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A B S T R A C T

College students with ADHD are considered to be “high-functioning” when compared to other ADHD popula-
tions, yet tend to experience higher general test anxiety when compared to non-affected students. Research has
also shown Math Computation performance of students with ADHD to be impaired. However, no published study
has examined the connection between ADHD and specific math anxiety. Undergraduates with retrospectively
reported ADHD traits and an existent diagnosis (n = 40) and peers without ADHD (n = 163) completed a
battery of self-report measures tapping general, test, and math anxiety, as well as a standardized math
achievement test and measures of current emotional state. Controlling for current trait anxiety, those with ADHD
traits experienced higher specific math anxiety and negative affect after completing the math task, versus peers
without ADHD. Mathematics may pose a specific risk for anxiety in college students with clinically-elevated
ADHD symptoms, one that future academic and clinical interventions should take into consideration.

Attention-Deficit/Hyperactivity Disorder (ADHD), which is defined
primarily by developmentally excessive and impairing inattentive (IA)
and hyperactive-impulsive (HI) behavior (American Psychiatric
Association, APA, 2013), is a relatively common condition in children
and adolescents in the United States (Thomas, Sanders, Doust,
Beller, & Glasziou, 2015; Wolraich et al., 2014) that persists for many
affected individuals into college (2–8% prevalence; DuPaul, Weyandt,
O'Dell, & Varejao, 2009). College students with ADHD have been shown
to suffer impairment in multiple domains, including success in and
completion of their studies (Frazier, Youngstrom, Glutting, &Watkins,
2007; Heiligenstein, Guenther, Levy, Savino, & Fulwiler, 1999; Wolf,
2001), social and romantic relationships (Canu & Carlson, 2004; Canu,
Tabor, Michael, Bazzini, & Elmore, 2014; Sacchetti & Lefler, 2014), job
performance (Shifrin, Proctor, & Prevatt, 2010), and problematic sub-
stance use (Rooney, Chronis-Tuscano, & Yoon, 2012). In addition, co-
morbid symptoms of other disorders, including various forms of an-
xiety, are common in college students with ADHD (Weyandt et al.,
2013), which is consistent with elevated anxiety-ADHD comorbidity in
adult samples (Kessler et al., 2006; Schatz & Rostain, 2006). Even col-
lege students with symptoms of ADHD that fall short of the current
Diagnostic and Statistical Manual of Mental Disorders (DSM-V; APA, 2013)
diagnostic threshold have been shown to suffer meaningful adaptive
impairment (Hartung et al., 2016), raising the question as to whether
this subthreshold group may also suffer co-occurring anxiety disorders.

Interestingly, college students with ADHD endorse comparable le-
vels of general anxiety to their non-ADHD peers (Nelson & Gregg,
2012), which might be a reflection of the better coping skills and
cognitive abilities of this high-functioning ADHD subgroup (Glutting,
Youngstrom, &Watkins, 2005). Despite these relatively robust skills
that college students with ADHD bring to their academic tasks, it is well
established that they at high risk for maladjustment and dropout in
their endeavors to earn a degree (Advokat, Lane, & Luo, 2011;
Gropper & Tannock, 2009; Prevatt, Proctor, Baker, Garrett, & Yelland,
2011; Rabiner, Anastopoulos, Costello, Howyle, & Swartzwelder, 2008).
After all, those with ADHD face a myriad of potential challenges in
higher education that were less problematic in and before high school
(Wolf, 2006). For the college student living outside of their childhood
home (i.e., a common circumstance), any scaffolding of homework and
schedules that parents provided disappears, replaced by independence
in organizing one's time, work, and other required daily tasks. Further,
college-level classes demand more out-of-class work, and tend to put a
premium on complex projects and infrequent, comprehensive exams
which by their nature are a poor fit for a student with ADHD, given
their deficits in executive functioning, organization, study skills, and
writing ability (Barkley, 1997; Boonstra, Oosterlaan,
Sergeant, & Buitelaar, 2005; also see review in Weyandt & DuPaul,
2008). Not surprisingly, the experience of test anxiety has recently been
demonstrated to occur with disproportionate frequency in
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undergraduates with ADHD (Dan & Raz, 2015), and seems of particular
relevance to the college setting, given that high-stakes tests will likely
occur in every term of enrollment.

1. Test anxiety and ADHD

Test anxiety (TA) is defined by negative reactions to examinations
or testing situations, in general (Keogh & French, 2001). TA entails a
cognitive impediment (i.e., not being able to think clearly), fear of
negative judgment from others after the test, and physical tension and
emotional arousal. TA symptoms can all be exacerbated in those with
poor study habits – such as is common in students with ADHD
(Sawyer &Hollis-Sawyer, 2005). Further, timed, high-stakes exams may
invoke more anxiety in college students with ADHD because of inherent
deficits in time estimation (Prevatt et al., 2011), reading ability
(Loe & Feldman, 2007), and basic academic and test-taking skills
(Gathje, 2007; Spira & Fischel, 2005). Finally, research indicates that
accommodations, such as extended time, do not adequately address the
test taking problems of college students with ADHD (Lewandowski,
Lovett, Parolin, Gordon, & Codding, 2007). Taken as a whole, especially
in combination with the higher risk seen for anxiety in the broad adult
ADHD population, college students with ADHD would appear to be
especially vulnerable to TA.

Indeed, college students with ADHD tend to perceive testing as more
aversive than non-diagnosed peers and display higher levels of TA
(Dan & Raz, 2015). The latter has been specifically linked to tests that
require reading under timed conditions and not to deficits in actual
reading ability (Gathje, 2007). Further, a significant inverse correlation
has been found between TA and self-esteem (Dan & Raz, 2015), which
may increase risk for students with ADHD who have been shown to
have less positive self-regard (Canu & Carlson, 2007).

1.1. Math anxiety and ADHD

While less studied in ADHD research than reading ability
(Daley & Birchwood, 2010), mathematical difficulties have been asso-
ciated with HI and IA in children (Sims, Purpura, & Lonigan, 2012;
Zentall & Ferkis, 1993) and adolescents (McGlaughlin,
Knoop, & Holliday, 2005). Studies have shown such individuals to
perform poorly on a variety of related measures (Mattison &Mayes,
2012), including those tapping processing speed, mathematics fluency,
and executive functioning during difficult, timed calculation tasks
(Lewandowski et al., 2007). It has also been noted that children affected
by ADHD rely more on finger counting and display low productivity in
math work, with particular trouble in subtraction, which relies more on
working memory (WM) for “borrowing” numbers and involves more
computational steps (Benedetto-Nasho & Tannock, 1999). Coin-
cidentally, WM deficits have been noted in college students with ADHD
(Gropper & Tannock, 2009), further suggesting risk for under-
performance in mathematics in higher education. Further, recent la-
boratory research suggests that deficient executive functioning in adults
with ADHD may make distraction by negative emotionally-laden sti-
muli—such as math in the case of individuals with ADHD who have a
history of underperformance in that subject—even more likely
(Ma & Xu, 2004; Marx et al., 2011). Attentional control theory, which
more broadly explains how anxiety could detrimentally affect on-task
performance via impairment of executive functions (i.e., inhibition, set
shifting; Eysenck, Derkashan, Santos, & Calvo, 2007), further suggests a
vulnerability for those with ADHD, who often already have limited
capacity in the specific functions that appear to be derailed by anxiety
(i.e., inhibition, set-shifting; Boonstra et al., 2005; Eysenck et al., 2007).
Finally, Sims et al. (2012) found that level of inattention was negatively
correlated with early mathematics competence in children. Long-
itudinal research has indicated that such early mathematics under-
performance is a robust predictor of negative evaluation of math by
third grade (Krinzinger, Kaufmann, &Willmes, 2009) and math anxiety

in junior and senior high school (Ma & Xu, 2004), suggesting higher risk
of the latter in the ADHD population. Despite this collective body of
work, research on the association between ADHD and math anxiety is
lacking.

The purpose of the current study is to investigate the relationship
between ADHD traits, math achievement, general and math-specific
anxiety, and math-related negative affect in college students. Keeping
with the existent literature reviewed above, the specific hypotheses are
that participants with prominent ADHD symptoms will evidence im-
pairment with regard to the following independent variables, in com-
parison to counterparts without ADHD:

1. math achievement scores,
2. general test anxiety,
3. specific math anxiety,
4. negative emotional state in math-related situations.

Another central area of exploration in this work is to examine
whether ADHD characteristics predicts negative outcome in these areas
independent of trait anxiety, which represents a novel and important
contribution to the literature in its own right and is an important dis-
tinction given the likelihood of elevated anxiety in ADHD populations.

2. Method

2.1. Participants

Participants consisted of 270 college students at a public university
in the southeastern United States (M age = 19 years 9 months, 64%
female, 89% Caucasian). Recruitment was facilitated through the psy-
chology department research pool, with some effort to oversample
students with ADHD via wording of study advertisement and additional
distribution of information in offices associated with student disability
services. Two groups were identified for planned analyses, the first of
which can best be described as having prominent ADHD traits and was
differentiated using the “and rule” via endorsement of (a) a pre-existing
ADHD diagnosis and (b) elevated self-reports of ADHD symptoms in
childhood (i.e., above-threshold Wender Utah Rating Scale [WURS]
cutoff score [see Measures]). In an effort to exact a more conservative
identification of this ADHD-traits group, (a) data from 31 participants
who endorsed a prior ADHD diagnosis were excluded due to reports of
sub-clinical ADHD-related symptomatology (i.e., below established
WURS cutoff) and (b) 38 others were excluded from the non-ADHD
comparison (NC) group who had above-threshold scores on the WURS.

The sample included in the planned between-groups comparisons
was comprised of 40 participants with ADHD traits (hereafter referred
to as the ADHD-T group) and 163 NC peers (n = 203, 75% of initial
participants). Available data from a subsample showed the mean cur-
rent ADHD symptom score (Barkley, 2011) of the ADHD-T group
(n = 16; M= 46.9, SD = 12.1) to be at the 97th %ile for 18–39-year-
old norms, and substantially higher than that of individuals in the NC
group (n = 22; M= 28.6, SD = 5.9), t (20.18) = 5.59, p < 0.001.
Groups also differed on age, ADHD-T M= 20.1 (1.6) years versus NC
19.5 (1.2) years (range = 18–25), t (50.61) = 2.48, p = 0.01,1 but not
on number of semesters completed in higher education, ADHD-T
M= 2.69 (2.26) versus NC 1.93 (2.37), t (203) = 1.83, p = 0.07.
Groups were equivalent on ethnic minority representation, ADHD-T
5.0%, NC 10.4%, Χ2 (1, 203) = 1.12, p= 0.29, and biological sex,
ADHD-T 37.5%, NC 32.5% male, Χ2 (1, 203) = 0.36, p = 0.55. Even
given their evident academic success relative to others with the dis-
order, the average reported high school grade point average (GPA) of

1 All t-test results reported herein are two-tailed. Where Levene's Test for Equality of
Variances returned a significant (p < 0.05) result, the adjusted degrees of freedom, t,
and p value are reported.

W.H. Canu et al. Learning and Individual Differences 58 (2017) 56–63

57



https://isiarticles.com/article/120444

