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ABSTRACT

Test anxiety remains a compelling focus of contemporary research. This attention may be, 
in part, due to the continued reliance on high-stakes testing, which plays a pivotal role in 
students’ academic trajectories. Our research had several objectives. Given the lack of 
research on test anxiety in the Czech Republic, our primary aim was to adapt and validate 
the Children’s Test Anxiety Scale (CTAS) on a sample of 740 lower-secondary students (ages 
13-15). The results demonstrated adequate construct validity, supporting the three-factor 
model of the CTAS. Moreover, we investigated the relationship between test anxiety, 
academic self-concept, and educational outcomes alongside other demographic variables. 
Our findings revealed a strong negative correlation linking students’ academic self-concept 
and test anxiety. Although no direct correlation emerged between test anxiety and 
educational outcomes, a linear regression indicated a significant shift: educational outcomes 
(grades) became significant predictors when considered in conjunction with academic self-
concept. Additionally, our study confirmed a significant impact of gender on test anxiety 
levels (girls exhibited higher test anxiety than boys) and a modest but significant correlation 
with parental educational background.
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Introduction

“We live in a test-conscious, test-giving culture in which the lives of people are in part 
determined by their test performance.” (Sarason, 1959, p. 26)

 Test anxiety, a debilitating feeling of fear and apprehension associated 
with tests and exams, affects millions of students worldwide (McDonald, 
2001). While often dismissed as mere nerves, the impact of test anxiety is 
far-reaching, hindering academic performance (Cassady & Johnson, 2002), 
self-esteem (Peleg, 2009), and overall well-being (Steinmayr et al., 2016). 
Traditional education may often prioritize memorizing and achieving the 
“right” answer over fostering deeper understanding. Even though the idea 
that mistakes are a crucial part of learning has long been known – pointed 
out by John Stuart Mill, John Dewey, and Karl Popper – many students and 
educators may view mistakes as something that should be totally avoided or 
concealed from others (Swartz, 1976). Such a tense environment of worry 
over educational outcomes may easily pave the way for test and examination 
anxiety that is further amplified by the widespread prevalence of high-stakes 
testing, which continues to be a tool for decision making that critically affects 
students’ lives. In the United States, the implementation of the No Child Left 
Behind (NCLB) legislation, with its mandate for standardized testing, fueled 
a surge of interest in understanding and addressing test anxiety within the 
education system (Heath, 2007; Mulvenon et al., 2005; Segool et al., 2013; 
von der Embse et al., 2018). Despite the frequent use of standardized tests 
in the Czech Republic (high school entrance exams, maturita exams, talent 
exams) little scientific attention has been devoted to examining test anxiety 
or validating the measurement scales for this phenomenon – the Test Anxiety 
Inventory (TAI) was validated on a sample of only 185 Czech secondary 
students (Kubíková et al., 2018). The Czech School Inspectorate (Felcmanová 
et al., 2021) published a methodological recommendation for addressing 
challenging student behaviors, but these guidelines fall short of encompassing 
strategies tailored to address anxiety in students. This identified gap fuels a 
need for the comprehensive exploration of test anxiety within the Czech 
educational landscape. 
 In the global context of contemporary research, various findings have 
suggested the detrimental impact that test anxiety has on educational outcomes 
(Heath, 2007; Mulvenon et al., 2005; Segool et al., 2013; von der Embse et 
al., 2018). The exact relationship between educational errors and test anxiety 
has not been explored. The present study does not investigate this connection, 
but its findings may contribute to broadening the understanding, as fear of 
failure and negative self-talk about mistakes are central features of test anxiety, 
as measured by most test anxiety scales.
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 This article serves several purposes. We see an increased necessity for a 
validated and functional research scale that would enable further investigation 
of test anxiety and its related correlates. Therefore, the first purpose of the 
present study is to adapt the widely used Children’s Test Anxiety Scale (CTAS) 
and examine its construct validity on a sample of Czech lower-secondary 
students (n = 740). If proven functional, this scale could open possibilities 
for future test anxiety research in different educational correlates and 
conditions. Our further aim was to explore potential differences in test anxiety 
levels based on student gender, academic self-concept, educational outcome, 
and highest achieved parental education level. This investigation is important 
for validating the psychometric properties of the CTAS and for offering 
insights into the underlying factors that contribute to test anxiety, enabling 
subsequent research and the informed development of interventions to 
support anxious students.

1 Conceptualizing Test Anxiety

In a scientific context, test anxiety is one of many constructs occurring at the 
intersection of pedagogy and psychology. Publications can be found in both 
pedagogical and psychological journals. Research on test anxiety has a long 
and fruitful history. The first studies concerning test anxiety were conducted 
as early as 1914 when research by Folin, Denis, and Smillie (1914) confirmed 
the role of stress-induced hyperglycemia during a test situation in a sample 
of medical students. Nevertheless, the concept of test anxiety as such was 
not investigated under its current name until 1952 when Sarason and Mandler 
(1952) published a series of studies on test anxiety and its relationship to 
academic performance. A few years later, Sarason et al. (1958) constructed 
the first standardized scale – the Test Anxiety Scale for Children (TASC) – that 
soon became a gold standard in test anxiety research. In the 1960s and 1970s, 
research on test anxiety made significant progress. One advance was the 
conceptual separation of anxiety as a transitional stage and anxiety as a stable 
personality trait – anxiousness (Stöber & Pekrun, 2004).
 The scientific literature presents various definitions of test anxiety or more 
commonly “fear of failure.” Sieber et al. (1977) defined test anxiety as a scientific 
construct that involves a set of physiological, psychological, and behavioral 
responses that appear alongside concerns about the negative consequences of 
failure in tests, exams, or other assessment situations. Cassady and Johnson 
(2002) described test anxiety as a subjectively perceived condition of mental 
discomfort associated with worries experienced before, during, or after a test 
or exam. It is vital to understand test anxiety as a situation-specific trait – a 
tendency to respond with increased worry and emotionality to situations in 
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which performance will be judged or evaluated (Spielberger & Vagg, 1995). 
Students with test anxiety can be characterized by a low-response threshold 
for anxiety in assessment situations and a tendency to perceive those situations 
as personally threatening (Zeidner, 1998). As a result, the students are prone 
to react with reduced feelings of self-efficacy and with self-derogatory 
conditions (Sarason et al., 1960). A considerable role in test anxiety levels in 
students may be played by the social dimension – how their performance might 
be evaluated by peers in the same situation (Putwain, 2008).

1.1 Related phenomena
Given the multifaceted and multi-dimensional character of test anxiety, the 
existing research has suggested that a number of related phenomena function 
as predictors of the test anxiety levels of students. The ongoing research has 
indicated that female students at various levels of education manifest 
significantly higher levels of test anxiety than male students (Chapell et al., 
2005; Eum & Rice, 2011; Putwain & Daly, 2014). In addition to lower self-
esteem, which appeared to be a significant predictor of test anxiety (Alam, 
2013; Peleg, 2009), the results from You and Yang (2014) and from Khalaila 
(2015) suggested that a lack of academic self-concept is closely associated 
with increased test anxiety, particularly with its cognitive and emotional 
components (Zeidner & Schleyer, 1999). The influence of test anxiety on 
academic performance has been researched in various studies (Alam, 2013; 
Benjamin & Mohammed, 2023; Chapel et al., 2005; Eum & Rice, 2011) 
indicating lower educational outcomes for the proportion of students with 
higher test anxiety. Research has also underlined the negative effect of test 
anxiety on working memory capacity (Ikeda et al., 1996; Lee, 1999). Despite 
its predictability, a clear link between test anxiety and educational errors lacks 
closer exploration. Further correlates of test anxiety can involve various 
phenomena, including student test preparation strategies (Nwosu et al., 2022) 
and a potential decline in test anxiety with age (Duraku, 2017; King et al., 
1989). Parental socioeconomic background and educational attainment may 
also play significant roles; lower parental socioeconomic status (Chen, 2012) 
and lower educational background (Akanbi, 2013) may predict higher levels 
of test anxiety in students.

2 Methodology

Although research has frequently highlighted the multidimensional 
composition of test anxiety and tested different variables, the cross-cultural 
validation of measurement tools remains crucial. This research addressed 
this gap in the Czech context by pursuing several aims:
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• Adapting and validating the CTAS for Czech students:
 The first goal was to adapt a standardized scale that would preferably 

capture the various dimensions of test anxiety. This was accomplished 
by adapting the CTAS developed by Wren and Benson (2004) for use 
in Czech lower-secondary schools. We examined its psychometric 
properties (e.g., reliability, construct validity) to establish its suitability 
for assessing test anxiety in this population. This was particularly 
important because the Czech Republic has lacked research on test 
anxiety, creating a need for validated tools to study this phenomenon 
and its links with relevant variables within the specific educational 
environment.

• Exploring the relationship between test anxiety and academic self-
concept:

 Building on existing knowledge about the role of academic self-concept 
(academic self-belief ) in the test anxiety levels of students at different 
education levels, we decided to investigate the relationship between 
these two constructs on a sample of Czech lower-secondary pupils.

• Analyzing the impact of demographic variables:
 We analyzed the influence of several demographic variables commonly 

associated with test anxiety:
 – gender: We investigated whether female students experienced 

significantly higher test anxiety than male students;
 – grade level: We explored potential differences in test anxiety levels 

between students in eighth and ninth grade;
 – educational outcomes: We examined whether there was a negative 

correlation between current academic performance (self-reported 
grades) and test anxiety levels; 

 – parental educational background: We investigated whether the 
highest level of education achieved by students’ parents affects their 
test anxiety.

Based on previous research and theoretical understanding, we formulated 
the following hypotheses:

– H1: Female students exhibit significantly higher levels of test anxiety. 
– H2: There is no significant difference in student test anxiety between eighth and 

ninth grades.
– H3: There is a significant negative correlation between academic self-concept and 

test anxiety. 
– H4: The highest level of education attained by students’ parents has no significant 

effect on their individual level of test anxiety.
– H5: There is a significant negative correlation between educational outcomes and 

test anxiety. 
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2.1 Participants and procedure
Our study involved 740 students from 13 lower-secondary schools in Moravia, 
Czech Republic. These students were in either the eighth or ninth year (age 
13 to 15) lower-secondary education – the last two years of compulsory 
education in the Czech Republic. The researched schools were located in the 
South Moravian region (7 schools) and in the bordering regions of Vysočina 
(4 schools) and Zlín (2 schools).
 The questionnaire administration took place during the spring and fall of 
2023. Following agreements with school principals and parental informed 
consent (research proposals were sent electronically), a researcher visited 
classrooms during scheduled class time. Participation was voluntary and 
students were informed of their right to withdraw at any point. Anonymous 
questionnaires (respondents were strictly asked not to sign the papers) were 
distributed in a paper format, typically targeting two classes per school (one 
eighth grade and one ninth grade). The administration process usually lasted 
around 30 minutes. The researchers’ presence enabled a high return rate and 
contributed to data reliability as any student questions could be addressed during 
the process. To promote open discussion and understanding, a brief post-
collection discussion focusing on test anxiety and coping strategies was held 
with the remaining available class time. We commend the students’ organization 
and commitment to providing accurate information, which resulted in a minimal 
number of questionnaires being discarded due to unreliable completion.

Table 1
Sample

N Missing %
Total 740 100.00
Gender 2
Male 395 53.40
Female 343 46.40
Grade
Eighth 374 50.50
Ninth 366 49.50

2.2 Measures

2.2.1 Test anxiety
In order to measure individual student levels of test anxiety, the 30-item 
CTAS constructed by Wren and Benson (2004) was adapted. The CTAS is 
considered a refined and modernized version of the TASC (Sarason et al., 
1958). While the TASC was groundbreaking, its use was increasingly questioned 
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over time due to concerns about its outdated nature (Ludlow & Guida, 1991; 
Wigfield & Eccles, 1989). Importantly, the CTAS addresses the limitations 
of earlier scales by assessing multiple dimensions of test anxiety. Wren and 
Benson (2004) theorized that test anxiety in children manifests as a situation-
specific trait with cognitive, somatic, and behavioral dimensions. Therefore, 
the CTAS comprises three primary factors: 

– thoughts (13 items): a cognitive component that evaluates negative 
self-talk and worries related to test performance (e.g., I think most of my 
answers are wrong, I think I am going to get a bad grade, I think about how poorly 
I am doing);

– autonomic reactions (9 items): measures the physiological manifestations 
of anxiety (e.g., My heart beats fast, my hands shake, I feel nervous);

– off-task behavior (8 items): assesses test-irrelevant behaviors and 
difficulty concentrating (e.g., I look around the room, I look at other people, 
I play with my pencil ).

Each item is evaluated using a four-point Likert scale (1 = almost never, 
2 = some of the time, 3 = most of the time, 4 = almost always). An individual’s 
overall CTAS score is the sum of their responses, or alternatively the mean 
score can be used for comparisons between dimensions or for correlations 
with other variables.
 Prior research has demonstrated the CTAS’s internal consistency and 
construct validity. Wren and Benson (2004) conducted a validation study with 
261 pupils (third through sixth grade) and reported satisfactory internal 
consistency coefficients; 0.92 for the total scale (thoughts – 0.89, autonomic 
reactions – 0.82, off-task behavior – 0.76) and a good fit for the three-factor 
model. The CTAS was subsequently adapted multiple times in various 
countries and contexts confirming good psychometric properties (e.g., Aydın, 
2019; Nyroos et al., 2012; Segool et al., 2013; Soffer, 2008).

2.2.2 Academic self-concept
To assess academic self-concept in our Czech lower-secondary student sample, 
we adapted a well-established questionnaire originating from Dutch research 
(Smits & Vorst, 1982). This multi-dimensional instrument, initially developed 
for a large Flemish student population (n = 4,759) (Damme et al., 2002), was 
further refined by Opdenakker and Damme (2000) and extended with 
additional items based on the questionnaire by Jansen (1982) and the school 
questionnaire by Stoel (1980). Importantly, the academic self-concept subscale 
that was used in our research demonstrated strong internal consistency  
(α = 0.80–0.82) within our target group. This subscale, consisting of eight 
items rated on a five-point Likert scale, was extracted from a broader “school 
well-being” questionnaire (eight subscales in total).
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 We obtained the English version of the academic self-concept scale from 
the research of Damme et al. (2002); the CTAS was received directly from 
one of its authors. Both questionnaires were professionally translated into 
Czech and back translated for verification. Both scales were piloted in a 
lower-secondary school class in Brno to adjust the wording for clarity based 
on student feedback.

2.2.3 Educational outcomes
Educational outcomes were assessed through three self-reported items 
included in the demographic section of the questionnaire. Students indicated 
their final grades from their last semester’s report cards for three core subjects: 
Czech language, English, and mathematics. These grades ranged from 1 
(excellent) to 5 (insufficient). To analyze these self-reported grades, we reversed 
the coding scheme (a higher value indicates a better outcome) and calculated 
the mean score of the three subjects for each participant.

2.2.4 Parental education level
At the beginning of the questionnaire, respondents reported the highest level 
of education attained by both parents. This information was coded using a 
five-point scale:
 – 0: no formal education 
 – 1: compulsory education (primary and lower-secondary, ISCED 2) 
 – 2: apprenticeship (ISCED 3)
 – 3: high school graduation (equivalent to the Czech maturita exam, ISCED 3) 
 – 4: higher vocational school (lower-tertiary education, ISCED 6) 
 – 5: university education (ISCED 7 or 8)
To create a single indicator of parental education level, we calculated the mean 
of the reported education levels for each student’s mother and father (for a 
few respondents, only one parent’s education level was registered).

3 Data analysis

We began by assessing the internal consistency and normality of the data. 
Cronbach’s alpha, a measure of internal consistency, revealed high reliability 
for the CTAS questionnaire (α = 0.91), with subscale values: off-task 
behavior – 0.70, autonomic reactions – 0.85, and thoughts – 0.87. The academic 
self-concept questionnaire also demonstrated strong consistency (α = 0.82). 
However, the Shapiro-Wilk test indicated that the data for both the CTAS 
(0.98; p < 0.01) and academic self-concept (0.994; p = 0.004) scales significantly 
deviated from a normal distribution. Given the relatively large sample size 
(n = 740), we rely on the central limit theorem. To confirm the three-factor 
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structure of the CTAS, we conducted a confirmatory factor analysis (CFA). 
The fit indices from the CFA (see Table 2) closely resemble those reported 
by Wren and Benson (2004) in their original validation study, supporting the 
functionality of the three-factor model within our sample.

Table 2
Fit Measures of CTA

RMSEA 90% CI

CFI TLI SRMR RMSEA Lower Upper AIC BIC
0.822 0.808 0.0593 0.0664 0.0631 0.0697 54292 54717

Table 3
Fit Measures (Wren & Benson, 2004)

Models χ2 df χ2/df TLI RMSEA CI
Development sample
Model 1 (30-item 3 factors) 853 402 2.12 0.806 0.074 0.068–0.080

Table 4
Factor loadings of CFA

95% Confidence Interval

Factor Indicator Estimate SE Lower Upper Z p
Stand. 

Estimate
thoughts
 
 
 
 
 
 
 
 
 
 
 
 

TA01 0.373 0.0335 0.307 0.438 11.11 < .001 0.415

TA05 0.481 0.0313 0.420 0.543 15.40 < .001 0.553

TA06 0.361 0.0296 0.303 0.419 12.20 < .001 0.452

TA09 0.771 0.0318 0.709 0.833 24.28 < .001 0.783

TA11 0.722 0.0323 0.659 0.786 22.37 < .001 0.740

TA13 0.422 0.0345 0.354 0.490 12.24 < .001 0.453

TA15 0.354 0.0315 0.292 0.416 11.23 < .001 0.419

TA16 0.550 0.0361 0.479 0.621 15.24 < .001 0.548

TA19 0.593 0.0323 0.530 0.656 18.37 < .001 0.638

TA21 0.553 0.0340 0.487 0.620 16.25 < .001 0.578

TA24 0.738 0.0376 0.665 0.812 19.65 < .001 0.672

TA27 0.697 0.0335 0.631 0.763 20.83 < .001 0.702

TA29 0.607 0.0417 0.525 0.689 14.57 < .001 0.527
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95% Confidence Interval

Factor Indicator Estimate SE Lower Upper Z p
Stand. 

Estimate
autonomic 
reactions
 
 
 
 
 
 
 
 

TA02 0.636 0.0327 0.572 0.700 19.42 < .001 0.671

TA04 0.719 0.0327 0.655 0.783 22.01 < .001 0.736

TA08 0.527 0.0340 0.461 0.594 15.49 < .001 0.560

TA10 0.688 0.0351 0.619 0.757 19.57 < .001 0.675

TA17 0.438 0.0325 0.374 0.502 13.47 < .001 0.497

TA20 0.562 0.0357 0.492 0.631 15.73 < .001 0.567

TA23 0.668 0.0379 0.593 0.742 17.60 < .001 0.621

TA25 0.164 0.0277 0.109 0.218 5.91 < .001 0.231

TA28 0.811 0.0353 0.742 0.880 22.97 < .001 0.759
off-task 
behavior
 
 
 
 
 
 
 

TA03 0.521 0.0374 0.448 0.594 13.91 < .001 0.543

TA07 0.531 0.0446 0.444 0.619 11.91 < .001 0.473

TA12 0.417 0.0448 0.330 0.505 9.31 < .001 0.378

TA14 0.698 0.0430 0.614 0.783 16.24 < .001 0.619

TA18 0.534 0.0366 0.462 0.606 14.57 < .001 0.564

TA22 0.239 0.0411 0.158 0.319 5.80 < .001 0.241

TA26 0.528 0.0471 0.436 0.621 11.20 < .001 0.448

TA30 0.544 0.0361 0.473 0.614 15.05 < .001 0.580

The total CTAS score could range between 30–120; thoughts: 13–52, off-task 
behavior: 8–32, and autonomic reactions: 9–36. The average CTAS score was 71 
(sd = 15.5); the mean score (ranging between 1 – almost never and 4 – almost 
always) was 2.37 (SD = 0.52). Based on these results, the test anxiety level in 
our sample reached a score nearly 10 points higher than the one reported by 
Wren and Benson (2004) in their validation study (CTAS = 61.7). Higher 
scores than in the study by Wren and Benson (2004) were also recorded for 
each CTAS factor, with the cognitive and behavioral dimensions showing 
the most substantial difference. 
 In terms of examining high levels of test anxiety, our analysis revealed 
that over 12% of respondents exhibited extensive deviations from the mean 
CTAS score, scoring 3 or higher (out of a maximum of 4). To further explore 
the test anxiety levels, it is important to consider the context of the research. 
Following guidance from the developer of CTAS (Wren, personal 
communication, January 25, 2024), respondents with scores exceeding one 
SD above the mean (86.5 in our study) are considered to experience high test 
anxiety. Employing this criterion, our research showed 15.8% (n = 117) of 
the students had high levels of test anxiety. 
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 Significant differences in test anxiety levels were revealed between genders. 
On average, girls (M = 76.7, SD = 15.2) had nearly 9% higher test anxiety 
scores than boys (M = 66.2, SD = 14.2). This difference was confirmed by 
an independent samples t-test (t(736) = −9.59, p < 0.001). The higher scores 
for girls were consistent across all CTAS dimensions (thoughts, autonomic 
reactions, off-task behavior), all showing significant differences (p < .001). 
This finding supports our first hypothesis, suggesting that female students 
in our sample experience significantly higher levels of test anxiety than male 
students. Using Cohen’s d (−0.71), we can determine the variance of test 
anxiety explained by gender. Applying the formula r-squared = (Cohen’s d)^2 / 
((Cohen’s d)^2 + 4) yields r-squared = 0.112. Thus, approximately 11.2% of the 
variance in CTAS scores can be attributed to the effect of student gender.
 While some previous studies (Duraku, 2017; King et al. 1989) suggested 
that age might play a significant role in test anxiety levels, we did not anticipate 
a significant difference between eighth and ninth graders, considering the 
small age gap (usually one year). As expected, the average CTAS scores 
between these groups showed minimal difference (eighth grade: M = 71.2, 
SD = 15.3; ninth grade: M = 71.0, SD = 15.8). Therefore, we accept our 
second null hypothesis, indicating no significant difference in test anxiety 
levels between eighth and ninth graders in our sample.

Table 5
Descriptive statistics for CTAS

Subsample

 
 
 

subscales 
autonomic 
reactions

off-task 
behavior thoughts

n M SD M SD M SD M SD
gender 
girls 343 76.7  15.2  19.7  5.72 21.1 4.99 35.9 7.48
boys 395 66.2  14.2 15.8 4.98 19.2 4.45 31.3 7.37
Grade
eighth 374 71.2 15.3 17.7 5.49 19.8 4.79 33.8 7.59
ninth 366 71.0 15.8 17.5 5.84 20.3 4.80 33.1 7.94
Total 740 71.1 15.5 17.6 5.67 20.0 4.80 33.5 7.77

3.2 Correlational analysis and linear regression
Table 6 presents the descriptive statistics (means) and Pearson correlations 
between the variables investigated in our research. The data indicates that 
the cognitive dimension thoughts and behavioral dimension off-task behavior 
exhibit higher mean scores than the autonomic reactions dimension, suggesting 
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a stronger emphasis on cognitive and behavioral aspects of test anxiety in 
this sample. Despite varying means, all CTAS dimensions displayed strong 
positive correlations with each other, indicating their interconnectedness.
 As hypothesized (H3), a significant negative correlation was found between 
the CTAS score and academic self-concept (r = −0.532, p < 0.001). This 
confirms our expectation that a higher self-concept is associated with lower 
levels of test anxiety. Additionally, a small but significant negative correlation 
emerged between CTAS and parental education level (r = −0.106, p < 0.001), 
suggesting that children of parents with higher educational attainment  
may experience slightly lower test anxiety. However, the correlation between 
CTAS and students’ own educational outcomes was not significant (r = −0.069, 
p > 0.05)

Table 6
Correlation matrix

Variable M SD CTAS Thoughts Aut. 
Reactions

Off-task 
Beh.

Self-
concept

Edu. 
outcomes

Parents’ 
education

CTAS  2.37 0.517 –

Thoughts 2.58 0.596 0.897** –

Aut. Reactions 1.96 0.629 0.867** 0.662** –

Off-task Behavior 2.51 0.597 0.761** 0.502** 0.553** –

Acad. Self-concept 2.98 0.745  0.532**  0.532**  0.426**  0.357** –

Edu. outcomes 1.97 0.781 −0.069 −0.091* −0.015 −0.058 0.447** –

Parents’ education 3.23 0.987 −0.106** −0.105** −0.077* −0.084* 0.203** 0.283** –

Incorporating these variables into a linear regression model yielded further 
findings. Both academic self-concept and educational outcomes were found 
to have significant relationships with test anxiety ( p < 0.001); parental 
education remained insignificant. Even though the effect of educational 
outcomes does not seem strong (see Table 7), this may be attributed to a 
moderating relationship between academic self-concept and educational 
outcomes. When included together in the model, their combined effect 
becomes more prominent in explaining the variance of test anxiety (Adjusted 
R² = 0.317; p < 0.001). As expected from previous analysis, student gender 
also appeared as a significant predictor of test anxiety, noticeably improving 
the model – Adjusted R² = 0.357; p < 0.001 (Table 8). This suggests that both 
self-perceptions of academic self-concept and actual academic performance 
play a significant role in influencing test anxiety, all boosted by the gender of 
students.
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Table 7
Linear regression – model coefficients

95% Confidence Interval

Predictor Estimate SE Lower Upper t p Stand. 
Estimate

Intercepta 110.785 3.8821 103.16 118.407 28.538 < 0.001  
Ac. Self-con. –1.315 0.0843 –1.48 –1.150 –15.606 < 0.001 –0.5584
Parental edu. –0.401 0.5076 –1.40 0.596 –0.790 0.430 –0.0253
Ed. outcomes –3.110 0.7385 –4.56 –1.660 –4.212 < 0.001 –0.1541
Gender:
Girl – Boy 6.610 1.0123 4.62 8.597 6.530 < 0.001 0.4237

a Represents reference level

Table 8
Model Fit

Overall Model Test
Model R R² Adjusted R² AIC BIC RMSE F df1 df2 p

1 0.601 0.361 0.357 5444 5471 12.5 96.5 4 684 < 0.001
 

4 Discussion

Test anxiety is a complex phenomenon significantly influencing many aspects 
of a student’s school experience. The growing prominence of high-stakes 
testing, determining crucial life events (entrance exams, final exams, etc.), 
often bolstered by legislation (e.g., NCLB in the US), has demonstrably 
heightened test anxiety among students (Heath, 2007; Mulvenon et al., 2005; 
Segool et al., 2013; von der Embse et al., 2018). There has been a lack of in-
depth research investigating test anxiety among Czech students. Furthermore, 
no concrete strategies have been established to help support students 
experiencing anxiety at different education levels.
 The present research pursued several goals. We sought to adapt the CTAS, 
a frequently used instrument, and evaluate its construct validity on a sample 
of 740 Czech lower-secondary students. We aimed to explore the relationship 
between the academic self-concept of students and their test anxiety level. 
For this purpose, we adapted the multi-dimensional school questionnaire by 
Damme et al. (2002) and further extracted an academic self-concept subscale 
that seemed to be a functional tool for addressing this construct. Finally, we 
analyzed the potential influence of several demographic variables, including 
gender, grade level, educational outcomes, and achieved parental education. 
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 Following the analyzed results, which closely corresponded with those 
reported by Wren and Benson (2004), we can confirm the validity of three-
factor model of CTAS within our sample. However, the factor loadings of 
confirmatory factor analysis suggest that substantial modifications could be 
made on the basis of weakly intercorrelated items – similarly to the research by 
Nyroos et al. (2012). The tests of internal consistency indicated that the instrument, 
along with its three dimensions, was reliable: full scale α = 0.91 (off-task behavior 
– α = 0.70; autonomic reactions – α = 0.85; thoughts – α = 0.87). Similar 
reliability was achieved with the academic self-concept scale (α = 0.82). 
 The descriptive analysis of the results revealed that the cognitive and 
behavioral dimensions of the CTAS reached higher mean scores than the 
emotional dimension of autonomic reactions, corroborating the findings of 
Wren and Benson (2004). Notably, the CTAS scores in our sample were 
approximately 10 points (8%) higher than the scores from the validation study 
conducted by Wren and Benson (2004). In addition, more than 12% of all 
students reached CTAS scores of 3 and higher (out of a maximum of 4), and 
nearly 16% of students in our sample could be considered as highly test anxious, 
according to the guidelines of the CTAS developer (Wren, personal 
communication, January 25, 2024). This result may appear insignificant on its 
own, but considering the lower overall test anxiety scores in other studies 
using the same scale (Aydın, 2019; Fergus et al., 2020; Kader & Eissa, 2014; 
Clipa, 2021; Segool et al., 2013; Shoahosseini & Baghaei, 2020; Yeo et al., 2016; 
Soffer, 2008), it could imply a potential pattern of relatively higher test anxiety 
levels among Czech lower-secondary students (ages 13 to 15). This finding 
requires further investigation on larger samples across different age groups. 
 The significant effect of gender on test anxiety level has been supported 
by countless findings across different samples (Eum & Rice, 2011; Chapell 
et al., 2005; Putwain & Daly, 2014). The analysis of our sample produced the 
same results: girls had nearly 9% higher CTAS scores than boys. Counting 
r-squared yielded evidence that more than 11% of variance in test anxiety can 
be attributed to the effect of gender. In terms of grade level, no statistical 
difference was found between eighth graders and ninth graders in our sample. 
This result was anticipated as the age gap based on only one grade is probably 
insufficient for noticeable psychological and educational differences. 
 Building upon established research demonstrating the significant influence 
of academic self-concept on test anxiety (Kaur & Kumaran, 2016; Khalaila, 
2015; You & Yang, 2014; Zeidner & Schleyer, 1999) we hypothesized (H2) a 
negative correlation between these variables in our sample. This hypothesis 
was confirmed by the data analysis, revealing a strong negative correlation 
(r = −.532, p < 0.001) between students’ academic self-concept and their test 
anxiety levels. Our analysis additionally revealed a weak but significant positive 
correlation between CTAS scores and parental education levels. Even though 
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this result may reflect the significant impact of parental socioeconomic status 
on test anxiety level of students (Chen, 2012), this finding warrants further 
investigation as the relationship between parental education and test anxiety 
has not been frequently explored in research. 
 Interestingly, the educational outcomes of students did not exhibit a 
significant correlation with test anxiety in our study, which may contradict 
the findings of some previous research (Alam, 2013; Benjamin & Mohammed, 
2023; Chapel et al., 2005; Eum & Rice, 2011). Nevertheless, when examined 
together with the academic self-concept in a linear regression model, both 
academic self-concept and educational outcomes emerged as significant 
predictors of test anxiety, along with student gender. This switch could be 
attributed to a prominent moderating role between self-concept and educational 
outcomes – a compelling finding that could warrant further research.
 While our study works with a seemingly adequate sample size, it is crucial to 
acknowledge the potential limitations. First, we cannot claim that our study is 
generalizable to the entire target population due to the potential selection bias. 
School recruitment challenges, such as refusal from school directors, limited 
our access to a truly random sample. Second, the reliance on self-reported  
data brings potential inaccuracies. Test anxiety and other related phenomena 
can be a sensitive topic. Although respondents were assured of the fully 
anonymized character of the study, they might still provide more socially desirable 
answers. Third, while all the research variables were based on a theoretical 
background and prior research findings, the complex and interconnected nature 
of test anxiety within the school environment introduces the possibility of 
unmeasured latent variables influencing our data. These limitations underscore 
the need for further exploration of test anxiety in educational contexts. 
 Although the present study was not designed to thoroughly investigate 
the relationship between educational errors and test anxiety, the researchers 
perceive a necessity to consider hypothesizing test anxiety as a phenomenon 
partially predisposing students to making an increased number of errors 
within an educational setting. This is particularly paradoxical considering the 
well-established importance of learning from mistakes and overcoming 
failure – a cornerstone of effective learning throughout the educational journey 
(Käfer et al., 2018; Swartz, 1976, 2018; Zhao, 2011). As test anxiety commonly 
involves a fear of failure (Hagtvet, 1982; Herman, 1990) many students may 
experience a powerful motivational drive to completely avoid failure or any 
kind of error in educational settings. This pervasive “culture of zero mistakes” 
(Rami, 2009) fosters a tense environment that tends to contribute to test 
anxiety for students. Further investigation in this context could produce 
various results indicating the significance of the relationship between test 
anxiety and educational error or the types of errors typically committed by 
students with increased test anxiety levels. 
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