of a person represents his or her level on
some latent trait (e.g., self-control) relative to the difficulty of items that compose the mea-
surement instrument. For dichotomous models, item difficulty is defined as the ability level
in which a person has a 50% chance of answering an item correctly (Bond & Fox, 2001;
B. D. Wright & Masters, 1982). Person ability and item difficulty are placed on the same
linear scale consisting of logit units that range from * e (Bond & Fox, 2001; B. D.
Wright & Masters, 1982). This calibration allows the distance between person abilities
(high or low self-control) and item difficulties (easy or hard to endorse self-control items)
to be articulated and compared with relative ease. Luce and Tukey (1964) refer to this prop-
erty as additive conjoint measurement.

The RSM is an expansion of the original Rasch model equipped to handle items that
have more than two ordered categories (Bond & Fox, 2001; Embretson & Reise, 2000).
Given that the Grasmick et al. items have a common four-category response format (strongly
disagree, disagree, etc.), the RSM is an appropriate a priori model choice that has the
advantage of parsimony when compared to other more general, direct, polytomous item
response models (Embretson & Reise, 2000). Moreover, the RSM has been used in previ-
ous psychometric analyses of the Grasmick et al. scale (Higgins, 2007; Piquero et al., 2000),
permitting comparisons across studies. This model creates interval-level measures from
ordinal-level data using person ability and item difficulty transformations that are similar
to the model for dichotomous items.

The RSM has a similar equation to the original Rasch model, with the exception of an
additional threshold parameter. The number of thresholds for an item is contingent on the
number of categories. For & categories, the number of thresholds equals j (k— 1). Thresholds
represent the ability (e.g., self-control) in which two categories are equally likely to be selected.
In other words, thresholds mark the place on the ability scale where the next highest category
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transitions to become the most likely response. For example, for ability levels that are
below threshold 1, the most probable response is 1 (strongly disagree). Similarly, for abil-
ity levels between thresholds 1 and 2, the most probable response is 2 (disagree), and so
forth. Each threshold parameter is estimated only once across the entire set of items, mean-
ing that the relative distances between the thresholds is common to all items. However, the
location of the thresholds on the ability scale for each item is determined by the item dif-
ficulty parameter, D, The RSM is expressed as follows (Bond & Fox, 2001),

Ln[P,/1=P, pl=B,-D,—F, ©)

where the log odds of agreeing or endorsing category k relative to £ — 1 is determined by
the difference between B,, person ability, and D,, item difficulty, where F, is the threshold
parameter for category k.

The log odds in Equation 1 can be converted to probabilities using Equation 2 (Bond &
Fox, 2001),

¢(Ba=Dj—Fy)

Pui(x = 11Bw. Di. F1) = o~ — 5 —5 77 (2)

where P, is the probability of person n choosing Category 2 (disagree) over Category 1 (strongly
disagree) on item i. The difficulty parameter for the first threshold is represented by F,.

Once a Rasch model is estimated, person abilities and item difficulties are determined
and several types of output and post analytic tools are available. In the current study, we
used two of these: person—item maps and DIF analysis. As discussed earlier, person abili-
ties and item difficulties are estimated by a Rasch model and then expressed on a common
scale (i.e., logit scores ranging from * o). This allows for an examination of item function-

ing relative to the sample of respondents.

RASCH PERSON-ITEM MAPS

The distribution of item difficulties can be compared to the distribution of person abili-
ties graphically by creating a map in WINSTEPS (Version 3.42). Creating a visual map of
the two distributions is important for several reasons. Most importantly, a map can be used
to determine the extent to which item difficulties—easy to hard agreeability—match the
range of person abilities. Several problems may exist if the distribution of scale items does
not resemble the person ability distribution on the logit ruler (Bond & Fox, 2001; B. D.
Wright & Masters, 1982). For instance, items could be too difficult for the sample, such
that few individuals agree with the items, or items could be too easy for the sample, such
that nearly all individuals agree with the items. This can result in an inaccurate depiction
of person abilities. This is particularly important for the current study because until now it
has been unknown whether the Grasmick et al. scale items are appropriate for both male
and female samples. It could be that these items are too easy or difficult to endorse for one
or both of these groups.

DIF

DIF is a condition that exists when an item from a test or instrument functions differently
from one group to another. In other words, respondents with similar levels of a latent trait,
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but who belong to different populations, have a different likelihood of agreeing to or endors-
ing an item. The idea behind item functioning is that scale items should not measure people
differently if the measuring instrument is unbiased. Badia, Prieto, and Linacre (2002,
p. 889) describe DIF as follows:

Differential Item Functioning (DIF) investigates the items in a test, one at a time, for signs of
interactions with sample characteristics. In the widely used Mantel-Haenszel procedure, refer-
ence and focal groups are identified which differ in a discernible way. These groups are
stratified into matching ability levels and their relative performance on each item is quantified.
The ability levels are usually determined by the total scores on the test. In this way, DIF
analysis for one item is as independent as possible of the DIF analyses of the other items.

A conceptual example of DIF can be given using a ruler. A ruler provides a measure of
height in inches and is not constrained to measure the height of certain groups; therefore,
a ruler would not show differential functioning in measuring height across different people.
DIF is used to test this idea when applied to multiple item scales or tests. When applied to
these instruments, the question becomes, do items of a scale or test measure people the
same or differently depending on the group being measured?

A DIF analysis requires item difficulties to be estimated for males and females separately.
Then, comparisons of difficulty estimates for each item are made across groups. If an instru-
ment is unbiased, item functioning should remain invariant across groups; thus, no statisti-
cally significant differences in item difficulties should be detected. A standard z score is used
when estimating statistical significance of item differences across groups as follows (see
Hickman et al., 2004),

(di — da)

/2”2
)/

L =—"""=
(se? + se3

3)

where d indicates item difficulty and se indicates the standard error associated with the dif-
ficulty estimate being compared across groups. This test is similar to the Mantel-Haenszel
significance test (Badia et al., 2002).

We elected to conduct DIF analysis on the complete Grasmick et al. scale without first
assessing the unidimensional structure of the scale for two primary reasons. First, we sought
to assess whether observed gender differences in self-control, as typically measured in the
literature, were the result of biased items. Second, we wanted to keep the focus of the cur-
rent study on gender differences in self-control and not on the unidimensional structure of
the scale, the latter of which already has a long history in the literature. Nevertheless, we
recognize that some may disagree with this strategy. Therefore, in a separate analysis (not
shown), we conducted item fit analysis and eliminated nonfitting items in an iterative pro-
cess and then conducted DIF analysis on the resulting unidimensional scale. The results
were substantively similar, and consequently we present only the findings from the analysis
of the full scale below.

RESULTS

Table 1 contains Cronbach’s reliability coefficients for Grasmick et al.’s scale and sub-
scales across gender groups. Estimates indicate that the 24-item self-control measure has
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TABLE 1: Reliability Analysis and Independent Samples t Tests Assessing Gender Differences in

Self-Control
Males Females

Variable M SD o M SD o

Self-control 52.13 8.64 .84 48.39 8.72* .85
Impulsivity 8.12 2.02 .65 7.43 2.07* .69
Simple tasks 7.90 2.15 .75 7.91 2.07 77
Risk taking 9.41 2.46 .78 8.35 2.27F .75
Physical activities 11.09 2.57 .81 10.23 2.51* .80
Self-centered 7.15 2.24 77 6.17 1.91* .65
Temper 8.46 2.68 .79 8.31 2.70 .76

*p < .05.

good internal consistency for males and females at .84 and .85, respectively. Furthermore,
Table 1 shows gender-specific reliability coefficients for the subscales reflecting each of the
six elements of self-control. Overall, each subscale has acceptable reliability for both males
and females, and there are relatively minor differences in the subscale reliabilities across
gender. More specifically, the reliabilities for the Impulsivity and Simple Tasks subscales are
slightly greater for females, whereas the reliabilities of the Risk Taking, Physical Activities,
and Temper subscales are slightly larger for males. One exception is the Self-Centered
subscale, which has reliability estimates of .77 and .65 for males and females, respectively.
In comparison to other studies (Piquero & Rosay, 1998), results from our reliability analy-
ses for subscales are much higher. In sum, these results lend support to the internal consis-
tency of Grasmick et al.’s scale for males and females.

Table 1 also shows results from a series of independent samples ¢ tests that were used to
investigate initial differences on Grasmick et al.’s self-control measure and its subscales for
the male and female samples. Results from these analyses support prior studies that show
males, on average, have lower self-control than females. Specifically, our results indicate
that males (M = 52.13, SD = 8.64) score significantly higher on Grasmick et al.’s scale than
females (M = 48.39, SD = 8.72), indicating lower self-control for males. Furthermore, sev-
eral gender differences are found on subscale scores. Males, on average, were significantly
more likely than females to be impulsive, to be risk takers, to be self-centered, and to pre-
fer physical activities. Statistically significant gender differences, however, were not observed
for the simple task and temper dimensions. Although these results are consistent with those
of previous studies, it is unknown if these initial gender differences are real or because of
self-control items that are biased.

Figures 1 and 2 show Rasch person—item maps for the male and female samples, respec-
tively. In both figures, the distribution of person ability estimates (self-control scores) is on
the left side of the vertical line and the distribution of item difficulty estimates (item agree-
ability) is on the right side. The numbers to the far left represent the metric for transformed
person and item scores; this logit continuum can be thought of as a ruler that allows
researchers to compare person ability and item difficulty estimates in tandem, as they are
on the same metric. On the left side of the vertical line, each # represents two males and
three females in Figures 1 and 2, respectively, and each . represents one person. Those at the
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Figure 1: Rasch Person-ltem Map for Females

upper end of the scale (i.e., larger positive logit scores) agree on more items and agree more
strongly, reflecting lower self-control. Those with more negative logits agree on fewer
items and agree less strongly, reflecting higher self-control. Items are shown on the left side
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Figure 2: Rasch Person-ltem Map for Males

of the vertical line. Items at the upper end of the scale (i.e., larger positive logit scores) are
more difficult to endorse, whereas items at the lower end of the scale are easier to endorse.
Several letters are reported on the vertical line that divides persons and items. M marks the
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person and item means (average logit scores for items and persons), S is one standard devia-
tion from the mean, and T is two standard deviations from the mean.

If Grasmick et al.’s self-control items were too easy for either gender, items would be
expected to have a mean logit score substantially lower than the mean logit score for the
person ability estimates. Figures 1 and 2, however, clearly show that this is not the case. In
turn, if items were too hard to endorse for either sample, items would be expected to have
a mean logit score substantially higher than the mean logit score for person ability esti-
mates. Figures 1 and 2 support the latter scenario more closely, in that male and female
ability distributions are, on average, lower than the item difficulty distributions. However,
this is not a worst-case scenario; there is still substantial overlap between the item and
person distributions, suggesting that the items target the sample reasonably well. For males
and females, the average person ability estimates are approximately one logit lower than
the average item difficulty estimates.

Although males and females appear to be somewhat similar in regard to person—item
distributions, some important preliminary gender differences become apparent with a
closer comparison of the two maps. For instance, females, on average, have lower person
ability estimates than males, and several items appear to be more difficult for females to
agree to. For example, Sc2, Sc3, 11, and R4 appear to be more difficult for females to agree
with than males. Although informative, results presented in Figures 1 and 2 are descriptive
in that no statistical comparisons are made regarding item difficulties between groups.

Table 2 shows results from a DIF analysis of Grasmick et al.’s 24 items. Importantly,
results presented here allow us to determine if any scale items are biased or show differen-
tial functioning across our male and female samples. The first column lists items, the sec-
ond and third columns show the estimated item difficulties for male and female samples,
and the fourth column shows z values. Similar to a ¢ test, z values that are above 1.96 in
absolute value are statistically significant (p < .05), indicating that an item significantly
differs in difficulty across samples. Table 2 shows that 8 (33%) of Grasmick et al.’s 24
items exhibit bias, and these items are from each of the scale’s six domains. Thus, one third
of the items significantly vary in their difficulty levels or agreeability for males and females
when controlling for overall levels of self-control.

Females find five of the eight items more difficult to endorse than males. Specifically,
women are more likely than men to devote time to preparing for the future (I1), women are
less likely to agree that excitement and adventure are more important than security (R4),
women are less likely to have a greater need for physical activity (P4), women are more
likely to be sympathetic to others when others are having problems (Sc2), and women are
more likely to care if the things they do upset people (Sc3). Males find three items signifi-
cantly more difficult to endorse (or less agreeable) than females. Specifically, males are
less likely than females to avoid projects that are difficult (S1), they are less likely to quit
or withdraw when things get complicated (S2), and males are less likely than females to
agree that, when in a serious disagreement, it is hard to talk calmly without getting upset
(T4). Importantly, these differences exist after controlling for males and females overall
levels of self-control. Ultimately, results from Table 2 show that bias across gender groups
exists for several of the items making up Grasmick et al.’s self-control instrument.

Table 3 shows independent samples ¢ tests comparing male and female scores on Grasmick
et al.’s scale and subscales. These analyses exclude the eight items that exhibited DIF and
are noteworthy for several reasons. First, statistically significant differences across gender
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TABLE 2: Differential ltem Function Analysis for the Grasmick et al. Scale ltems Across Gender

Female Sample Male Sample
Item Measure Measure z Test
1 1.35 (0.13) 0.83 (0.14) 2.76*
12 -0.16 (0.10) 0.15 (0.13) -1.91
13 -0.12 (0.10) -0.15 (0.13) 0.21
14 -0.30 (0.11) 0.23 (0.13) 0.43
S1 -0.28 (0.10) 0.12 (0.13) -2.41*
S2 0.55 (0.11) 1.1 (0.14) -3.09*
S3 -0.35 (0.10) -0.12 (0.13) -1.39
S4 0.23 (0.11) 0.47 (0.13) -0.13
R1 -1.25 (0.10) -1.23 (0.12) 1.78
R2 0.39 (0.10) -0.65 (0.12) 1.63
R3 0.34 (0.11) 0.30 (0.13) 0.23
R4 0.61 (0.11) 0.00 (0.13) 3.62*
P1 -0.84 (0.10) -1.06 (0.12) 1.40
P2 -1.61 (0.10) -1.38 (0.12) -1.45
P3 -1.62 (0.10) -1.52 (0.12) -0.62
P4 -0.52 (0.10) -0.89 (0.12) 2.35%
Sci 0.14 (0.10) 0.18 (0.13) -0.28
Sc2 1.79 (0.14) 1.33 (0.15) 2.29*
Sc3 1.72 (0.14) 0.91 (0.14) 4.10*
Sc4 1.17 (0.12) 0.87 (0.14) 1.59
T1 -0.16 (0.10) —-0.06 (0.13) -0.63
T2 0.63 (0.11) 0.45 (0.13) 1.00
T3 -0.23 (0.10) 0.08 (0.13) -1.96
T4 -0.89 (0.10) -0.17 (0.13) —4.45*

Note. Standard errors of item estimates are in parentheses.
*p < .05.

TABLE 3: Independent Samples {Tests Assessing Gender Differences in Self-Control: Examination After
Exclusion of Biased items

Males Females
Variable M SD M SD
Self-control (16-item scale) 36.28 6.17 33.95 6.43*
Impulsivity 6.34 1.63 5.96 1.75*
Simple tasks 4.14 1.25 4.04 1.18
Risk taking 7.27 1.82 6.62 1.88*
Physical activities 8.48 2.07 8.00 2.03*
Self-centered 3.82 1.26 3.45 1.24*
Temper 6.23 2.06 5.88 2.11

*p < .05.

remain after excluding the eight items that are biased. Similar to our earlier estimates,
males are more likely to have lower self-control than females. In addition, males are more
likely than females to be impulsive, to be risk takers, to be self-centered, and to prefer
physical activities. These results show that gender differences in self-control scores are not
a function of biased items, as significant differences are still found when the biased items are
excluded. Second, although these results show that gender differences remain after excluding
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Figure 3: Predicted Probabilities of Self-Reported Crime: Effects of Unbiased and Biased Measures of
Self-Control Across Gender

biased items, the gender difference on overall scale scores has been modestly reduced.
Specifically, the gender difference in self-control as measured by the full 24-item scale is
3.74 (0.156 per item), and the gender difference as measured by the 16-item modified scale
with no DIF items is 2.33 (0.146 per item). Thus, slightly more than 6% of the observed
gender difference in self-control is because of biased items.

Finally, Figure 3 shows a graph representing the probability of self-reported crime as a
function of standardized self-control scores, with more positive scores indicating lower
self-control. For comparison purposes, and after making adjustments for race and age, we
plotted the probability of self-reported crime for both males and females across levels of
self-control. Moreover, the effects of both the full Grasmick et al. self-control measure
(including all 24 items) and the reduced measure (excluding biased items and retaining
unbiased items) are shown.

Earlier we discussed the possibility that a gender-biased self-control measure may result
in drawing misleading conclusions about the effect of self-control on criminal outcomes
across gender groups. According to the results in Figure 3, this does not appear to be the
case. Instead, for both males and females, and regardless of the self-control measure used
(biased or unbiased), the probability of self-report crime increased for those with lower
self-control. The predicted probability curves for males are practically the same when using
the biased or unbiased self-control measure, and the same holds true for females. It is worth
noting that the effect of gender on the probability of committing a criminal act is relatively
small for individuals with high self-control (i.e., very low scores on the low self-control
continuum) but gets progressively larger as self-control decreases (i.e., as scores get higher),
irrespective of the measure used. The same pattern of results (not shown) holds true for two
other outcome measures: self-reported binge drinking and test cheating. Similar to past
studies (Piquero et al., 2002), binge drinking was coded 0 (average of four or fewer drinks
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at one sitting) or 1 (average of five or more drinks at one sitting). Test cheating was mea-
sured using a dichotomous item asking participants to report if they have cheated on a school
test in the past year.

DISCUSSION AND CONCLUSION

This study investigated gender differences in self-control using one of the most common
measures of Gottfredson and Hirschi’s concept of self-control. Our study is the first to
thoroughly assess how gender differences in self-control are possibly a function of mea-
surement bias and what consequences, if any, are associated with using a gender-biased
self-control measure to predict theoretically derived outcomes such as crime. Several find-
ings from this study are noteworthy. First, we showed that Grasmick et al.’s scale and
subscales are quite reliable for both males and females, a finding that is not completely
consistent with those of past studies (Piquero & Rosay, 1998). Second, our findings are
consistent with the hypothesis that males have lower self-control than females. Similar to
the findings of Higgins (2007) and Piquero and colleagues (2000), results from a Rasch
model showed that a number of items were functioning quite differently for males and
females. When the eight biased items were excluded from the scale, the gender difference
in self-control was reduced by approximately 6%, but significant differences remained.
Moreover, the two measures (biased vs. unbiased) did not have differential effects on males’
and females’ self-reported crime, binge drinking, or cheating behavior.

Our analyses shed light on self-control differences for males and females that prior stud-
ies have not considered. We showed that one third of Grasmick et al.’s scale items function
differently across gender groups when controlling for underlying levels of self-control,
which is five items more than Piquero and colleagues (2000) found to be biased and three
more than Higgins (2007) found in his analysis. Four of the eight items that were identified
as exhibiting DIF in our analysis also exhibited DIF in one or both of the previous analyses.
The good news is that gender differences, as indicated by average scale scores, are not
because of measurement bias and most likely reflect important substantive differences.
With such a large percentage of items exhibiting DIF (33%), it may be somewhat surprising
that only a small percentage of the gender difference in self-control was attributed to mea-
surement bias (6%). This is explained by the fact that because the items failed to be sys-
tematically harder for one group to endorse than the other, measurement bias did not accrue
across the items and, therefore, did not substantially inflate or deflate observed gender dif-
ferences in self-control. One should be cognizant of the fact that DIF can indeed contribute
to nontrivial biases in the estimation of group differences, albeit this was not found to be
the case in the present study. The bad news, however, is that several of Grasmick et al.’s
items are not well suited for both males and females, as eight of them exhibited significant
variation in difficulty between males and females after accounting for overall self-control
levels. These findings naturally beg the question, why do a sizeable proportion of the
Grasmick et al. items exhibit DIF across genders?

According to Piquero et al. (2000), gender differences in item functioning could reflect
gender role expectations net of levels of self-control. For instance, women were found to be
less likely to agree that excitement and adventure are more important than security. Differences
between the social expectations of females and males across the life course could potentially
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explain why women respond differently on this item despite having comparable levels of
self-control. As an alternative explanation, gender differences in cognition could also play
a role in explaining DIF, and the source could be environmental, biological, or both.
Research suggests that females and males have some fundamental differences in brain
processes and styles of thinking (Wright, Tibbetts, & Daigle, 2008), which could potentially
influence item meaning and the resulting responses. It is critical that future research
attempts to identify the sources of DIF in addition to isolating the prevalence and implica-
tions for hypotheses regarding gender differences in self-control and offending—the latter
of which was the focus on the current study. There is great need for both qualitative inves-
tigations on gender role expectations and research on gender differences in brain process-
ing as it relates to DIF and measurement. The items that have been shown to be biased in
our study and prior work should serve as a useful starting point. Ultimately, a better under-
standing of the specific causes of DIF across genders will result in measures that can be
developed or altered to explicitly deal with biased measurement up front.

Although we feel that our findings raise important issues regarding the measurement
of self-control across genders, our study is not without limitations. One limitation is that a
sample of male and female college students attending a university in the southern United
States during the late 1990s was used to investigate gender differences in self-control. Male
and female college student samples have often been frowned on when used to test crimi-
nological theories. Although we acknowledge this concern, our research intentions empha-
sized a methodological issue. As such, some would argue that using college student samples
are suitable for exploring the type of questions proposed in this study (Piquero et al., 2000).

Another limitation is that our findings are possibly a function of the unique characteris-
tics of our sample and, therefore, caution should be taken when attempting to make gener-
alizations about gender differences and self-control. For instance, the significant differences
found in item difficulties across gender could be smaller or more pronounced in male and
female samples that possess different characteristics. Perhaps a period effect could be pres-
ent, given that the data used for this study were collected several years ago. Current male
and female college students may vary in ways that are different from past college students,
and this could influence how Grasmick et al.’s items are perceived or interpreted across
gender. Furthermore, females and males that are older or younger than those in our sample
may also perceive Grasmick et al.’s items differently, resulting in more or fewer items show-
ing statistically significant item bias or larger or smaller differences in item difficulties
across groups. Consequently, researchers who continue to explore gender and self-control
or gender issues related to Grasmick et al.’s scale should obtain data on males and females
that can address the concerns raised above.

Although researchers have used a variety of self-control measures, the current study
analyzed data that were collected using the most common self-control instrument for test-
ing self-control theory (see Pratt & Cullen, 2000). On this note, researchers may want to
assess gender differences and item bias for other known measures of self-control (e.g., see
Marcus, 2003). Marcus’s (2003) self-control instrument is a relatively new self-control
measure that has several attractive qualities but has been subjected to limited psychometric
scrutiny (Ward et al., 2010). In addition, we hope our findings spark more research interest
in the measurement of self-control, with a particular focus on whether self-control mea-
sures can be equally valid across groups of participants that are different with respect to
demographic and personal characteristics.
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In conclusion, we have laid out several limitations of our study and a modest research
agenda for those interested in exploring measurement issues related to self-control.
Beyond the current study, we believe measurement is one of the most fundamental con-
cerns in criminology as well as in other social sciences. Although having extended previ-
ous empirical work on gender and self-control as well as what we know about one of the
most widely used measures of self-control, our work opens a larger question that is often
neglected in criminology. That is, do we need measures that are gender sensitive to test
criminological theories, or can we use the same measures for men and women? Theory
and research both question the need for gender-specific versus general explanations of
male and female antisocial and offending behaviors. Perhaps time has also come to be more
sensitive to the measures we use in criminology when examining differences between
males and females. For some time now creators of standardized tests have gone to lengths
to create questions and items that are free from racial and gender bias so that average dif-
ferences between groups are closer to true differences and cannot be easily dismissed as
a function of a biased test. We feel that similar investigations are important for under-
standing bias in criminological measures, and we encourage researchers to explore such
issues.

APPENDIX A
SELF-CONTROL ITEMS

Impulsivity component

11: | do not devote time and effort to preparing for the future

12: | act on the spur of the moment without stopping to think

13: I do things that bring me pleasure here and now, even at the cost of future goals

14: 1 base my decisions on what will happen to me in the short run rather than the long run
Simple Tasks component

S1: | try to avoid projects that | know will be difficult

S2: When things get complicated, | quit or withdraw

S3: 1 do things in life which are the easiest and bring me the most pleasure

S4: | avoid difficult tasks that stretch me abilities to the limit
Risk Taking component

R1: | test myself by doing things that are a little risky

R2: | take risks just for the fun of it

R3: | find it exciting to do thing for which | might get in trouble

R4: Excitement and adventure are more important to me than security
Physical Activities component

P1: If | have a choice, | will do something physical rather than something mental

P2: | feel better when | am on the move than when | am sitting and thinking

P3: I'd rather go out and do things than read or contemplate ideas

P4: Compared to other people my age, | have a greater need for physical activity
Self-Centered component

Sc1: | look out for myself first, even if it makes things difficult for other people

Sc2: | am not sympathetic to other people when they are having problems

Sc3: | don’t care if things | do upset people

Sc4: | will try to get things | want even when | know it's causing problems for other people
Temper component

T1: | lose my temper easily

T2: When | am angry at people | feel more like hurting them than talking to them about why | am angry

T3: When | am really angry, other people better stay away from me

T4: When | have a serious disagreement with someone, it’s usually hard for me to talk calmly about it without

getting upset
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APPENDIX B
DESCRIPTIVE STATISTICS FOR LOW SELF-CONTROL ITEMS ACROSS MALE AND FEMALE SAMPLES
Full Sample
(N = 333) Males (n = 128) Females (n = 205)

Item? M SD M SD M SD
Impulsivity

I 1.59 0.70 1.77 0.74 1.47 0.64
12 2.07 0.72 2.08 0.74 2.06 0.71
13 2.11 0.77 2.23 0.72 2.04 0.79
14 1.92 0.72 2.04 0.69 1.85 0.73
Simple Tasks
S1 2.11 0.69 2.09 0.70 2.12 0.69
S2 1.72 0.62 1.66 0.63 1.75 0.61
S3 2.17 0.74 2.21 0.73 2.15 0.74
S4 1.90 0.70 1.93 0.73 1.89 0.69
Risk Taking

R1 2.68 0.67 2.78 0.65 2.61 0.68
R2 2.29 0.81 2.48 0.80 217 0.80
R3 1.90 0.82 2.01 0.85 1.84 0.80
R4 1.89 0.80 2.15 0.86 1.73 0.71
Physical Activities

P1 2.51 0.86 2.70 0.86 2.40 0.85
P2 2.82 0.76 2.86 0.78 2.80 0.75
P3 2.85 0.83 2.93 0.80 2.80 0.84
P4 2.38 0.76 2.60 0.79 2.23 0.72
Self-Centered
Sci 1.98 0.79 2.06 0.79 1.93 0.79
Sc2 1.44 0.66 1.59 0.66 1.35 0.64
Sc3 1.51 0.70 1.74 0.78 1.36 0.61
Sc4 1.62 0.69 1.76 0.68 1.53 0.68
Temper
T1 2.10 0.91 2.18 0.90 2.06 0.91
T2 1.80 0.80 1.94 0.76 1.72 0.81
T3 2.10 0.93 2.1 0.91 2.10 0.95
T4 2.35 0.88 2.23 0.86 2.42 0.89

a. All items have Likert-type response sets on a 4-point scale of 1 (strongly disagree), 2 (disagree), 3 (agree), and
4 (strongly agree).
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