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Abstract 

 

Test anxiety has proliferated in the era of test-based accountability, however there are limited 

tools that allow for consistent identification of students at risk. The present study reports on the 

psychometric evidence and continued development of the Multidimensional Test Anxiety Scale 

(MTAS). Evidence is presented to support both the interpretation and use of the MTAS.  The 

present sample included over 900 high school aged students across England and Wales that 

completed a measure of test anxiety and clinical anxiety. Results from confirmatory factor 

analyses, measurement invariance, and internal consistency support the interpretation of the 

MTAS. In addition, receiver operator characteristic curve analyses were used to identify initial 

cut scores to support decision making in applied settings. Results for practice and future research 

are presented.  
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Impact and Implications 

 

As schools continue to adopt prevention oriented mental health systems of care, the use of 

evidence-based assessments tools to inform intervention is paramount. This is particularly true 

for oft missed problem areas within the internalizing domain such as test anxiety. Results from 

the present investigation were promising in building necessary evidence for the MTAS to be 

used within school settings. Further research will continue to inform development efforts and 

intervention selection.  
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Introduction 

 Addressing the internalizing concerns of students has long been a gap in school-based 

mental health supports (Splett et al., 2019). As schools have become a primary provider for 

mental health supports (Bruhn et al., 2014), many existing services have focused on externalizing 

behavior problems that are most disruptive to the classroom environment rather than less 

noticeable concerns including withdrawal and anxiety (McIntosh et al., 2014). This is 

particularly problematic, as anxiety is one of the most prevalent mental health problems in 

children with rates upwards of 40% (Cartwright-Hatton et al., 2006). If left unaddressed, 

internalizing problems can become more severe with substantial negative influences on long 

term social and academic outcomes (Suldo et al., 2014). Over 60 years of meta-analytic review 

has indicated consistent negative relations between a specific type of internalizing concern, test 

anxiety, and a range of outcomes including academic performance (Hembree, 1988; von der 

Embse et al., 2018).     

 In the era of performance-based educational accountability policies, schools are 

particularly keen to identify areas that may contribute to academic underperformance on high-

stakes examinations (von der Embse & Putwain, 2015). Within school settings, there has been an 

increased focus on “academic anxieties” (Cassady, 2010) which is a class of anxieties that is both 

context and content specific. Academic anxieties include a student’s anxious response to a type 

of classroom instruction (i.e., negative motivational instructional tactics or fear appeals; Putwain 

et al., 2021; Putwain & Best, 2011) or academic content domain (e.g., math anxiety; Hembree, 

1990). Test anxiety (TA)  an academic anxiety that is characterized by an individual’s ongoing 

emotional, cognitive, and physiological responses to the perceived consequences of an evaluative 

situation (Spielberger & Vagg, 1995). Thus, how a test and the resulting scores are described to 
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students may in turn influence the severity of an anxious response (Putwain & Symes, 2014; von 

der Embse et al., 2015). These differences are noted in higher levels of test anxiety reported on 

high-stakes, statewide exams versus typical classroom tests (Segool at al., 2013). However, 

many schools do not engage in systematic screening for test anxious responses before upcoming 

exams, and often utilize test anxiety measures in a diagnostic manner and only after a student 

may be referred for academic underperformance. Without brief and efficient measures, many 

students may not receive needed universal or targeted intervention supports within an integrated 

school mental health system (von der Embse et al., 2013).  

Approximately 10-20% of students may exhibit significantly high levels of test anxiety 

(Putwain & Daly, 2014; Thomas et al., 2018). Moreover, students with higher levels of test 

anxiety consistently indicate lower levels of test performance across exam types and conditions 

(von der Embse et al., 2019). However, the true prevalence may be unknown as there is a lack of 

tools with adequate psychometric evidence necessary for widespread use. Modern measurement 

development should provide evidence to support both a tool’s interpretation and use (Kane, 

2013) with the ultimate goal of improving outcomes and thus supporting the consequential 

validity of the assessment method (Messick, 1995). However, many existing test anxiety 

assessment tools are limited in a number of important ways. Specifically, they are not reflective 

of contemporary theoretical understanding of test anxiety, lack data to support equivalence of 

measurement across demographic groups, and were developed for research purposes (i.e., 

supporting interpretation) without evidence to support use in applied decision making.    

Theoretical advancements are necessary to drive modern assessment development. That 

is, tools should reflect improvements in understanding phenomena over time (Rajagopalan & 

Gordon, 2016). Early theories of test anxiety were largely unidimensional (Mandler & Sarason, 
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1952) and later included cognitive and affective components (Liebert & Morris, 1967). 

Subsequent advancements introduced cognitive interference (Friedman & Bendas-Jacob, 1997), 

motivational (Pekrun at al.,, 2004), and social components (Lowe et al., 2008). Following the 

widespread adoption of test-based accountability policies, new theoretical developments have 

included the appraisal of an evaluation as a threat such as the perceived use of test performance 

to inform important life outcomes (e.g., admission to University; Segool et al., 2014; Ziedner & 

Matthews, 2005). Cassady (2010) expanded upon the contextual importance of test anxiety 

measurement by differentiating anxious responses before, during, and after the exam. 

Unfortunately, the development of test anxiety measures has not advanced in concert with more 

recent progressions in theory. For example, the most widely used assessment (Test Anxiety 

Inventory, Spielberger, 1980), is now more than 40 years old. Other tools do not consider student 

perceptions of test use (e.g., Children’s Test Anxiety Scale; Wren & Benson, 2004) despite the 

clear difference in the manifestation of anxiety depending on the instructional context or how a 

test is used (Segool et al., 2013).  

 Although important, reflecting contemporary theory is not sufficient to support 

interpretation and use of an assessment. Increasing attention has been paid to the importance of 

test scores that reflect the same construct and meaning for all test takers within the intended 

population (AERA, APA, NCME, 2014). Moreover, the success of evidence-based interventions 

in a school setting is dependent on data allowing for valid inferences (Kratochwill & Stoiber, 

2002). Evaluating measurement invariance (or equivalence) thus is necessary to support use 

within diverse populations, including with specific demographic characteristics (e.g., gender, 

socio-economic status; Pendergast et al., 2017). This is particularly important given the base rate 

differences within test anxiety as reported in meta-analytic work (see Hembree, 1988, von der 
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Embse et al., 2018). Although several TA tools have provided preliminary evidence for similar 

factor structures in different populations (e.g., US and Singapore, Test Anxiety Scale for 

Elementary Students; Lowe et al., 2011), there is a dearth of psychometric evidence that has 

evaluated the multiple types of invariance (e.g., Pendergast et al., 2017) to support use within 

various populations. Other limitations from existing tools include reporting of internal 

consistency without consideration of the hierarchical (or nested) structure of the data (see Gignac 

& Watkins, 2013). These data would be necessary to provide evidence for the interpretation of 

subscales as unique (variance) and apart from the total scale.  

 Lastly, there is a critical need for empirical research to inform the consequential validity 

of assessments (Messick, 1995). This is particularly true for TA measures. For example, the 

Friedben Test Anxiety Scale (FTAS; Friedman & Bendas-Jacob, 1997) and a screening version 

of the FTAS (von der Embse et al., 2013) provide preliminary evidence for interpretation (via 

factor analyses) yet no evidence (i.e., cut scores) to support use within decision-making. The 

Cognitive Test Anxiety Scale (CTAS; Cassady & Johnson, 2002) is a notable exception with the 

provision of cut-scores developed via latent class analyses (Thomas et al., 2018). However, 

additional research is necessary to determine how these tools inform treatment outcomes with 

school-aged populations. Consistent with the interpretation and use argument posited by Kane 

(2013), psychometric research should 1) corroborate factor structures in new populations and in 

consideration of discriminant  and convergent  variables, 2) evaluate score performance and 

interpretation across diverse populations, and 3) provide evidence to support decisional 

inferences.  

 In recognition of the limitations of existing measures, the Multidimensional Test Anxiety 

Scale (MTAS; Authors, 2020) was developed over the course of three years and inclusive of 
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nearly 9,000 students. The MTAS was developed to reflect contemporary theory and the context 

of TA with considerations of perceived test importance. Through a rigorous content development 

process, the MTAS sought to reconcile construct confusion across TA measures where the same 

term was being used to describe different constructs, and different terms were used to reflect the 

same constructs (Kelley, 1927). In addition, a specific goal of the MTAS development was to 

produce a brief and efficient tool that could be used for a variety of purposes (including 

screening) and inform school decision-making. Preliminary evidence across two studies has 

supported factor structure, internal consistency, and test-retest reliability in multiple samples, in 

addition to discriminant and convergent validity (Authors, 2020). The next phase in development 

is to support the inferences drawn from MTAS scores, including the evaluation of measurement 

invariance and creation of cut scores to inform decision-making.     

Current Study 

 To realize the potential of a preventative and integrated school mental health system, 

evidence-based decision-making tools are necessary. This is particularly true for measures of 

internalizing problems, including TA, that are not developed and validated with the same 

frequency as measures of externalizing concerns. The primary aims of the current investigation 

are threefold including 1) an evaluation of factor structure and reliability after adaption of two 

items, and in relation to negative (clinical anxiety symptoms) outcomes, 2) the measurement 

invariance across demographic groups, and 3) the generation of initial cut scores to inform how 

the scale may be used in applied settings.   

Method 

Participants and Procedure 



RUNNING HEAD: MEASUREMENT OF TEST ANXIETY  10 

 

The sample consisted of 918 participants (male = 217, female = 694, chose not to 

disclose = 7) with a mean age of 15.76 years (SD = 1.13) drawn from eight secondary schools 

located in England and Wales. Two of the schools were single gender girls’ schools (accounting 

for sample skew towards females) and the remainder were coeducational. Students were in either 

the final two years of compulsory secondary education (Year 10, n = 100; Year 11, n = 481) or 

the two years of post-compulsory upper secondary education (Year 12, n = 158; Year 13, n = 

179). Participants reported their ethnic background as British Asian (n = 29), British Black (n = 

48), British White (n = 802), dual heritage (n = 21), and other (n = 18). One hundred and forty 

participants (15.3%) were eligible for free school meals, a proxy for low income. 

Data were collected in schools during a period of the school timetable used for 

administrative purposes, so as not to interfere with routinely scheduled lessons, and took 

approximately ten minutes to complete. Permission to undertake the study was provided by an 

institutional research ethics committee and written institutional consent was provided by the 

Head or Principal of each school. Data were collected electronically using an online survey tool 

that prompted participants if they had missed an answer; accordingly, there were no missing 

data. Individual participants were provided with an information sheet explaining that individual 

consent was implied by completing the online questionnaire. Withdrawal of participation during 

data collection was achieved by closing the web browser. In order to offer retrospective 

withdrawal, participants were asked to provide a memorable word on the survey that could be 

passed to the research team via the school liaison to delete responses.  

Measures 

Test Anxiety 
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Test anxiety was measured using the 16-item Multidimensional Test Anxiety Scale 

(MTAS; Authors, 2020). This instrument consists of two cognitive subscales, namely worry 

(e.g., ‘Before a test/ exam, I am worried I will fail’) and cognitive interference (e.g., ‘During 

tests/exams, I forget things that I have learnt’), and two affective-physiological items, namely 

tension (e.g., Even when I have prepared for a test/ exam I feel nervous about it’) and 

physiological indicators (e.g., ‘My heart races when I take a test/exam’). Each subscale 

comprises four items. Participants responded to items on a five-point scale (1 = ‘strongly 

disagree, 3 = ‘neither’, 5 = ‘strongly agree’); a higher score represents greater TA. MTAS scores 

can be represented as a single total TA score or as four subscale scores, depending on substantive 

research questions. MTAS scores have shown strong internal consistency (ωs = .85 - .91), 

factorial validity (items loading on target factors λs = .46 to .92), and predictive validity where 

higher TA is related to elevated mental health risk (rs = .13 to .46), and lower examination 

performance (rs = .01 to .41), and wellbeing (rs = -.03 to -.33) (Authors, 2020).  

In the present study, we replaced two MTAS items to reduce the need for correlated 

residual variances as identified in the original study. Two of the original MTAS physiological 

indicators items (items 4 and 16), and two the original MTAS worry items (items 5 and 13) had 

overlapping wording necessitating correlated residual variances. One worry, and one 

physiological indicators, item were replaced with alternatives that did not show any wording 

overlap from the larger item pool used by Authors et al. (2020) in an exploratory factor analysis 

(EFA). Item 16, ‘My hand shakes while I am taking a test/exam’, was replaced with ‘During a 

test/ exam, my muscles are tight’. Item 5, ‘I am afraid of writing the wrong answer during a 

test/exam’, was replaced with ‘During tests/ exams, I worry about the consequences of failing’). 

We also modified the temporal referent of worry item 13 from ‘After a test/ exam…’ to ‘During 
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tests/ exams…’ so that two of the four worry items denoted worry during a test or an exam (of 

the remaining two items, one referred to worry before, and the other worry after, a test/ exam). 

All MTAS items used in the present study are reproduced in the Appendix.  

Clinical Anxiety 

Clinical anxiety was measured using the six-item Generalized Anxiety (e.g., ‘I worry that 

something bad will happen to me’) and the nine-item Panic (‘I suddenly become dizzy or faint 

when there is no reason for this’) subscales from the Revised Children’s Anxiety and Depression 

Scale (RCADS: Chorpita et al., 2005). Participants responded in a 4-point scale (0 = ‘Never’, 1 = 

‘Sometimes’, 2 = ‘Often’, and 3 = ‘Always’) meaning a higher score indicates greater anxiety. 

The RCADS is a widely used instrument (Piqueras et al., 2017) and subscales have shown 

excellent psychometric properties including factorial (items loading on target factors λs = .69 to 

.89 for Generalized Anxiety, and λs = .52 to .86 for Panic), and convergent (rs = .52 to .74 for 

Generalized Anxiety, and .69 to .78 for Panic, with the anxiety subscale of the Depression, 

Anxiety and Stress Scale Short Version), validity, and internal consistency (αs = .84 to .88 for 

GAD and .74 to .86 for Panic) (Donnelly et al., 2019). 

Analytic Strategy 

 The analytic strategy followed three stages. First, was to check the descriptive and 

psychometric properties of constructs using confirmatory factor analyses (CFAs) to check for 

model fit and generate latent bivariate correlations, reliability analyses (using McDonald’s ω 

where ω < .7  is considered acceptable; Dunn et al., 2014). In addition, to examine the 

contribution of first and second-order factors to true score variance, omega-hierarchical and its 

subscales were computed as well as related H indexes (Reise et al., 2013). This was particularly 

germane to the MTAS where we had modified two items to reduce the reliance on correlated 
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residual variance. Second, was to check the invariance of the MTAS for gender and free school 

meals, as a proxy for low income, in a series of multi-group CFAs. The model fit of CFAs was 

guided by using the following indices: Root Mean Square Error of Approximation (RMSEA), 

Standardized Root Means Square Residual (SRMR), Comparative Fit Index (CFI), and the 

Tucker-Lewis index (TLI). A RMSEA ≤ .08, SRMR ≤ .06, and CFI/ TLI indices ≥ .95, has been 

interpreted as showing a good fit to the data (Hu & Bentler, 1999). Some analysts have 

cautioned, however, that such values may be overly stringent for complex naturalistic data 

(Heene, et al., 2011) and  CFI/ TLI indices ≥ .90 are indicative of an ‘approximate’ fit 

(McDonald & Marsh, 1990).  Changes in model fit criteria for the invariance testing adhered to 

recommended best practices (see Pendergast et al., 2017). Third, was to establish cut-scores for 

MTAS for generalized anxiety and panic using Receiver-Operator-Characteristic (ROC) curve 

analysis.  

Results 

Descriptive Statistics and Bivariate Correlations 

 Descriptive statistics as well as estimates of internal consistency are reported in Table 1. 

Although individual variables were normally distributed (skewness and kurotsis within ±1) 

multivariate normality could not be assumed (Mardia’s multivariate skewness b = 77.08, p 

<.001, and kurtosis b = 1151.28, p <.0011). All scales demonstrated excellent internal 

consistency across McDonald’s omega (McDonald’s ωs ≥ .83) as well as coefficient H indices 

(Reise et al., 2013). The proportion of variance attributable to schools, the intraclass correlation 

coefficient, or ICC1 statistic (ρI), was negligible. CFAs for constructs are reported in Table 2. 

Test anxiety was specified as a higher-order model comprising of lower lower-order factors 

(worry, cognitive interference, tension, and physiological indicators) and one higher-order factor 
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(test anxiety). Generalized anxiety, and panic, were specified as univariate scales. To account for 

the deviation in multivariate normality all models were estimated using maximum likelihood 

with robust standard error (MLR) in Mplus v. 8.3 (Muthén & Muthén, 2017). For the two 

RCADS subscales, a residual correlation was added to a pair of Generalized Anxiety items with 

similar wording referring to ‘bad things’ (items 2 and 5) and residual correlations were added to 

pairs of Panic items with similar wording for ‘feeling scared’ (items 5 and 9) and ‘heart beating 

fast’ (items 2 and 8). Model fit indices are reported in Table 2. All models showed a good fit to 

the data (with the caveat that although for panic RMSEA = 085, the other model fit indices 

suggested a good fit).  

 In order to generate latent bivariate correlations a CFA was conducted with all constructs 

included in a single measurement model that also included gender (0 = male, 1 = female; 

students that did not specify gender were treated as missing data and handled using full 

information maximum likelihood), age, and free school meals (FSM; 0 = no FSM, 1 = FSM) As 

manifest constructs (see Figure 1). The CFA was estimated using MLR and showed a reasonable 

fit to the data. The factor loadings, however, were strong (λs >.5; see Table 3) and there were no 

obvious signs of model misspecification (e.g., low variance explain by items). Guided by 

modification indices, the plausible reason for this model showing an acceptable, rather than 

good, fit to the data is low-level cross-loading to non-target factors for anxiety TA, generalized 

anxiety, and panic items, artificially constrained to zero in the CFA (see Marsh et al., 2020). 

Accordingly, estimated model parameters were treated as robust and we proceeded to interpret 

the model; it is likely this is an example of model fit indices being influenced by ‘messy’ 

naturalistic data that does not neatly load onto a single factor (see Heene et al., 2011). 
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Latent bivariate correlations are reported in Table 4. TA correlated positively with both 

generalized anxiety and panic subscales on the RCADS. Female students reported greater test 

anxiety, generalized anxiety, and panic, and students eligible for FSM reported greater 

generalized anxiety. We do not attach any interpretative significance to the positive correlations 

between TA and age, and between FSM, TA and panic (rs <.1 are considered negligible; Cohen, 

1988).  

Multi-Group Tests for Gender and Free School Meal Invariance 

 The purpose of this analysis is to establish whether the measurement properties of the 

MTAS were equivalent for key groups of participants, namely males and females, and those in 

receipt of FSM or not (indicative of family circumstances characterized by greater or lesser 

deprivation respectively). Four models were tested sequentially. First, a configural model, where 

factor loadings, item intercepts, and item residual variances, are allowed to vary between the 

groups in question. Second, a metric invariance model to constrain factor loadings for the two 

groups as equivalent. Third, a scalar invariance model to constrain item intercepts between the 

two groups as equivalent (strong invariance). Fourth, a residual invariance model, to constrain 

item residual variance between the two groups as equivalent, (strict invariance). A decline in 

model fit of >.015 for the RMSEA, and >.01 for the CFI/ TLI, indicates non-invariance (Chen, 

2007; Cheung & Rensvold, 2002). 

All models were estimated using MLR in Mplus v. 8.3 (Muthén & Muthén, 2017). 

Invariance tests are reported in Table 5. Configural models for gender and FSM showed a good 

fit to the data and there was no substantive decline in model fit when successive constraints were 

applied to factor loadings, item intercepts, and item residual variances. The MTAS showed strict 

invariance for gender and FSM. There were large differences in the latent factor mean of TA 
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scores for female participants of 0.94, p <.001 (Male M = 48.17, SD = 12.49; Female M = 57.64. 

SD = 11.22; d = .80) and small differences for participants in receipt of FSM of 0.28, p =.007 

(No FSM M = 54.83, SD = 12.02; FSM M = 58.48. SD = 12.88; d = .29). 

Cut Score Development 

 

 Receiver operating characteristic curve (ROCC) analyses (see Figure 2) were employed 

to generate cut scores and evaluate the resulting diagnostic accuracy. Cut scores were evaluated 

for accuracy in relation to clinical outcomes of internalizing concerns (e.g., anxiety, panic) on the 

RCADS. The area under the curve (AUC) was calculated for the MTAS total scale and 

subscales. The AUCs were considered between 0.50 and 0.70 as reflective of low accuracy, 

0.70–0.90 moderate, and 0.90–1.00 high (Streiner & Cairney, 2007). A 95% confidence interval 

(CIs) was used for all AUC calculations. The diagnostic accuracy was then calculated with four 

metrics including sensitivity (SE; proportion of individuals who were correctly identified with 

high TA), specificity (SP; proportion of individuals who were correctly identified without high 

TA) as well as positive and negative predictive validity. Although no gold standard exists, SE 

values of ≥ 0.80 were considered acceptable and values ≥ 0.70 borderline, and SP values of ≥ 

0.70 and ≥ 0.60 were considered acceptable and borderline, respectively (Kilgus et al., 2014). 

For each SE and SP value, 95% CIs were calculated with 2000 stratified bootstrapped replicates. 

As previously noted, cut scores were selected and prioritized to afford optimal sensitivity 

and then specificity when possible. Cut scores were derived from the MTAS Total and four 

subscales. Overall, AUC values consistently fell within the moderate range across all the 

subscales. The identified cut scores, as well as AUC and sensitivity and specificity are reported 

within Table 5. The identified cut scores of 58 and 60 on the MTAS Total scale is on the 72nd 

and 75th percentile respectively. With a cut score of 60, approximately 35% of the current study 
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sample would be considered highly test anxious. The MTAS total score consistently reflected the 

highest AUC as well as sensitivity and specificity across scales. All of the subscale cut scores 

yielded borderline to acceptable sensitivity as predictors of anxiety. The Tension subscale cut 

score yielded unacceptable specificity in relation to anxiety while the rest of the subscales cut 

scores were borderline or acceptable. All of the MTAS subscale cut scores indicated borderline 

to acceptable sensitivity as predictors of Panic. Worry and Tension cut scores were below 

borderline specificity as predictors of Panic.  

Discussion 

As schools increasingly adopt prevention-oriented systems of mental health intervention, 

there is a critical need to develop evidence-based assessment tools particularly within the 

internalizing domain. TA is one such internalizing domain with limited tools that support use 

within applied settings. The primary goal of the present investigation was to advance the 

psychometric evidence for both interpretation and use of the Multidimensional Test Anxiety 

Scale. Results from the current study were promising towards this goal.  

An important developmental process to support the interpretation of an assessment 

involves the confirmation of factor structures in new samples. To that end, confirmatory factor 

analyses supported the factor structure of the MTAS within a large new sample and after revision 

to two test items. In addition, reliability analyses further supported the MTAS model of 

interpretation with strong internal consistency of MTAS subscales. These results are encouraging 

yet should be interpreted with caution. For example, although the factor structure was supported, 

additional research will be necessary to confirm this structure with the same participants across 

time as well as new participants across ages and educational settings.  
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Although differences were noted in mean scores across genders, strict measurement 

invariance was reported and suggests the MTAS to perform with equivalence across genders and 

socio-economic status. However, additional analyses in future studies will be necessary to 

examine potential predictive bias across demographic groups (including age and race) and to 

determine the presence of measurement equivalence in new settings. This will be particularly 

important given the cultural variation in the expression of internalizing concerns (Crijnen et al., 

1997; Kim et al., 2019). In addition, multi-level or multi-group methods of measurement 

invariance with large samples may inform future research and account for nesting within 

classrooms and schools (Pendergast et al., 2017).  

Lastly, an initial set of cut scores were generated in relation to clinically relevant 

internalizing behaviors (anxiety, panic) with acceptable results for the total score on the MTAS 

and several subscales. Cut scores slightly varied depending on the clinical outcome of interest. 

Across outcomes, the MTAS total score performed defensibly with regards to sensitivity and 

specificity. These cut scores may be considered for exploratory use with students self-reporting 

risk status for TA. However, and as aforementioned, research will be necessary to confirm these 

cut scores within new populations, and with similar outcome measures (e.g., the Test Anxiety 

Inventory). Results from the present investigation indicate that between 35-42% of students were 

considered to be highly test anxious, which is higher than previous estimates (Putwain & Daly, 

2014) yet may be reflective of an overall trend towards higher levels of test anxiety since the 

widespread adoption of high-stakes examinations (von der Embse et al., 2017).  

Taken together, this study represents an important next step in the development of the 

MTAS. The abbreviated nature of the MTAS (16 items) lends its use within schoolwide 

screening efforts whereas other test anxiety scales were either too lengthy (e.g., >40 items, 
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Cognitive Test Anxiety Scale; Cassady, 2002) or had evidence for interpretation but no defensible 

cut scores to inform use (e.g., Brief-FTAS; von der Embse et al., 2013). Moreover, the MTAS 

incorporates contemporary theory that is reflective of the multiple dimensions of TA, while 

including items that reflect construct manifestation across the examination cycle (before, during, 

after; Cassady, 2010). Additional research will be needed to continue to corroborate MTAS 

interpretation and use evidence, and ultimately inform best practices to inform school-based 

intervention.  

Limitations  

 There are multiple limitations to the present investigation. First, although relatively large, 

the sample was collected from schools in England and Wales. Previous research has 

demonstrated notable differences in how an educational setting may provoke test anxious 

responses (see Segool et al., 2013) Therefore, additional research will be necessary to determine 

the potential influence on environmental variables (e.g., high-stakes examinations across Eastern 

and Western cultures) on the manifestation of TA on the MTAS. Relatedly, future investigations 

should continue to examine measurement equivalence with new demographic groups. Second, 

there is a lack of evidence to support the integrity of the assessment process. That is, how an 

assessment is described may influence the subsequent responses, particularly for measures of 

internalizing behaviors (von der Embse et al., 2015). Research should evaluate the influence of 

assessment training that may ensure consistent levels of construct knowledge (Evans et al., 

2006). Lastly, psychometric evidence will be essential to confirm the stability of decisions made 

when using the MTAS. This includes determining if the MTAS identifies similar students at 

different times within the academic year, or if the students identified during the Fall remain the 

same in subsequent screenings (assuming no intervention). For example, latent profile analyses 
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may be informative to identifying profiles of respondents and the subsequent stability across 

time (Herman et al., 2018).  

 

Endnote 
1 Tests of multivariate normality were estimated in Mplus using TECH13 which is based on the 

definition provided in Mardia et al. (1979).    
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Table 1 

Descriptive Statistics for Test Anxiety, Generalized Anxiety, and Panic 

 

 Scale Range Mean SD ω [95% CIs] H  ρI Skewness Kurtosis 

         

Test Anxiety 16 - 80 55.45 12.21 .75 [.75, .75]a .97 .01 -.54 .20 

 Worry 4 – 20 15.12 3.43 .84 [.82, .85]b .90 .02 -.84 .58 

 Cognitive Interference 4 – 20 14.06 3.43 .83 [.82, .85]b .89 .03 -.53 -.03 

 Tension 4 – 20 15.13 3.62 .88 [.87, .90]b .91 .01 -.95 .63 

 Physiological Indicators 4 - 20 11.08 4.06 .84 [.82, .85]b .88  <.01 .12 -.73 

Generalized Anxiety 0 - 18 6.26 3.84 .91 [.91, .92] .94 .01 .50 -.61 

Panic 0 - 27 8.64 6.87 .93 [.92, .93] .92 <.01 .85 -.14 

         

Note. a Omega Hierarchical (ωH). b Omega Hierarchical Subscale (ωHS). 
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Table 2 

Confirmatory Factor Analyses for Test Anxiety, Generalized Anxiety, and Panic  

 

 

  

 
χ2 (df) RMSEA SRMR CFI TLI 

      

Test Anxiety 376.04 (99) .055 .050 .959 .950 

Generalized Anxiety 35.99 (8) .062 .023 .986 .974 

Panic 190.69 (25) .085 .033 .956 .937 

Combined Measurement Model 2051.35 (511) .058 .066 .909 .901 

      

Note. χ2 of all models statistically significant at p <.001. df = degrees of freedom, RMSEA =  Root Mean Square Error of Approximation, SRMR 

= Standardized Root Means Square Residual, CFI = Comparative Fit Index, TLI = Tucker-Lewis Index. 
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Table 3 

Standardized Factor Loadings from the Combined Measurement Model 

 

Item 

 
TA W CI T PI GA P 

        

1. Before a test/ exam, I am worried I will fail.  .78      

2 I forget previously known material before taking a test/exam.  .74      

3. Even when I have prepared for a test/ exam I feel nervous about it.  .83      

4. Before I take a test/ exam my hand trembles.  .68      

5. During tests/ exams, I worry about the consequences of failing.   .72     

6. I forget facts I have learnt during tests/exams.   .86     

7. I feel tense before taking a test/exam.   .86     

8. My heart races when I take a test/exam.   .51     

9. After a test/exam, I am worried I have failed.    .75    

10. During tests/exams, I forget things that I have learnt.    .79    

11. Just before I take a test/exam, I feel panicky.    .85    

12. During a test/ exam I experience stomach discomfort.    .82    

13. During a test/ exam, I worry that I gave the wrong answers.     .75   

14. During tests/exams, I find it hard to concentrate.     .82   

15. Before a test/exam, I feel nervous.     .72   

16. During a test/ exam, my muscles are tight     .73   

W .92       

CI .59       

T .93       

PI .90       

1. I worry about things      ..60  

2. I worry that bad things will happen to me       .66  

3. I worry that something awful will happen to someone in my family       .90  

4. I worry that something bad will happen to me      .91  

5. I worry about what is going to happen       .74  

6. I think about death       .60  

         

1. When I have a problem I get a funny feeling in my stomach        .60 

2. When I have a problem, my heart beats really fast        .72 

3. I suddenly start to tremble or shake when there is no reason for this        .83 

4. When I have a problem, I feel shaky       .76 

5. All of a sudden I feel scared for no reason at all        .81 
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6. I suddenly become dizzy or faint when there is no reason for this        .66 

7. I suddenly feel as if I can’t breathe when there is no reason for this        .82 

8. My heart suddenly starts to beat too quickly for no reason       .83 

9. I worry that I will suddenly get a scared feeling when there is 

nothing to be afraid of 

    
  .81 

        

Note. TA = Test Anxiety, W = Worry, CI = Cognitive Interference, T = Tension, PI = Physiological Indicators, Generalized Anxiety, and P = Panic 
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Table 4 

Latent Bivariate Correlations for Test Anxiety, Generalized Anxiety, Panic, Gender, Age, and 

FSM 

 

 
1. 2. 3. 4. 5. 6. 

       

1. Test Anxiety — .67*** .62*** .37*** .08* .09** 

2. Generalized Anxiety  — .81*** .25*** -.01 .15*** 

3. Panic   — .25*** .01 .09** 

4. Gender    — — — 

5. Age     — — 

6. FSM      — 

       

Note. FSM = Free School Meals.  

 

  



RUNNING HEAD: MEASUREMENT OF TEST ANXIETY  34 

 

Table 5 

Gender and FSM Invariance Tests for the Multidimensional Test Anxiety Scale 

 

 

 
χ2 (df) RMSEA SRMR CFI TLI Δ RMSEA ΔCFI ΔTLI 

         

Gender Invariance:         

 Configural 504.78 (200) .058 .054 .952 .942 — — — 

 Metric Invariance 553.27 (215) .059 .068 .947 .940 +.001 -.005 -.002 

 Scalar Invariance 585.06 (227) .059 .071 .943 .940 .000 -.004 .000 

 Residual Invariance 630.73 (243) .059 .079 .939 .940 .000 -.004 .000 

          

FSM Invariance:         

 Configural 497.56 (200) .057 .053 .957 .948 — — — 

 Metric Invariance 514.32 (215) .055 .057 .957 .952 +.002 .000 +.004 

 Scalar Invariance 526.95(227) .054 .057 .957 .954 +.001 .000 +.002 

 Residual Invariance 542.81(243) .052 .060 .957 .957 +.002 .000 +.003 

         

Note. χ2 of all models statistically significant at p <.001. FSM = free school meals. RMSEA =  Root Mean Square Error of Approximation, 

SRMR = Standardized Root Means Square Residual, CFI = Comparative Fit Index, TLI = Tucker-Lewis Index,  Δ = change. 
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Table 6  

Conditional probability statistics indicative of the diagnostic accuracy of Multidimensional Test 

Anxiety Scale domain cut scores relative to GAD and Panic Scales 

 

Outcome Predictor AUC 

(95% 

CI) 

Cut 

Score 

SE 

(95% 

CI) 

SP 

(95% 

CI) 

PPV NPV 

Anxiety   

 MTAS Total 0.82 58 0.79 0.72 .62 .86 

 Worry 0.78 16 0.82 0.62 .77 .89 

 Cognitive Interference 0.71 15 0.71 0.63 .52 .79 

 Tension 0.77 16 0.82 0.58 .53 .85 

 Physiological Indicators 0.78 12 0.71 0.68 .56 .80 

Panic   

 MTAS Total 0.84 60 0.80 0.74 .52 .91 

 Worry 0.76 16 0.84 0.56 .40 .91 

 Cognitive Interference 0.73 15 0.74 0.60 .39 .87 

 Tension 0.77 16 0.85 0.53 .39 .91 

 Physiological Indicators 0.84 13 0.79 0.76 .54 .91 

 

Note. AUC = area under the curve, SE = sensitivity, SP = specificity, PPV = positive predictive  

value, NPV = negative predictive value.  
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Figure 1 

Hypothesized Structure of the Measurement Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. λG1 to λG6 = factor loadings for generalized anxiety, λP1 to λP6 = factor loadings for panic, 

λW1 to λW9 = factor loadings for worry, λCI1 to λCI4 = factor loadings for cognitive interference, 

λT1 to λT4 = factor loadings for tension, λPI1 to λPI4 factor loadings for physiological indicators, 

and ε1 to ε31 = residual variances. FSM = Free School Meals.  
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Figure 2  

 

Receive Operator Characteristic Curve with Generalized Anxiety and Panic 

 

 
 

 
Note. MTAS_Total = Multi dimensional Test Anxiety Scale total score.   
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Appendix: MTAS Items 

 

 

1. Before a test/ exam, I am worried I will fail. (W) 

2. I forget previously known material before taking a test/exam. (CI) 

3. Even when I have prepared for a test/ exam I feel nervous about it. (T) 

4. Before I take a test/ exam my hand trembles. (PI) 

5. During tests/ exams, I worry about the consequences of failing. (W) 

6. I forget facts I have learnt during tests/exams. (CI) 

7. I feel tense before taking a test/exam. (T) 

8. My heart races when I take a test/exam. (PI) 

9. After a test/exam, I am worried I have failed. (W) 

10. During tests/exams, I forget things that I have learnt (CI) 

11. Just before I take a test/exam, I feel panicky. (T) 

12. During a test/ exam I experience stomach discomfort.(PI) 

13. During a test/ exam, I worry that I gave the wrong answers. (W) 

14. During tests/exams, I find it hard to concentrate. (CI) 

15. Before a test/exam, I feel nervous (T) 

16. During a test/ exam, my muscles are tight. (PI) 

 

W = Worry, CI = Cognitive Interference, T = Tension, and PI = Physiological Indicators. 

 




