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Background and Objectives: Standardized testing has become a common form of
student evaluation with high stakes, and limited research exists on understanding the
roles of students’ personality traits and social-evaluative threat on their academic
performance. This study examined the roles of avoidance temperament (i.e., fear and
behavioral inhibition) and evaluative threat (i.e., fear of failure and being viewed as
unintelligent) in standardized math test and course grades in college students. Design
and Methods: Undergraduate students (N = 184) from a large public university were
assessed on temperamental fear and behavioral inhibition. They were then given 15
minutes to complete a standardized math test. After the test, students provided data on
evaluative threat and their math performance (scores on standardized college entrance
exam and average grades in college math courses). Results: Results indicate that
avoidance temperament was linked to social-evaluative threat and low standardized
math test scores. Furthermore, evaluative threat mediated the influence of avoidance
temperament on both types of math performance. Conclusions: Results have
educational and clinical implications, particularly for students at risk for test anxiety
and underperformance. Interventions targeting emotion regulation and stress manage-
ment skills may help individuals reduce their math and test anxieties.
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social-evaluative threat; standardized testing; math anxiety

Introduction

Research on anxiety associated with standardized testing became prominent in the 1980s, and
there is resurgence in test anxiety research in the twenty-first century (Stöber & Pekrun, 2004;
Supovitz, 2009; William, 2010). The emphasis on Science, Technology, Engineering, and
Mathematics (STEM) education in the twenty-first century has focused attention on students’
proficiency in areas such as math and the use of standardized tests to document students’
proficiency and progress (Hyde, Lindberg, Linn, Ellis, & Williams, 2008). Given the
significance of test performances on students’ future education and career pathways, many
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students experience test anxiety. Test anxiety refers to the anxiety experienced in an
assessment context, such as in a standardized or a classroom exam (Putwain, 2008). Generally,
test anxiety has negative impact on test performance, and research indicates that students
high on test anxiety performed at a level equivalent to a full year behind, whereas students
low on test anxiety performed at a level equivalent to a full year ahead in school district
averages in math and reading (Hill & Sarason, 1966; Paris, Lowton, Turner, & Roth, 1991).

Although research has established that test anxiety predicts poor test performance
(Sarason, 1984), the underlying mechanisms of how test-takers’ characteristics influence
their test performance is not well understood. The purpose of this study was to examine
the roles of avoidance temperament and evaluative threat in two types of math
performance (standardized math test scores and math course grades) in college students.
Specifically, a mediation model was proposed and tested with evaluative threat as the
mediating mechanism by which avoidance temperament influences performances in the
standardized testing and class settings.

Fear and behavioral inhibition (avoidance temperament)

Temperament is a subdomain of personality, referring to stable individual differences or
traits in emotional, attentional, and behavioral inclinations toward acting and reacting
(Derryberry & Rothbart, 1997; Evans & Rothbart, 2007; Goldsmith et al., 1987). The
temperament dimension of fearfulness may have debilitating effects on test performance,
because individuals with such traits are prone to experiencing fear and distress. Fear is an
emotion elicited by perceived threat or impending danger (Plutchik, 1980; Ekman &
Friesen, 1971; see Russell, 1994) and serves the function of active avoidance of perceived
danger (McNaughton & Corr, 2004; Rothbart & Bates, 2006). Fearfulness is associated
with self-oriented or inward focus of attention and personal distress (Liew et al., 2011).
The behavioral inhibition system (BIS) is one of the systems in Gray’s temperament
model (1991), and BIS sensitivity predicts anxiety and distress to threat or impending
punishment (Heponiemi, Keltikangas-Jarvinen, Puttonen, & Ravaja, 2003).

Although measures of knowledge or intelligence are associated with test performance,
trait measures also predict a moderate percentage of the variance in academic or test
performance (Cacioppo, Petty, Feinstein, & Jarvis, 1996; Chamorro-Premuzic & Furnham,
2003; Komarraju, Karau, Schmeck, 2009; Poropat, 2009; Rindermann & Neubauer, 2001).
For example, Komarraju et al. (2009) found that personality traits of conscientiousness,
neuroticism, agreeableness, and openness predicted self-reported grade point averages above
and beyond measures of academic motivation in college students. Studies on academic
performance have examined variables similar to temperamental fear and behavioral inhibition
(De Raad & Schouwenburg, 1996; Hagopian & Ollendick, 1994; McNaughton & Corr,
2004; Thompson, Naccarato, Parker, & Moskowitz, 2001), but studies have not examined
evaluative threat as mediating the link between avoidance temperament and test performance.

Adult temperament constructs and the lexical Big Five model of personality map on
well to one another, with fear loading on the negative affect temperament factor which
corresponds to the neuroticism personality factor for the Big Five (Evans & Rothbart,
2007). Of particular relevance is a 3-year longitudinal study on university students that
found those who scored high on neuroticism performed worse on their exams every year
(Chamorro-Premuzic & Furnham, 2003). Research also indicates that behavioral
inhibition system (BIS) is highly related to neuroticism (Smits & Boeck, 2006), partly
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because both tap negative emotionality (Carver & White, 1994; Larsen & Ketelaar,
1991). Elliot and Thrash (2002) defined avoidance temperament as a general neurobio-
logical sensitivity to present or imagined negative stimuli that is accompanied by perceptual
vigilance, negative affect, and/or behavioral inhibition or withdrawal. Avoidance tempera-
ment consists of traits such as negative emotionality, neuroticism, and BIS (Elliot & Thrash,
2010). Consistent with such a conceptualization, we view temperamental fear and
behavioral inhibition (henceforth, termed avoidance temperament for brevity) as important
traits to focus on for testing situations. In the present study, we hypothesize that
temperamental fear and behavioral inhibition would be positively related to one another,
and both traits would be negatively related to indices of math performance.

Evaluative threat and performance

Threat appraisal refers to individual’s perception of danger or harm to the physical or
social self (Lazarus & Folkman, 1984) and must be evaluated based on both emotional
valence (e.g., feeling of threat) and goal relevance (e.g., importance or relevance to self).
Social-evaluative threat (henceforth, termed evaluative threat for brevity) is defined as the
perception or feeling of threat to the social self in conditions when an important or
relevant aspect of the self-identity is, or could be, negatively evaluated by others
(Dickerson, Gruenewald, & Kemeny, 2004). For college students, a relevant part of their
identity stems from being viewed as academically competent. Thus, fear of failure and
fear of being viewed as unintelligent are indices of social-evaluative threat (Dickerson &
Kemeny, 2004). In the present study, we hypothesize that evaluative threat would be
negatively related to indices of math performance because evaluative stress or anxiety
impairs learning and performance (Eysenck, Derakshan, Santos, & Calvo, 2007;
Hancock, 2001; Zeidner, 2007; Zeidner & Mathews, 2005).

Mediation model of test anxiety

Avoidance temperament may predispose individuals to perceive and react to an evaluative
situation as ego-threatening and taxing. In situations where one’s level of knowledge or
competence is being evaluated, evaluative threat often impairs cognitive control or executive
functions (Eysenck & Calvo, 1992; Eysenck et al., 2007). As described earlier, avoidance
temperament maps onto neuroticism and is highly related to negative emotionality (Carver &
White, 1994; Evans & Rothbart, 2007; Larsen & Ketelaar, 1991). Thus, avoidance
temperament would likely predispose individuals to view the testing situation as threatening
and elicit fear of failure (Steele, 1997; Watson & Clark, 1984). Further, we test evaluative
threat as a mediating mechanism by which avoidance temperament transmits influence on
two types of math performance (standardized math test score and math course grade)
because math performance involves task and situation specific evaluation of the self rather
than more trait-like constructs that are distal from performance (Barrick, Stewart, &
Piotrowski, 2002; Chen, Gully, Whiteman, & Kilcullen, 2000; Kanfer & Heggestad, 1997).

Present study

The main purpose of the present study was to examine the joint influences of trait
variables (avoidance temperament) and state variables (evaluative threat) on college
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students’ math performance (standardized test scores and course grades). We also test a
mediation model where the influences of avoidance temperament on scores of
standardized math test and college math course are mediated by evaluative threat (e.g.,
fear of failure). Specifically, we hypothesize that avoidance temperament predicts
evaluative threat in testing situations, which then predicts poor math performance in the
standardized testing and college math course settings.

Method
Participants

Undergraduate students (N = 184; M = 18.55 years, SD = .83) from a Tier-1 (research-
intensive) large public university located in Southwestern USA took part in the study for
partial course credit, with majority as females (71.2%). Majority of participants were first-
year students (n = 135; 73.4%). Ethnically, 144 students were White/Caucasian (78.3%),
24 were Hispanic (13%), 5 were Asian-American (2.7%), 5 were African-American
(2.7%), and 6 students were considered Other (3.3%).

Procedure and measures

Data collection protocols were approved by the university Institutional Review Board
(IRB). Participants were brought into a classroom in groups of approximately 20 and
asked to sit with one seat apart from others. After informed consent procedures,
participants completed trait measures that assessed temperamental fear and behavioral
inhibition (BIS). Participants were then informed that, as part of an effort to develop new
evaluation tests, they would be taking a standardized math test. Participants were given a
maximum of 15 minutes to complete the test, and were told that they could not turn the
test in early. The time limit of 15 minutes was selected so that participants had ample
(at least 2 minutes per test item) and exactly the same amount of time to complete the
test. After completing the test, participants reported on how they felt about the test.
Participants also provided information on their scores from their standardized college
entrance exam in math and the average grades they received from college math courses.

Avoidance temperament

The measure of temperamental fear consists of seven items (e.g., “I become easily
frightened”; subscale α = .60) from the Adult Temperament Questionnaire (ATQ) – Short
Form (Evans & Rothbart, 2007) that were rated on a 5-point scale. Avoidance was
assessed using 5 items (“I worry about making mistakes”) from the BIS scale (The BIS/
BAS Scales; Carver & White, 1994). The BIS scale consists of seven items, but two items
(“I have very few fears compared to my friends” and “Even if something bad is about to
happen to me, I rarely experience fear or nervousness”) were excluded due to low
reliability with other items for this sample (5-item BIS scale α = .78). Measures of
behavioral inhibition and temperamental fear were positively correlated, r(184) = .47, p =
.001, and scores were standardized and averaged to compute a composite for avoidance
temperament (α = .70 for 12 items).
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Evaluative threat

Participants reported on the degree to which they felt “threatened by the test” and that
they “will fail the test” on a 7-point scale (α = .72), and a score for evaluative threat was
computed by averaging responses on the two items.

Indices of math performance

The standardized math test consisted of seven items taken from past SAT Reasoning Test
exams given to high school students for college entrance (College Board, 2009). At the
top of the test, the same information that is provided on SAT exams was given (e.g., all
numbers are real numbers and basic formulae) and no items required the use of a
calculator. Participants were told they had 15 minutes to complete the test, and tests were
collected after 15 minutes. Participants also were asked to recall and report the percentile
score (below 25th percentile, 25th–49th percentile, 50th percentile, 51st–75th percentile,
and above 75th percentile) they received on the math portion of their standardized college
entrance exam (i.e., SAT and/or ACT). Participants’ seven-item math test score and their
self-reported percentile score were correlated, r(179) = .20, p = .006, and were
standardized and averaged to compute a composite for standardized math test score. In
addition, participants provided information on the average grade they received in their
college math courses (A = 4, B = 3, C = 2, D or lower = 1).

Results
Descriptive statistics

Based on guidelines described by West, Finch, and Curran (1995), all variables were
normally distributed with no significant skewness or kurtosis. Descriptive statistics and
the zero-order correlations of study variables are presented in Table 1. Consistent with
hypotheses, avoidance temperament and evaluative threat were positively correlated with
each other. In addition, avoidance temperament and evaluative threat were both
negatively correlated with standardized math test scores. However, only evaluative threat
(not avoidance temperament) was negatively correlated with college math course grades.
And standardized math test scores and college math course grades were unrelated to one
another.

Table 1. Zero-order correlations for all analysis variables.

Scale 1 2 3 4 5

1. Gender –
2. Avoidance temperament .31** –
3. Evaluative threat .16 .23** –
4. Standardized math test scores −.02 −.19* −.42** –
5. College math course grades .04 .02 −.47** .02 –

Mean 1.71 .00 2.61 .00 2.92
SD .45 .85 1.40 .78 .91

Note: For coding of gender, males = 1 and females = 2.
*p < .05, **p < .01.
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Structural equation model and tests of mediation

The hypothesized mediation model is presented in Figure 1. The three arrows (α, β, and γ)
indicate the mediation effect where avoidance temperament was hypothesized to predict
evaluative threat (path α), which in turn predicted low standardized math test score (path
β) and low college math course grade (path γ), respectively. Potential gender differences
were accounted for by including gender as a covariate predicting all the variables in the
hypothesized model. The model was analyzed by using Mplus version 6.11 (Muthén &
Muthén, 1998–2010) with full information maximum likelihood (FIML) estimation,
which allowed estimating the model with the full sample. The two mediation effects
(i.e., αβ and αγ) were examined by using the bootstrap method with the computation of
the 95% confidence intervals. The estimation of these bootstrap 95% confidence intervals
is available in Mplus.

The overall model chi-square test and the model fit indexes for the mediational
models were: v2ð3; N¼ 184Þ = 6.72 (p = .081), CFI = .94, RMSEA = .08, and SRMR = .04,
respectively, indicating that the hypothesized model adequately fit the data. Model results
with all standardized path coefficients are presented in Table 2. The coefficient of gender
on avoidance temperament was significant, indicating that females (M = .17, SD = .80)
reported significantly higher levels of avoidance temperament than males (M = −.41, SD
= .84). In addition, as shown in Figure 1, even after accounting for gender effects,
avoidance temperament predicted evaluative threat (ba ¼ .19, p = .023), which in turn,
predicted both low standardized math test scores (bb ¼ $.37, p = .001) and low college
math course grades (bc ¼ $.46, p =.001), respectively. Both the mediated effect estimates,
cab and bac, were statistically significant given that the corresponding bootstrap 95%
confidence intervals did not include zero (i.e., cab ¼ $.07, 95% CI = [−.163, −.008];
bac ¼ $.10, 95% CI = [−.217, −.019], respectively) so that evaluative threat mediated the
relations between avoidance temperament and both indices of math performance. Model
results indicate that even after controlling for the participants’ gender, participants who
reported higher level of avoidance temperament were more likely to report experiencing
evaluative threat to math tests. Furthermore, the experience of evaluative threat to math
tests then predicted low standardized math test scores and low college math course
grades.

z2

Standardized math test scores
Evaluative a

g

b

threat
Avoidance 

temperament

z1

College math course grades

z3

Figure 1. Hypothesized mediation model.
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Discussion

To our knowledge, this is the first study to demonstrate evaluative threat as a mediating
mechanism in the linkage between avoidance temperament and math performance.
Findings have implications for managing test or math anxiety and for preventing
underperformance.

Relations among avoidance temperament, evaluative threat, and performance

Consistent with the view that the constructs of trait and state anxiety are positively
associated with one another (Ashcraft, 2002; Pacheco-Unguetti, Acosta, Callejas, &
Lupiáñez, 2010; Watson & Clark, 1984), our measures of avoidance temperament and
evaluative threat were positively correlated with one another. Also consistent with
previous literature that suggests gender-specific risks for high fearfulness (Cote,
Tremblay, Nagin, Zoccolillo, & Vitaro, 2002), the females in our sample reported higher
levels of avoidance temperament than males. Yet, no gender differences were found in all
other measures. Our finding is consistent with those from Devine, Fawcett, Szucs, and
Dowker (2012) who found that females had higher levels of math and text anxiety, but no
gender differences were found on math performance. In past research, when gender
differences in math anxiety are found, they tend to be small (Ashcraft, 2002; Hyde et al.,
2008). In regards to relations among major variables, avoidance temperament and
evaluative threat were both associated with low standardized math test scores. But low
math course grades were associated with evaluative threat and not avoidance tempera-
ment. In addition, standardized math test scores were unrelated to college math course
grades. Thus, evaluative threat appears to hinder not only performance in testing

Table 2. Standardized parameter estimates for the study (N = 184).

Estimates (SE) Z value

Path coefficient
Gender-> Avoidance temperament .31 (.07) *** 4.43
Gender-> Evaluative threat .07 (.09) .78
Gender->Standardized math test
score

.02 (.07) .29

Gender->College math course grade .08 (.08) 1.00

Direct effect
α .19 (.09) * 2.11
β −.37 (.08) *** −4.63
γ −.46 (.11) *** −4.18
Indirect effect† (αβ) −.07 95% CI = [−0.16, −0.01], Reject H0

Indirect effect† (αγ) −.10 95% CI = [−0.22, −0.02], Reject H0

Model fit
Chi-square (df) 6.72 (3) p = .081
CFI .94
RMSEA .08
SRMR .04

CI = confidence interval. H0: The null hypothesis of the indirect effect which was set to be equal to zero.
*p < .05, ***p < .001. †Based on the unstandardized coefficients; the standard errors of αβ and αγ were not
estimated due to the use of the bootstrap methods.
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situations but also in courses. Because avoidance temperament is a more distal predictor
of math performance than state variables such as evaluative threat (Barrick et al., 2002;
Chen et al., 2000; Kanfer & Heggestad, 1997), the relation between avoidance
temperament and college math course grades would be weak. Importantly, course grades
are not always dependent only on exam scores, but some percentage of grades often
depends on nonexam evaluation indicators such as homework assignments.

Mediation model of test anxiety: trait and state anxiety on performance

Data confirmed that evaluative threat was one mediating mechanism by which avoidance
temperament influenced standardized math test scores and college math course grades.
Findings are consistent with the view that individuals with greater temperamental fear and
BIS sensitivity are predisposed to distress in evaluative situations (Heponiemi et al.,
2003; Lilley & Cobham, 2005) which would lead them to more readily experience
evaluative threat during testing. In turn, evaluative threat has a debilitating effect on test
scores and on course grades.

Heponiemi et al. (2003) proposed two mechanisms by which temperamental fear and
BIS sensitivity might increase individuals’ vulnerability to stress. First, temperamental
fear and BIS sensitivity may predispose individuals to maladaptive coping or noncoping
(Watson & Clark, 1984). Second, temperamental fear and BIS sensitivity may hinder
individuals’ attention and information processing (Derryberry & Reed, 1994). Therefore,
avoidance temperament may predispose individuals to experience evaluative threat via
affective and cognitive or attention mechanisms (Elliot & Thrash, 2010). According to
Carver and Sheier’s Model of Self-regulation (1981), continuous states of self-focused
attention trigger chronic comparisons of current behavior or performance with a criterion
or standard that often compromise performance. Furthermore, fearfulness (as a tempera-
mental trait) is linked to inward focus of attention and personal distress (Liew et al.,
2011). Thus, it is likely that low trait-anxious individuals are able focus their attention on
completing the math test rather than worrying about threat-related stimulus (Eysenck
et al., 2007). In contrast, high trait-anxious individuals are likely to employ a
hypervigilant cognitive mode and allocate attentional resources to threat-related stimulus
(also see Egloff & Hock, 2001). This is consistent with studies confirming that math
anxiety is associated with reduced working memory capacity (Ashcraft & Kirk, 2001;
Ashcraft & Krause, 2007; Miller & Bichsel, 2004; Ramirez, Gunderson, Levine, &
Beilock, 2013).

Limitations and future directions

The present study contributes to better understanding of the process by which avoidance
temperament and evaluative threat may influence performance. Importantly, research
findings need to be interpreted in light of study limitations. Although our mediation
model of test anxiety was derived from theory and supported by previous research, causal
conclusions cannot be confirmed from cross-sectional data. Also, we tested our model
using observed rather than latent variables. Use of latent variables can help account for
the measurement errors and reduce the risk of attenuation in the estimated effects (due to
measurement error) but increases the number of unknown parameters to be estimated.
Based on the commonly used 1:10 rule of thumb (i.e., a ratio of 1 parameter to 10
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observations; Bentler, 1995), the latent variable model would require a significantly larger
number of observations than what we had (N = 184) to obtain stable estimates. Hence, we
decided to use observed rather than latent variables for our analyses. Furthermore, our
sample was largely female and Caucasian. Thus, it is important to replicate our study
findings using latent variable models with larger and diverse samples in future studies.
Importantly, there is no evidence to suggest that study results will differ based on gender
and past research generally have found small or no gender differences in math anxiety
(Ashcraft, 2002). All data were collected using self-report methodology with the
exception of performance on the seven-item math test. For self-reported measures of
test scores, some participants may have inflated their scores due to social desirability bias
or may have inaccuracies in their recall of their scores from high school. Nonetheless,
systematic relations or patterns were found between self-reported measures. It is
important to note that our measure of evaluative threat was taken after the math test,
primarily due to methodological constraints. Without the use of physiological or
behavioral measures, it is difficult to assess test-takers’ evaluative threat during the test
without disrupting performance of the task at hand (i.e., test taking). Future studies could
overcome this methodological challenge by inclusion of behavioral or physiological
measures, including video-recording participants to observe and code for emotions and
behaviors that indicate anxiety and vigilance or attentional bias.

Implications and conclusions

Consistent with work conducted by Gray (1991), Larsen and Diener (1992), and
Heponiemi et al. (2003), our findings support the view that individuals with high fear and
high BIS (avoidance) sensitivity are prone to experience emotional distress in stressful or
high-stakes situations which would then impair their performance. Previous research
indicates that individual differences in abilities for self-regulation predict lower levels of
emotional or personal distress and internalizing problems (Baumeister, Gailliot, DeWall,
& Oaten, 2006; Eisenberg, Spinrad, & Eggum, 2011; Liew et al., 2011; Saklofske,
Austin, Mastoras, Beaton, & Osborne, 2012). Furthermore, interventions targeting self-
regulation (Domitrovich, Cortes, & Greenberg, 2007) as well as test and math anxiety
(Maloney & Beilock, 2012; Weems et al., 2010) have been found to be effective in
helping individuals manage or reduce their anxieties including test or math anxiety. By
offering support to students who suffer from test anxiety, their performance would be
optimized through empowering them with emotion regulation and stress management
skills.

References
Ashcraft, M. H. (2002). Math anxiety: Personal, educational, and cognitive consequences. Current

Directions in Psychological Science, 11, 181–185. doi:10.1111/1467-8721.00196
Ashcraft, M. H., & Kirk, E. P. (2001). The relationships among working memory, math anxiety, and

performance. Journal of Experimental Psychology: General, 130, 224–237. doi:10.1037/0096-
3445.130.2.224

Ashcraft, M. H., & Krause, J. A. (2007). Working memory, math performance, and math anxiety.
Psychonomic Bulletin & Review, 14, 243–248. doi:10.3758/BF03194059

Barrick, M. R., Stewart, G. L., & Piotrowski, M. (2002). Personality and job performance: Test of
the mediating effects of motivation among sales representatives. Journal of Applied Psychology,
87, 43–51. doi:10.1037/0021-9010.87.1.43

J. Liew et al.658



Baumeister, R. F., Gailliot, M., DeWall, C. N., & Oaten, M. (2006). Self-regulation and personality:
How interventions increase regulatory success, and how depletion moderates the effects of traits
on behavior. Journal of Personality, 74, 1773–1801. doi:10.1111/j.1467-6494.2006.00428.x

Bentler, P. M. (1995). EQS structural equations program manual. Encino, CA: Multivariate
Software.

Cacioppo, J., Petty, R., Feinstein, J., & Jarvis, B. (1996). Dispositional differences in cognitive
motivation: The life and times of individuals varying in need for cognition. Psychological
Bulletin, 119, 197–253. doi:10.1037/0033-2909.119.2.197

Carver, C. S., & Sheier, M. E. (1981). Attention and self-regulation: A control-theory approach to
human behavior. New York, NY: Springer-Verlag.

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, and affective
responses to impending reward and punishment: The BIS/BAS scales. Journal of Personality and
Social Psychology, 67, 319–333. doi:10.1037/0022-3514.67.2.319

Chamorro-Premuzic, T., & Furnham, A. (2003). Personality predicts academic performance:
Evidence from two longitudinal university samples. Journal of Research in Personality, 37, 319–
338. doi:10.1016/S0092-6566(02)00578-0

Chen, G., Gully, S. M., Whiteman, J., & Kilcullen, R. N. (2000). Examination of relationships
among trait-like individual differences, state-like individual differences, and learning perform-
ance. Journal of Applied Psychology, 85, 835–847. doi:10.1037/0021-9010.85.6.835

College Board. (2009). The official SAT study guide: Second edition. New York, NY: Author.
Cote, S., Tremblay, R. E., Nagin, D., Zoccolillo, M., & Vitaro, F. (2002). The development of

impulsivity, fearfulness, and helpfulness during childhood: Patterns of consistency and change in
the trajectories of boys and girls. Journal of Child Psychology and Psychiatry, 43, 609–618.
doi:10.1111/1469-7610.00050

De Raad, B., & Schouwenburg, H. C. (1996). Personality in learning and education: A review.
European Journal of Personality, 10, 303–336. doi:10.1002/(SICI)1099-0984(199612)10:5%
3C303::AID-PER262%3E3.0.CO;2-2

Derryberry, D., & Reed, M. A. (1994). Temperament and attention: orienting toward and away from
positive and negative signals. Journal of Personality and Social Psychology, 66, 1128–1139.
doi:10.1037/0022-3514.66.6.1128

Derryberry, D., & Rothbart, M. K. (1997). Reactive and effortful processes in the organization of
temperament. Development and Psychopathology, 9, 633–652. doi:10.1017/S0954579497001375

Devine, A., Fawcett, K., Szucs, D., & Dowker, A. (2012). Gender differences in mathematics
anxiety and the relation to mathematics performance while controlling for test anxiety.
Behavioral and Brain Fucntions, 8, 33. doi:10.1186/1744-9081-8-33

Dickerson, S. S., Gruenewald, T. L., & Kemeny, M. E. (2004). When the social self is threatened:
Shame, physiology, and health. Journal of Personality, 72(6), 1192–1216. doi:10.1111/j.1467-
6494.2004.00295.x

Dickerson, S. S., & Kemeny, M. E. (2004). Acute stressors and cortisol responses: A theoretical
integration and synthesis of laboratory research. Psychological Bulletin, 130, 355–391.
doi:10.1037/0033-2909.130.3.355

Domitrovich, C. E., Cortes, R. C., & Greenberg, M. T. (2007). Improving young children’s social
and emotional competence: A randomized trial of the preschool “PATHS” curriculum. The
Journal of Primary Prevention, 28, 67–91. doi:10.1007/s10935-007-0081-0

Egloff, B., & Hock, M. (2001). Interactive effects of state anxiety and trait anxiety on emotional
Stroop interference. Personality and Individual Differences, 31, 875–882. doi:10.1016/S0191-
8869(00)00188-4

Eisenberg, N., Spinrad, T. L., & Eggum, N. D. (2011). Emotion-related self-regulation and its
relation to children’s maladjustment. Annual Review of Clinical Psychology, 6, 495–525.
doi:10.1146/annurev.clinpsy.121208.131208

Ekman, P., & Friesen, W. V. (1971). Constants across cultures in the face and emotion. Journal of
Personality & Social Psychology, 17, 124–129. doi:10.1037/h0030377

Elliot, A. J., & Thrash, T. M. (2002). Approach-avoidance motivation in personality: Approach and
avoidance temperaments and goals. Journal of Personality and Social Psychology, 82, 804–818.
doi:10.1037/0022-3514.82.5.804

Elliot, A. J., & Thrash, T. M. (2010). Approach and avoidance temperament as basic dimensions of
personality. Journal of Personality, 78, 865–906. doi:10.1111/j.1467-6494.2010.00636.x

Anxiety, Stress, & Coping 659



Evans, D. E., & Rothbart, M. K. (2007). Developing a model for adult temperament. Journal of
Research in Personality, 41, 868–888. doi:10.1016/j.jrp.2006.11.002

Eysenck, M. W., & Calvo, M. G. (1992). Anxiety and performance: The processing efficiency
theory. Cognition & Emotion, 6, 409–443. doi:10.1080/02699939208409696

Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007). Anxiety and cognitive
performance: Attentional control theory. Emotion, 7, 336–353. doi:10.1037/1528-3542.7.2.336

Goldsmith, H. H., Buss, A. H., Plomin, R., Rothbart, M. K., Thomas, A., Chess, S., … McCall, R.
B. (1987). Roundtable: What is temperament? Four approaches. Child Development, 58, 505–
529. doi:10.2307/1130527

Gray, J. A. (1991). The neuropsychology of temperament. In J. Strelau & A. Angleitner (Eds.),
Explorations in temperament: International perspectives on theory and measurement. Perspec-
tives on individual differences (pp. 105–128). New York, NY: Plenum Press.

Hagopian, L. P., & Ollendick, T. H. (1994). Behavioral inhibition and test anxiety: An empirical
investigation of Gray’s theory. Personality and Individual Differences, 16, 597–604. doi:10.1016/
0191-8869(94)90187-2

Hancock, D. R. (2001). Effects of test anxiety and evaluative threat on students’ achievement and
motivation. Journal of Educational Research, 94, 284–290. doi:10.1080/00220670109598764

Heponiemi, T., Keltikangas-Jarvinen, L., Puttonen, S., & Ravaja, N. (2003). BIS/BAS sensitivity
and self-rated affects during experimentally induced stress. Personality and Individual
Differences, 34, 943–957. doi:10.1016/S0191-8869(02)00079-X

Hill, K. T., & Sarason, S. B. (1966). The relation of test anxiety and defensiveness to test and
school performance over the elementary-school years: A further longitudinal study. Monographs
of the Society for Research in Child Development, 31, 1–76. doi:10.2307/1165770

Hyde, J. S., Lindberg, S. M., Linn, M. C., Ellis, A. B., & Williams, C. C. (2008). Gender
similiarties characterize math performance. Science, 321, 494–495. doi:10.1126/science.1160364

Kanfer, R., & Heggestad, E. D. (1997). Motivational traits and skills: A person-centered approach
to work motivation. In L. L. Cummings & B. M. Shaw (Eds.), Research in organizational
behavior (Vol. 19, pp. 1–57). Greenwich, CT: Jai Press.

Komarraju, M., Karau, S. J., & Schmeck, R. R. (2009). Role of Big Five personality traits in
predicting college students’ academic motivation and achievement. Learning and Individual
Differences, 19, 47–52. doi:10.1016/j.lindif.2008.07.001

Larsen, R. J., & Diener, E. (1992). Promises and problems with the circumplex model of emotion.
In M. S. Clark (Ed.), Review of personality and social psychology: Emotion (Vol. 13, pp. 25–59).
Newbury Park, CA: Sage.

Larsen, R. J., & Ketelaar, T. (1991). Personality and susceptibility to positive and negative
emotional states. Journal of Personality and Social Psychology, 61, 132–140. doi:10.1037/0022-
3514.61.1.132

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal and coping. New York, NY: Springer.
Liew, J., Eisenberg, N., Spinrad, T. L., Eggum, N. D., Haugen, R., Kupfer, A., … Baham, M. E.

(2011). Physiological regulation and fearfulness as predictors of young children’s empathy-
related reactions. Social Development, 20, 111–134. doi:10.1111/j.1467-9507.2010.00575.x

Lilley, P., & Cobham, V. E. (2005). Interaction of anxiety sensitivity and induced physiological
state: Effect on behavior and interpretation of ambiguous scenarios. Australian Journal of
Psychology, 57, 77–86. doi:10.1080/00049530412331283390

Maloney, E. A., & Beilock, S. L. (2012). Math anxiety: Who has it, why it develops, and how to
guard against it. Trends in Cognitive Sciences, 16, 404–406. doi:10.1016/j.tics.2012.06.008

McNaughton, N., & Corr, P. J. (2004). A two-dimensional neuropsychology of defense: Fear/
anxiety and defensive distance. Neuroscience and Biobehavioral Reviews, 28, 285–305.
doi:10.1016/j.neubiorev.2004.03.005

Miller, H., & Bichsel, J. (2004). Anxiety, working memory, gender, and math performance.
Personality and Individual Differences, 37, 591–606. doi:10.1016/j.paid.2003.09.029

Muthén, L. K., & Muthén, B. O. (1998–2010).Mplus user’s guide (6th ed.). Los Angeles, CA: Author.
Pacheco-Unguetti, A. P., Acosta, A., Callejas, A., & Lupiáñez, J. (2010). Attention and anxiety:

Different attentional functioning under state and trait anxiety. Psychological Science, 21, 298–
304. doi:10.1177/0956797609359624

J. Liew et al.660



Paris, S. G., Lawton, T. A., Turner, J. C., & Roth, J. L. (1991). A developmental perspective on
standardized achievement testing. Educational Researcher, 20, 12–20. doi:10.3102/0013189X
020005012

Plutchik, R. (1980). A general psychoevolutionary theory of emotion. In R. Plutchik & H.
Kellerman (Eds.), Emotion: Theory, research, and experience: Theories of emotion (Vol. 1.,
pp. 3–33). New York, NY: Academic.

Poropat, A. E. (2009). A meta-analysis of the five-factor model of personality and academic
performance. Psychological Bulletin, 135, 322–338. doi:10.1037/a0014996

Putwain, D. W. (2008). Deconstructing test anxiety. Emotional and Behavioural Difficulties, 13,
141–155. doi:10.1080/13632750802027713

Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2013). Math anxiety, working
memory, and math achievement in early elementary school. Journal of Cognition and
Development, 14, 187–202. doi:10.1080/15248372.2012.664593

Rindermann, H., & Neubauer, A. (2001). The influence of personality on three aspects of cognitive
performance: Processing speed, intelligence and school performance. Personality and Individual
Differences, 30, 829–842. doi:10.1016/S0191-8869(00)00076-3

Rothbart, M. K., & Bates, J. E. (2006). Temperament. In W. Damon & R. M. Lerner (Series Eds.) &
N. Eisenberg (Vol. Ed.), Handbook of child psychology: Social, emotional, and personality
development (Vol. no. 3, 6th ed., pp. 99–166). New York, NY: Wiley.

Russell, J. A. (1994). Is there universal recognition of emotion from facial expression? A review of
the cross-cultural studies. Psychological Bulletin, 115, 102–141. doi:10.1037/0033-2909.115.1.102

Saklofske, D. H., Austin, E. J., Mastoras, S. M., Beaton, L., & Osborne, S. E. (2012). Relationships
of personality, affect, emotional intelligence and coping with student stress and academic
success: Different patterns of association for stress and success. Learning and Individual
Differences, 22, 251–257. doi:10.1016/j.lindif.2011.02.010

Sarason, I. G. (1984). Stress, anxiety, and cognitive interference: Reactions to Tests. Journal of
Personality and Social Psychology, 46, 929–938. doi:10.1037/0022-3514.46.4.929

Smits, D. J. M., & Boeck, P. D. (2006). From BIS/BAS to the Big Five. European Journal of
Personality, 20, 255–270. doi:10.1002/per.583

Steele, C. M. (1997). A threat in the air: How stereotypes shape intellectual identity and
performance. American Psychologist, 52, 613–629. doi:10.1037/0003-066X.52.6.613

Stöber, J., & Pekrun, R. (2004). Advances in test anxiety research (Editorial). Anxiety, Stress, &
Coping, 17, 205–211. doi:10.1080/1061580412331303225

Supovitz, J. (2009). Can high stakes testing leverage educational improvement? Prospects from the
last decade of testing and accountability reform. Journal of Educational Change, 10, 211–227.
doi:10.1007/s10833-009-9105-2

Thompson, M. M., Naccarato, M. E., Parker, K. C. H., & Moskowitz, G. (2001). The personal need
for structure (PNS) and personal fear of invalidity (PFI) scales: Historical perspectives, present
applications and future directions. In G. Moskowitz (Ed.), Cognitive social psychology: The
Princeton symposium on the legacy and future of social cognition (pp. 19–39). Mahwah, NJ:
Erlbaum.

Watson, D., & Clark, L. A. (1984). Negative affectivity: The disposition to experience aversive
emotional states. Psychological Bulletin, 3, 465–490. doi:10.1037/0033-2909.96.3.465

Weems, C. F., Scott, B. G., Taylor, L. K., Cannon, M. F., Romano, D. M., Perry, A. M., & Triplett,
V. (2010). Test anxiety prevention and intervention programs in schools: Program development
and rationale. School Mental Health, 2, 62–71. doi:10.1007/s12310-010-9032-7

West, S. G., Finch, J. F., & Curran, P. J. (1995). Structural equation models with non-normal
variables: Problems and remedies. In R. Hoyle (Ed.), Structural equation modeling: Concepts,
issues and applications (pp. 56–75). Newbury Park, CA: Sage.

William, D. (2010). Standardized testing and school accountability. Educational Psychologist, 45,
107–122. doi:10.1080/00461521003703060

Zeidner, M. (2007). Test anxiety in educational contexts: Concepts, findings, and future directions.
In P. A. Schutz & R. Pekrun (Eds.), Emotion in education (pp. 13–36). Amsterdam: Elsevier.

Zeidner, M., & Mathews, G. (2005). Evaluation anxiety. In A. J. Elliot & C. S. Dweck (Eds.),
Handbook of competence and motivation (pp. 141–163). London: Guildford Press.

Anxiety, Stress, & Coping 661



Copyright of Anxiety, Stress & Coping is the property of Routledge and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.


