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Abstract 

Background: Test anxiety has a detrimental effect on test performance but current interventions for test anxiety 
have limited efficacy. Therefore, examination of newer psychological models of test anxiety is now required. Two 
transdiagnostic psychological models of emotional disorders that can account for anxiety are the intolerance of 
uncertainty model (IUM) and the Self-Regulatory Executive Function (S-REF) model. Intolerance of uncertainty, the 
stable disposition to find uncertainty distressing, is central to the IUM, while beliefs about thinking, metacognition, are 
central to the S-REF model. We tested for the first time the role of both intolerance of uncertainty and metacognitive 
beliefs in test anxiety.

Methods: A cross-sectional design was used, with college students (n = 675) completing questionnaires assessing 
their test anxiety, intolerance of uncertainty, and metacognitive beliefs. Hierarchical linear regressions examined if 
intolerance of uncertainty and metacognitive beliefs were associated with test anxiety, after controlling for age and 
gender.

Results: Females reported significantly more test anxiety than males. Partial correlations, controlling for gender, 
found intolerance of uncertainty and metacognitive beliefs were significantly and positively correlated with test anxi-
ety. Hierarchical linear regressions found metacognitive beliefs explained an additional 13% of variance in test anxiety, 
after controlling for intolerance of uncertainty. When the order of entry was reversed, intolerance of uncertainty was 
only able to explain an additional 2% of variance, after controlling for metacognitive beliefs. In the final regression 
model, gender, intolerance of uncertainty and the metacognitive belief domains of ‘negative beliefs about the uncon-
trollability and danger of worry’ and ‘cognitive confidence’ were all significantly associated test anxiety, with ‘negative 
beliefs about the uncontrollability and danger of worry’ having the largest association.

Conclusions: Both intolerance of uncertainty and metacognitive beliefs are linked to test anxiety, but results suggest 
metacognitive beliefs have more explanatory utility, providing greater support for the S-REF model. Modification of 
intolerance of uncertainty and metacognitive beliefs could alleviate test anxiety and help students fulfil their aca-
demic potential.
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Introduction
Testing is ubiquitous in higher education and students’ 
prospects for progression and graduating are dependent 
upon test performance. Many factors impact test perfor-
mance [1]. Test anxiety is a key determinant of poorer 
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test and academic performance [2, 3]. Test anxiety is a 
situation-specific form of anxiety whereby individuals 
appraise performance-evaluative situations as threaten-
ing [4]. Approximately 25% of college students are highly 
test anxious [5–7], with females reporting more severe 
test anxiety severity than males [2]. Highly test anxious 
individuals react with excessive worry about the conse-
quences of failure, and somatic anxiety symptoms (e.g., 
muscle tension) in tests [4]. Worry, the cardinal feature of 
test anxiety [8], uses mental resources that would be bet-
ter used for maximising test performance [9]. Test anxi-
ety interferes directly with the taking of tests, and also 
influences students’ studying style, with test-anxious stu-
dents more likely adopt a surface-learning approach [10, 
11]. Given the negative effects of test anxiety on learning 
and test performance, understanding and treating test 
anxiety is essential so that students are able to fulfil their 
academic potential.

Many interventions for test anxiety have been evalu-
ated [4, 12]. Unfortunately, existing psychological and 
educational interventions for test anxious college stu-
dents have achieved only modest effects [12]. Most inter-
ventions are based upon behavioral approaches that use 
muscle relaxation techniques. Test anxiety might be 
more effectively treated by explicitly focusing on reduc-
ing worry, its key feature. Two contemporary transdiag-
nostic psychological models of emotional disorder that 
can account for worry and anxiety are the intolerance of 
uncertainty model (IUM) [13, 14] and the Self-Regulatory 
Executive Function (S-REF) model [15, 16]. Each model 
proposes different psychological mechanisms that result 
in anxiety.

The IUM consist of four components: intolerance of 
uncertainty, positive beliefs about worry, negative prob-
lem orientation, and cognitive avoidance [13, 14]. Intoler-
ance of uncertainty, which has been likened to a cognitive 
bias in which uncertainty and ambiguity are viewed as 
threatening, is proposed to directly lead to worry and 
anxiety [13]. Positive beliefs about worry refers to beliefs 
that worry is a helpful coping strategy, negative prob-
lem orientation refers to individuals doubt about their 
problem-solving abilities, and cognitive avoidance refers 
to strategies aimed at avoiding or suppressing unwanted 
thoughts or images. Intolerance of uncertainty is the con-
sidered key component that leads both directly to worry 
and indirectly via positive beliefs about worry, negative 
problem orientation, and cognitive avoidance [13, 14, 17]. 
Individuals with high intolerance of uncertainty engage 
in worry as a means of increasing their subjective sense 
of control when faced with ambiguous or uncertain situ-
ations [18, 19]. Intolerance of uncertainty is associated 
with both worry [18] and anxiety [20–22], and experi-
mental manipulations which increase intolerance of 

uncertainty results in corresponding increases in worry 
and anxiety [23, 24]. Meta-analyses have found intoler-
ance of uncertainty implicated in the development and 
maintenance of emotional disorders [25–27]. Cognitive-
behavioral therapy based upon the IUM is effective in 
reducing anxiety [28, 29]. The applicability of this model 
to test anxiety is obvious as students will be uncertain 
about the exact content of their examinations, the effec-
tiveness of their test preparation, and the effectiveness 
of their performance. Consistent with this observation, 
in the only study examining intolerance of uncertainty 
and test anxiety, intolerance of uncertainty was linked to 
higher levels of test anxiety among college students [30].

The S-REF model states that a form of maladaptive self-
regulation, termed the cognitive attentional syndrome 
(CAS), results in emotional disorder [15, 16]. The CAS 
has three components: (1) repetitive self-focused think-
ing in the form of worry, rumination, and overanalyz-
ing, (2) attentional focus on sources of threat, and (3) 
unhelpful ways of coping (e.g., trying to distract oneself 
from one’s anxiety). This style of self-regulation has the 
effect of maintaining an individual’s sense of threat and 
distress. In test anxiety, the CAS may manifest itself as 
worry about the consequences of failing, active monitor-
ing—of thoughts, emotions, and the environments—for 
signs of threat (e.g., ‘scanning’ their body for signs of 
anxiety or noticing failures in memory), and maladap-
tive coping efforts (e.g., test irrelevant thinking as means 
of distraction). The CAS primarily arises from meta-
cognitive beliefs. Many metacognitive beliefs and pro-
cesses have been implicated across anxiety disorders, 
with positive beliefs about usefulness of worry, negative 
beliefs about the uncontrollability and danger of worry, 
and beliefs about one’s memory, most commonly associ-
ated [31]. S-REF theory predicts ‘negative beliefs about 
the uncontrollability and danger of worry’ as being par-
ticularly important in emotional disorders because they 
elevate and perpetuate cycles of negative thinking [32]. 
Metacognitive beliefs are associated with test anxiety in 
college students, with ‘negative beliefs about the uncon-
trollability and danger of worry’ showing the largest asso-
ciations [33, 34].

In summary, both the IUM and S-REF model appear 
applicable to test anxiety. Both models propose that posi-
tive beliefs about worry led to the selection of worry as 
a means of coping. Everyone worries from time-to-time, 
and worry can enhance motivation [35]. Worry becomes 
problematic if an individual feels they are unable to stop 
worrying and when it begins interfering with their life 
and tasks [36]. A key point of divergence between the two 
models are the beliefs  posited that heighten and main-
tain worry and anxiety, namely, intolerance of uncer-
tainty and maladaptive metacognitive beliefs. Intolerance 
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of uncertainty and metacognitive beliefs are differentially 
associated with emotional disorder symptoms among 
college students [37]. Both intolerance of uncertainty 
and maladaptive metacognitive beliefs have been linked 
to test anxiety but no study has investigated them both 
together to examine if one or both sets of beliefs play an 
important role in test anxiety. Understanding the links 
intolerance of uncertainty and metacognitive beliefs have 
to test anxiety will help to develop a better psychological 
conceptualization of test anxiety; an important first step 
toward the development of an efficacious intervention. 
We derive our hypotheses from the S-REF model, which 
proposes that metacognitive beliefs are more important 
than beliefs in the cognitive domain (i.e., intolerance of 
uncertainty) in the genesis and maintenance of emotional 
disorder. Metacognitive beliefs have been shown to make 
a more substantive association to anxiety and depression 
symptomology than cognitive beliefs [38–40]. In par-
ticular, ‘negative beliefs about the uncontrollability and 
danger of worry’ are consistently and strongly associated 
with emotional disorder [31] and state and trait test anxi-
ety [33]. We therefore hypothesise that: (1) both intoler-
ance of uncertainty and metacognitive beliefs will each be 
significantly and uniquely associated with test anxiety, (2) 
the metacognitive belief domain of ‘negative beliefs about 
the uncontrollability and danger of worry’ will have larg-
est association with test anxiety, and (3) metacognitive 
beliefs will be able to explain greater variance in test anxi-
ety than intolerance of uncertainty.

Method
Participants and procedure
The study was granted ethical approval by the Univer-
sity’s Ethics Committee. A cross-sectional study design 
was used. A convenience sample of UK college students 
was recruited. The study was advertised by emails and an 
announcement on the university student intranet. Par-
ticipants completed online questionnaires on their test 
anxiety, intolerance of uncertainty, and metacognitive 
beliefs. Questionnaire order was randomized. Participa-
tion was entirely voluntary, and participants could quit 
the study at any time without giving a reason. Informed 
consent was obtained from all participants. Those who 
completed the study had the opportunity to enter a prize 
draw for Amazon vouchers.

Measures
Dependent variable: test anxiety
Test Anxiety Inventory [TAI; 41] The TAI has 20-items 
assessing a student’s typical reactions to examinations, 
i.e., trait test anxiety (e.g., “Thinking about my grade in 
a course interferes with my work on tests”). Items are 
scored from 1 (“Almost never”) to 4 (“Almost always”). 

Total scores can range from 20–80, with higher scores 
indicating greater test anxiety. The TAI has good inter-
nal consistency, convergent validity, and acceptable test–
retest reliability [41]. Internal consistency of the TAI in 
this study was excellent with a Cronbach’s alpha of 0.93.

Independent variables: intolerance of uncertainty 
and metacognitive beliefs
Intolerance of  Uncertainty Scale‑12 [IUS‑12; 42] The 
IUS-12 has 12 items that assess an individual’s intoler-
ance of uncertainty (e.g., “When I am uncertain, I can-
not function very well”). Items are scored from 1 (“Not at 
all characteristic of me”) to 5 (“Entirely characteristic of 
me”). Total scores range from 12 to 60, with higher scores 
indicating greater intolerance of uncertainty. The IUS-12 
has good internal consistency, convergent validity, and 
acceptable test–retest reliability [42, 43] and has support 
for its validity and use among UK college student samples 
[30]. Internal consistency of the IUS-12 in this study was 
excellent with a Cronbach’s alpha of 0.90.

Metacognitions Questionnaire‑30 [MCQ‑30; 44] The 
MCQ-30 has 30 items that assess metacognitive belief 
domains. It has five subscales: (1) ‘positive beliefs about 
worry’ (POS; e.g., “Worrying helps me to avoid problems 
in the future”); (2) ‘negative beliefs about uncontrollability 
and danger of worry’ (NEG; e.g., “I cannot ignore my wor-
rying thoughts”); (3) ‘cognitive confidence’ (CC; e.g., “I do 
not trust my memory”); (4) ‘need to control thoughts’ (NC; 
e.g., “It is bad to think certain thoughts”); and (5) ‘cogni-
tive self-consciousness’ (CSC; e.g., “I think a lot about my 
thoughts”). Items are scored from 1 (“Do not agree”) to 
4 (“Agree very much”). Subscale scores range from 6 to 
24, with higher scores indicating greater endorsement 
of metacognitive beliefs. The MCQ-30 has good internal 
consistency, convergent validity, and acceptable test–
retest reliability [44], and is valid in UK college student 
samples [33]. Internal consistency of the POS, NEG, CC, 
NC, and CSC subscales in this study were acceptable-to-
good with Cronbach’s alphas of 0.89, 0.89, 0.88, 0.73, and 
0.83 respectively.

Results
Six-hundred and seventy-five students completed the 
study from a total of 1,389 students who viewed the study 
website. The mean age of the sample was 21.03  years 
(SD = 3.11). The sample consisted of 482 (71.4%) females, 
188 males (27.9%), and 5 (0.7%) did not specify a gender. 
The ethnic composition of the sample consisted of 552 
(81.8%) who identified as White (British, Irish, or other), 
40 (5.9%) as Chinese or Asian, 33 (5.9%) as from the 
Indian subcontinent (Indian, Pakistani, other), 16 (2.4%) 
as Black (British, African, Caribbean, other), 26 (3.9%) as 
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having mixed ethnic heritage, 4 (0.6%), 2 (0.3%) of having 
another ethnic background, and 2 (0.3%) did not respond.

Before our main regression analyses were conducted, 
we explored the need to control for demographic vari-
ables. As females typically report greater test anxiety [3], 
worry, anxiety, and associated beliefs [45], independent 
t-tests examined for gender differences in independent 
(IUS-12, MCQ-30) and dependent (TAI) variables. Inter-
correlations between test anxiety (TAI), intolerance of 
uncertainty (IUS-12), and metacognitive beliefs (MCQ-
30 subscales) were examined using Pearson’s r. More 
mature students report greater test anxiety than younger 
college students [46] so we also examined correlations 
between age and study variables. Descriptive statistics 
and inter-correlations between trait test anxiety, intoler-
ance of uncertainty, and metacognitive belief scores are 
shown in Table  1. Independent t tests found significant 
differences in scores between genders, with females scor-
ing higher than males on test anxiety and ‘negative beliefs 
about uncontrollability and danger of worry’, but males 
scoring higher than females on ‘cognitive self-conscious-
ness’. There were significant positive Pearson’s r correla-
tions between all study variables, ranging from 0.12 to 
0.60. We also examined the correlations between par-
ticipant age and the study variables, finding age was only 
significantly correlated with ‘cognitive self-consciousness’ 
(r = 0.08, p = 0.034). Partial correlations found that all 
relationships between study variables remained signifi-
cantly positively correlated when controlling for gender.

Hierarchical multiple linear regression analyses 
tested the hypotheses that intolerance of uncertainty 
and metacognitive beliefs would each explain variance 
in test anxiety, but that metacognitive beliefs would 
explain additional variance over-and-above intoler-
ance of uncertainty. The entry method was used enter 
variables into the regression model, with demographics 

(age and gender) entered on Step 1, intolerance of 
uncertainty entered on Step 2, and metacognitive 
beliefs entered on Step 3. An additional regression 
analysis was then performed, in which Steps 2 and 3 
were reversed, to examine if intolerance of uncertainty 
explained additional variance in test anxiety severity 
over-and-above metacognitive beliefs. Robust estima-
tion, using bias corrected and accelerated bootstrap-
ping techniques, which adjust for bias and skewness 
in the bootstrap distribution, were used (based upon 
5,000 samples). Regression statistics are presented in 
Table 2. On Step 1, the demographic variable of age and 
gender explained 6% of variance in test anxiety severity. 
On Step 2, intolerance of uncertainty explained a fur-
ther 20% of variance. Finally, on Step 3, metacognitive 
beliefs added 13% of variance. When Steps 2 and 3 were 
reversed, metacognitive beliefs explained an additional 
32% of variance in test anxiety on Step 2, over age and 
gender, while intolerance of uncertainty then explained 
a further 2% of variance on Step 3. The final model 
accounted for 40% of variance in test anxiety severity 
(R2 = 0.40), with gender, intolerance of uncertainty, and 
the metacognitive belief domains of ‘negative beliefs 
about the uncontrollability and worry’ and ‘cognitive 
confidence’ all significantly and independently associ-
ated with test anxiety. Regression diagnostics revealed 
one multivariate outlier; this case was removed and the 
regression re-run, with no changes in the pattern of 
results found.

A test of equality of regression coefficients was used 
to examine our hypothesis that ‘negative beliefs about 
the uncontrollability and danger of worry’ would 
more greatly associated with test anxiety in the final 
model than the other belief domains. ‘Negative beliefs 
about uncontrollability and danger of worry’ was more 
greatly associated with test anxiety than intolerance of 

Table 1 Zero-order correlations (upper right quadrant) and first-order partial correlations controlling for gender (lower left quadrant), 
and descriptive statistics for study variables

** p < .01, *** p < .001

ns, non-significant; TAI, Test Anxiety Inventory; IUS-12, Intolerance of Uncertainty Scale-12; MCQ, Metacognitions Questionnaire-30; POS, positive beliefs about worry; 
NEG, negative beliefs about the uncontrollability and danger of worry; CC, cognitive confidence; NC, need to control thoughts; CSC, cognitive self-consciousness

Variable 1 2 3 4 5 6 7 Female (n = 482) Male (n = 188) Gender differences
M (SD) M (SD) t test statistics

1. TAI – .46*** .19*** .57*** .35*** .33*** .18*** 53.78 (14.71) 45.45 (13.50) t = 6.74, p < .001

2. IUS-12 .46*** – .33*** .60*** .36*** .57*** .35*** 33.05 (10.40) 31.54 (9.28) t = 1.74, p = .083

3. MCQ-POS .19*** .33*** – .28*** .16*** .32*** .31*** 12.03 (4.45) 11.81 (4.62) t = 0.56, p = .754

4. MCQ-NEG .56*** .60*** .28*** – .36*** .56*** .40*** 15.20 (5.12) 13.13 (5.05) t = 4.71, p < .001

5. MCQ-CC .36*** .36*** .16*** .36*** – .38*** .12** 11.99 (4.96) 11.69 (4.56) t = 0.73, p = .469

6. MCQ-NC .36*** .58*** .33*** .58*** .38*** – .44*** 11.98 (3.94) 12.49 (3.49) t = − 1.58, p = .116

7. MCQ-CSC .23*** .36*** .31*** .43*** .13** .44*** – 15.28 (4.15) 16.55 (4.24) t = − 3.54, p < .001
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uncertainty (F[1, 672] = 32.45, p = 0.001) and ‘cognitive 
confidence’ (F[1, 672] = 35.59, p = 0.001).

Discussion
This study aimed to conduct the first preliminary inves-
tigation of both the IUM and S-REF model as applied to 
test anxiety in college students. Specifically, the aim was 
to examine the relative associations of the beliefs con-
sidered central to each model, intolerance of uncertainty 
and metacognitive beliefs, to test anxiety. This helps iden-
tify if either, or both sets of beliefs are important to test 
anxiety, and will inform the future development of new 
and more efficacious interventions for test anxious stu-
dents than currently exist.

Both intolerance of uncertainty and metacognitive 
beliefs were significantly positively correlated with test 
anxiety, even when controlling for gender. In the regres-
sion analyses, gender, intolerance of uncertainty and the 
metacognitive belief domains of ‘negative beliefs about 
the uncontrollability and danger of worry’ and ‘cogni-
tive confidence’ were significantly associated with test 
anxiety. Difficulty tolerating the uncertainty of the tests 
and their consequences is a significant contributory fac-
tor to test anxiety and suggests that students need help 
in formulating and enacting effective coping strategies 
to deal with uncertainty. That distrust in one’s memory, 
or ‘cognitive confidence’ was also significantly associ-
ated with test anxiety is perhaps not surprising given 
that student’s often report ‘mind blanks’ in test situations 

[47]. Moreover, as anxiety interferes with cognitive per-
formance (including working memory) and test taking 
[3, 48–50], it may lead highly test anxious individuals 
to doubt their mental abilities, including their memory. 
However, the relationship between subjective confidence 
in one’s memory and actual memory performance is ten-
uous at best [51]. Interventions for test anxiety should 
therefore seek to address metacognitive memory judge-
ments. ‘Negative beliefs about uncontrollability and 
danger of worry’, which lock individuals into cycles of 
negative thinking, such as worrying about the conse-
quences of failing a test, had the largest associations with 
test anxiety. If individuals believe their worry is uncon-
trollable, they will not attempt to cease it and reorient 
towards being focused on the test and will therefore suf-
fer the consequent damage to their test performance. 
Therefore, modification of ‘negative beliefs about uncon-
trollability and danger of worry’ would be particularly 
important in alleviating test anxiety.

Though findings here provide support for intolerance 
of uncertainty, it appears that metacognitive beliefs play 
a greater role in test anxiety. Specifically, after control-
ling for intolerance of uncertainty, metacognitive beliefs 
explained an additional 13% of variance of test anxiety 
severity, but when the order was reversed, intolerance 
of uncertainty was only able to explain an additional 2% 
in variance after metacognitive beliefs were controlled. 
Although a significant amount of overall variance in test 
anxiety was explained (40%), it may be that other test 

Table 2 Statistics for each step of the regression, predicting test anxiety (n = 668)

BCa, Bias-corrected and accelerated; IUS-12, Intolerance of Uncertainty Scale-12; MCQ-30, Metacognitions Questionnaire-30; POS, positive beliefs about worry; NEG, 
negative beliefs about the uncontrollability and danger of worry; CC, cognitive confidence; NC, need to control thoughts; CSC, cognitive self-consciousness

Step Variable Model statistics Parameter estimates

ΔR2 ΔF p β b (95% CI BCa) p

1 .06 22.60  < .001

Age .00 − 0.01 (− 0.37, 0.34) .976

Gender − .25 − 8.33 (− 10.64, − 6.06)  < .001

2 .20 181.74  < .001

Age .02 0.09 (− 0.25, 0.41) .601

Gender − .22 − 7.36 (− 9.37, − 5.35)  < .001

IUS-12 .45 0.66 (0.56, 0.75)  < .001

3 .13 29.48  < .001

Age − .01 − 0.04 (− 0.35, 0.26) .823

Gender − .16 − 5.12 (− 6.98, − 3.18)  < .001

IUS-12 .18 0.27 (0.15, 0.38)  < .001

MCQ-30-POS .01 0.03 (− 0.20, 0.27) .773

MCQ-30-NEG .42 1.21 (0.95, 1.45)  < .001

MCQ-30-CC .15 0.46 (0.26, 0.67)  < .001

MCQ-30-NC − .05 − 0.19 (− 0.53, 0.15) .255

MCQ-30-CSC − .02 − 0.09 (− 0.35, 0.18) .526
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anxiety specific cognitive and metacognitive beliefs and 
processes that are not accounted for within the IUM and 
S-REF model need to be identified and included within 
a future model of test anxiety. For example, students 
can make judgements of learning (JOL)—metacognitive 
assessments of how well they have learned information—
that guides future learning [52]. JOL ratings may moder-
ate the degree of test anxiety experienced, such that those 
students who judge their learning of content to be low 
would experience greater test anxiety due to an aware-
ness that they may be ill prepared for the test.

This study has several limitations. First, although the 
sample size was adequate, there were a relatively high 
proportion of females (71%), which may bias findings 
given that females report greater test anxiety severity 
than males. Second, while we examined the core compo-
nents of both models (i.e., intolerance of uncertainty and 
metacognitive beliefs), future studies should assess the 
models in their entirety to determine how each applies 
to test anxiety. Third, current levels of anxiety and mood 
were not assessed, and this may also result in inflated 
estimates. Fourth, though a cross-sectional design is 
appropriate for elucidating unique associations of intol-
erance of uncertainty and metacognitive beliefs in typical 
test anxiety reactions (i.e., trait test anxiety), the reliance 
on self-report measures within a cross-sectional design 
may result in inflated estimates due to common-method 
variance. Prospective designs that examine if intolerance 
and metacognitive beliefs are predictors of test anxi-
ety severity in test situations (i.e., ‘state’ test anxiety) are 
now required, as are experimental studies that examine, 
for example, if the manipulation intolerance of uncer-
tainty and/or metacognitive beliefs results in correspond-
ing changes in test anxiety. Moreover, study designs that 
can capture within-subject process and change, as well 
as permitting between-group comparisons are needed. 
Finally, other factors have been linked to test anxiety, 
such as academic procrastination [53, 54], and it would 
be fruitful to control for these factors in future research 
to conduct strenuous tests of the IUM and S-REF model.

Overall, both IUM and S-REF model appear applica-
ble to test anxiety as both intolerance of uncertainty and 
metacognitive beliefs are associated with test anxiety. 
Worry has long been considered the key feature of test 
anxiety [8]. However, previous psychological theories of 
test anxiety do not account for the initiation and persis-
tence of worry [4]. This study provides the first tenta-
tive evidence that both intolerance of uncertainty and 
metacognitive beliefs are linked to test anxiety. Find-
ings therefore suggest that the strength of test anxious 
students’ intolerance of uncertainty and metacognitive 
beliefs will need to be reduced in interventions if they are 
to be successful. Such interventions may take the form of 

traditional psychological therapy in individual and group 
settings but can also include modifications to curricula 
that may impact upon maladaptive metacognitive beliefs 
and intolerance of uncertainty, such incorporating prac-
tice tests, to reduce uncertainty surrounding the type and 
difficulty of test questions, as well as enabling students 
to make better judgements of their thinking processes, 
learning, and memory. However, it is now important to 
examine the causal role of intolerance of uncertainty and 
metacognitive beliefs before interventions based on the 
IUM and S-REF model are developed.

Acknowledgements
Not applicable.

Authors’ contributions
CH and PF conceived this study. CH was responsible for data collection and 
analysis. All authors contributed to the drafting and revision of the manuscript.

Funding
The authors received no financial support for the research or authorship of 
this manuscript.

Availability of data and materials
Data is available upon request from the lead author (CH).

Declarations

Ethics approval and consent to participate
The University of Liverpool ethics committee approved this study (ethics refer-
ence: IPHS-1516-SMc-241). This study collected self-report data from human 
participants. All participants were presented with a detailed participant infor-
mation sheet. Participation was voluntary. Informed consent was obtained 
from all participants in this study. All methods were carried out in accordance 
with institutional guidelines and conforming to the ethical standards of the 
declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflicts of interest.

Author details
1 School of Medicine, Whelan Building, Brownlow Hill, University of Liverpool, 
Liverpool L69 3GB, UK. 2 Health Services Research, Faculty of Health and Life 
Sciences, University of Liverpool, Liverpool, UK. 3 Department of Biostatistics, 
Institute of Translational Medicine, University of Liverpool, Liverpool, UK. 
4 Medical Education and Healthcare, Bengaluru, India. 5 School of Psychological 
Sciences, Faculty of Health and Life Sciences, University of Liverpool, Liverpool, 
UK. 

Received: 9 April 2021   Accepted: 15 December 2021

References
 1. Richardson M, Abraham C, Bond R. Psychological correlates of university 

students’ academic performance: a systematic review and meta-analysis. 
Psychol Bull. 2012;138(2):353–87.

 2. Seipp B. Anxiety and academic performance: a meta-analysis of findings. 
Anxiety Res. 1991;4(1):27–41.

 3. von der Embse N, et al. Test anxiety effects, predictors, and correlates: A 
30-year meta-analytic review. J Affect Disord. 2018;227:483–93.



Page 7 of 7Huntley et al. BMC Psychology            (2022) 10:6  

 4. Zeidner M. Test anxiety: the state of the art. New York: Kluwer Academic 
Publishers; 1998.

 5. Naveh-Benjamin M, et al. Individual differences in students’ reten-
tion of knowledge and conceptual structures learned in University 
and High school courses: the case of test anxiety. Appl Cogn Psychol. 
1997;11(6):507–26.

 6. Neuderth S, Jabs B, Schmidtke A. Strategies for reducing test anxiety 
and optimizing exam preparation in German university students: a 
prevention-oriented pilot project of the University of Wurzburg. J Neural 
Transm. 2009;116(6):785–90.

 7. Tsegay L, et al. Prevalence and determinants of test anxiety among medi-
cal students in Addis Ababa Ethiopia. BMC Med Educ. 2019;19(1):423.

 8. Cassady JC, Johnson RE. Cognitive test anxiety and academic perfor-
mance. Contemp Educ Psychol. 2002;27(2):270–95.

 9. Eysenck MW, et al. Anxiety and cognitive performance: attentional con-
trol theory. Emotion. 2007;7(2):336–53.

 10. Spada MM, Moneta GB. A metacognitive-motivational model of surface 
approach to studying. Educ Psychol. 2012;32(1):45–62.

 11. Spada MM, Moneta GB. Metacognitive and motivational predictors of 
surface approach to studying and academic examination performance. 
Educ Psychol. 2014;34(4):512–23.

 12. Huntley CD, et al. The efficacy of interventions for test-anxious university 
students: a meta-analysis of randomized controlled trials. J Anxiety 
Disord. 2019;63:36–50.

 13. Dugas MJ, et al. Generalized anxiety disorder: a preliminary test of a 
conceptual model. Behav Res Ther. 1998;36(2):215–26.

 14. Hebert EA, Dugas MJ. Behavioral experiments for intolerance of uncer-
tainty: challenging the unknown in the treatment of generalized anxiety 
disorder. Cogn Behav Pract. 2019;26(2):421–36.

 15. Wells A, Matthews G. Attention and emotion: a clinical perspective. Hove: 
Erlbaum; 1994.

 16. Wells A, Matthews G. Anxiety and cognition. Curr Opin Psychiatry. 
1996;9(6):422–6.

 17. Bottesi G, et al. Revising the intolerance of uncertainty model of general-
ized anxiety disorder: evidence from UK and Italian undergraduate 
samples. Front Psychol. 2016. https:// doi. org/ 10. 3389/ fpsyg. 2016. 01723.

 18. Dugas MJ, Gosselin P, Ladouceur R. Intolerance of uncertainty and 
worry: investigating specificity in a nonclinical sample. Cogn Ther Res. 
2001;25(5):551–8.

 19. Freeston MH, et al. Why do people worry. Personal Individ Differ. 
1994;17(6):791–802.

 20. Boelen PA, Reijntjes A. Intolerance of uncertainty and social anxiety. J 
Anxiety Disord. 2009;23(1):130–5.

 21. Carleton RN, Collimore KC, Asmundson GJG. “It’s not just the judgements-
It’s that I don’t know”: intolerance of uncertainty as a predictor of social 
anxiety. J Anxiety Disord. 2010;24(2):189–95.

 22. Ladouceur R, et al. Specificity of generalized anxiety disorder symptoms 
and processes. Behav Ther. 1999;30(2):191–207.

 23. Ladouceur R, Gosselin P, Dugas MJ. Experimental manipulation of intoler-
ance of uncertainty: a study of a theoretical model of worry. Behav Res 
Ther. 2000;38(9):933–41.

 24. Mosca O, Lauriola M, Carleton RN. Intolerance of uncertainty: a temporary 
experimental induction procedure. PLoS ONE. 2016;11(6):e0155130.

 25. McEvoy PM, et al. The impact of methodological and measurement 
factors on transdiagnostic associations with intolerance of uncertainty: a 
meta-analysis. Clin Psychol Rev. 2019;73:101778.

 26. Rosser BA. Intolerance of uncertainty as a transdiagnostic mechanism of 
psychological difficulties: a systematic review of evidence pertaining to 
causality and temporal precedence. Cogn Ther Res. 2019;43(2):438–63.

 27. Shihata S, et al. Intolerance of uncertainty in emotional disorders: what 
uncertainties remain? J Anxiety Disord. 2016;41:115–24.

 28. Dugas MJ, et al. A randomized clinical trial of cognitive-behavioral 
therapy and applied relaxation for adults with generalized anxiety disor-
der. Behav Ther. 2010;41(1):46–58.

 29. Dugas MJ, et al. Group cognitive-behavioral therapy for generalized anxi-
ety disorder: treatment outcome and long-term follow-up. J Consult Clin 
Psychol. 2003;71(4):821–5.

 30. Huntley CD, et al. Uncertainty and test anxiety: psychometric properties 
of the Intolerance of Uncertainty Scale-12 (IUS-12) among university 
students. Int J Educ Res. 2020;104:101672.

 31. Sun X, Zhu C, So SHW. Dysfunctional metacognition across psycho-
pathologies: a meta-analytic review. Eur Psychiatry. 2017;45:139–53.

 32. Wells A. Metacognitive therapy for anxiety and depression. London: The 
Guildford Press; 2009.

 33. Huntley CD, et al. Assessing metacognitive beliefs in test anxiety: psy-
chometric properties of the metacognitions questionnaire, 30 (MCQ-30) 
among university students. Curr Psychol. 2020. https:// doi. org/ 10. 1007/ 
s12144- 020- 00662-y.

 34. Matthews G, Hillyard EJ, Campbell SE. Metacognition and maladap-
tive coping as components of test anxiety. Clin Psychol Psychother. 
1999;6(2):111–25.

 35. Borkovec TD, Ray WJ, Stöber J. Worry: a cognitive phenomenon intimately 
linked to affective, physiological, and interpersonal behavioral processes. 
Cogn Ther Res. 1998;22(6):561–76.

 36. Stöber J, Joormann J. Worry, procrastination, and perfectionism: differ-
entiating amount of worry, pathological worry, anxiety, and depression. 
Cogn Ther Res. 2001;25(1):49–60.

 37. Penney AM, Rachor GS, Deleurme KA. Differentiating the roles of intoler-
ance of uncertainty and negative beliefs about worry across emotional 
disorders. J Exp Psychopathol. 2020;11(4):1. https:// doi. org/ 10. 1177/ 
20438 08720 970072.

 38. Huntley CD, Fisher PL. Examining the role of positive and negative meta-
cognitive beliefs in depression. Scand J Psychol. 2016;57(5):446–52.

 39. Myers SG, Wells A. Obsessive-compulsive symptoms: the contribution of 
metacognitions and responsibility. J Anxiety Disord. 2005;19(7):806–17.

 40. Yilmaz AE, Gencoz T, Wells A. Unique contributions of metacognition and 
cognition to depressive symptoms. J Gen Psychol. 2015;142(1):23–33.

 41. Spielberger CD. Test Anxiey Inventory: a preliminary professional manual. 
1980, www. mindg arden. com: Mind Garden, Inc.

 42. Carleton RN, Norton PJ, Asmundson GJG. Fearing the unknown: a 
short version of the Intolerance of Uncertainty Scale. J Anxiety Disord. 
2007;21(1):105–17.

 43. Hale W, et al. Resolving uncertainty about the Intolerance of Uncertainty 
Scale-12: application of modern psychometric strategies. J Pers Assess. 
2016;98(2):200–8.

 44. Wells A, Cartwright-Hatton S. A short form of the metacognitions ques-
tionnaire: properties of the MCQ-30. Behav Res Ther. 2004;42(4):385–96.

 45. Robichaud M, Dugas MJ, Conway M. Gender differences in worry 
and associated cognitive-behavioral variables. J Anxiety Disord. 
2003;17(5):501–16.

 46. Whitbourne SK. Test anxiety in elderly and young adults. Int J Aging Hum 
Dev. 1976;7(3):201–10.

 47. Emery JR, Krumboltz JD. Standard versus individualized hierarchies in 
desensitization to reduce test anxiety. J Couns Psychol. 1967;14(3):204.

 48. Angelidis A, et al. I’m going to fail! Acute cognitive performance anxiety 
increases threat-interference and impairs WM performance. PLoS ONE. 
2019;14(2):e0210824.

 49. Maloney EA, Sattizahn JR, Beilock SL. Anxiety and cognition. Wiley Inter-
discip Rev Cogn Sci. 2014;5(4):403–11.

 50. Moran TP. Anxiety and working memory capacity: a meta-analysis and 
narrative review. Psychol Bull. 2016;142(8):831–64.

 51. Kurdi B, et al. Variations in the relationship between memory confidence 
and memory accuracy: the effects of spontaneous accessibility, list 
length, modality, and complexity. Psychol Conscious Theory Res Pract. 
2018;5(1):3–28.

 52. Metcalfe J. Metacognitive judgments and control of study. Curr Dir 
Psychol Sci. 2009;18(3):159–63.

 53. Porras MM, Ortega FH. Procrastination, test anxiety and academic perfor-
mance on university students. Interdisciplinaria. 2021;38(2):243–58.

 54. Wang YF. Academic procrastination and test anxiety: a cross-lagged panel 
analysis. J Psychol Couns Sch. 2021;31(1):122–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3389/fpsyg.2016.01723
https://doi.org/10.1007/s12144-020-00662-y
https://doi.org/10.1007/s12144-020-00662-y
https://doi.org/10.1177/2043808720970072
https://doi.org/10.1177/2043808720970072
http://www.mindgarden.com

	Testing times: the association of intolerance of uncertainty and metacognitive beliefs to test anxiety in college students
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Method
	Participants and procedure
	Measures
	Dependent variable: test anxiety
	Test Anxiety Inventory [TAI; 41] 

	Independent variables: intolerance of uncertainty and metacognitive beliefs
	Intolerance of Uncertainty Scale-12 [IUS-12; 42] 
	Metacognitions Questionnaire-30 [MCQ-30; 44] 



	Results
	Discussion
	Acknowledgements
	References


