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Abstract
This study examined the expression and level of test anxiety in a sample of 1221 elementary school students. The
Test Anxiety Scale for Elementary Students (TAS-E), a new multidimensional measure developed based on recent
conceptualizations of the test anxiety construct, was administered to elementary school-age students. The TAS-E
consists of four test anxiety (Physiological Hyperarousal, Social Concerns, Task Irrelevant Behaviors, and Worry)
subscales and a Total Test Anxiety scale. The results of four multi-group confirmatory factor analyses and latent
mean analyses supported invariance between groups in the four multi-group comparisons conducted and found
grade and gender differences in the level and expression of test anxiety among elementary students in grades 2-5
on the TAS-E. This is the first measurement invariance study to include students as young as grade 2 on a new
multidimensional measure of test anxiety. Implications of the findings of the study for mental health professionals
and educators who work with elementary school-age students are discussed.
Keywords: test anxiety, grade differences, gender differences, elementary school students
1. Introduction
Test anxiety is general anxiety students experience in testing situations (Spielberger, Gonzalez, Taylor, Algaze, &
Anton, 1978; Taylor, 1956) and is a major problem for elementary and secondary students (Putwain & Pescod,
2018; Sena, Lowe, & Lee, 2008). Estimated prevalence rates of test anxiety range from 10% to 40% among the
student population (Gregor, 2005), with high levels of test anxiety reported to be approximately 15% to 22% in the
student population (Putwain & Daly, 2014; Thomas, Cassady, & Finch, 2017). Test anxiety is reported to persist
over time, barring no interventions (Weems et al., 2015; Yeo, Goh, & Liem, 2016), and it is related to negative
phenomena (Szafranski, Barrera, Norton, 2012), including poorer standardized test and classroom performance
(Chapell et al., 2005; von der Embse, Jester, Roy, & Post, 2018), problems with working memory resources
(Owens, Stevenson, Hadwin, & Norgate, 2014), and school dropout (Cizek & Berg, 2006). Therefore, it would be
important to identify those students who are test anxious, so intervention strategies can be implemented to decrease
their test anxiety.
1.1 Test Anxiety Scale for Elementary Students
The Test Anxiety Scale for Elementary Students (TAS-E) is a new multidimensional measure of test anxiety and is
designed specifically for the U.S. elementary student population.
Lowe, Grumbein, and Raad (2011) conducted exploratory and confirmatory factor analyses on the responses of
elementary students. Through factor analyses, Lowe and colleagues found evidence to support a four-factor
structure with a higher-order factor for the TAS-E. The four test anxiety factors identified were Physiological
Hyperarousal (physical symptoms associated with test anxiety), Social Concerns (concerns of significant others’
reactions to one’s poor test performance), Task Irrelevant Behaviors (avoidance and fidgety behaviors one
experiences in testing situations), and Worry (worrisome thoughts one has about failing exams). A higher-order
factor, the Total Test Anxiety factor, a measure of overall test anxiety, was also found.
The TAS-E is based on recent conceptualizations of the test anxiety construct and it stands out from other measures
of test anxiety because it is new, with new items and new norms (most test anxiety measures are more than 38 years
old and were developed for adults, Anderson & Sauser, 1995), and it assesses students beginning in second grade
(Lowe et al., 2011). Because it assesses students beginning in grade 2, it would be important to examine grade and
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gender differences in the level and expression of test anxiety experienced, especially among younger elementary
students, as no new measure of test anxiety based on recent conceptualizations of the test anxiety construct has
been developed for and includes second grade students.
1.2 Grade and Gender Differences and Test Anxiety
Grade differences in test anxiety have been reported, with a substantial increase in test anxiety found in elementary
students from grades 3 to 5 (Hembree, 1988), but these grade differences have been reported at the total test
anxiety level, not the dimensional level. In addition, there is a dearth of information about test anxiety in students
in grade 2, although Seymour Sarason et al. (as cited in Hill, 1972) have stated that test anxiety can be found in
second grade students.
Examination of the anxiety literature may be helpful in understanding grade/age-related differences in test anxiety,
as test anxiety has been defined as general anxiety in testing situations (Spielberger et al., 1978; Taylor, 1956).
Research has suggested that there are age differences in anxiety patterns in children (Dacey & Fiore, 2000; Warren
& Sroufe, 2004; Weems, 2008; Westenberg, Siebelink, & Treffers, 2001). Dacey and Fiore (2000) stated that these
age-related differences in the expression of anxiety are impacted by the cognitive development of children, where
their cognitive abilities become more abstract and awareness of their environment becomes more acute with age,
suggesting that cognitive (i.e., worry) symptoms of anxiety or test anxiety may actually increase with an increase
in children’s age. For example, children between the ages of 9 and 11 are reported to worry about school failure
(Dacey & Fiore, 2000) and the worry component of test anxiety is defined as students’ concerns about failing tests.
In addition, as children become more aware of their environment with an increase in age, they may become more
cognizant of their observable (e.g., jittery, restless, and avoidant) behaviors in situations where they may feel
threatened, such as testing situations. Therefore, task-irrelevant behaviors, a component of test anxiety, which
includes jittery, restless, and avoidant behaviors, may also increase with an increase in children’s age. Based on
Dacey and Fiore’s (2000), Warren and Sroufe’s (2004), Weems’ (2008), and Westenberg et al.’s (2001) work in the
field of anxiety, it is possible that grade differences in the worry and task-irrelevant behavior components of test
anxiety may be found, with older elementary school students reporting higher levels of worry and task-irrelevant
behaviors than younger elementary school students.
Gender differences have been reported in the elementary student population on measures of test anxiety (Nyroos,
Korhonen, Peng, & Linnanmaki, 2015; von der Embse et al., 2018). Research has shown that females reported
more test anxiety symptoms than males (Nyroos et al., 2015; von der Embse et al., 2018). Zeidner (1998) has
indicated that these gender differences reported are larger for the emotionality (physiological hyperarousal)
component than the worry component when traditional measures of test anxiety are used. Traditional measures of
test anxiety include only two components of test anxiety, an emotionality component and a worry component,
based on Liebert and Morris’ (1967) conceptualization of the test anxiety construct and Spielberger et al.’s (1978)
work in the development of the Test Anxiety Inventory (Spielberger, 1980). However, there have been some
studies where no gender differences were found on the worry component of test anxiety when these two
dimensions of test anxiety were the only components examined (Zeidner & Nevo, 1992).
Before grade and gender differences can be explored on new and existing measures, tests of measurement
invariance need to be conducted. Measurement invariance is a technique used to determine whether the test scores
of individuals in the different groups being compared are on the same measurement scale (Reise, Widaman, &
Pugh, 1993). Only when test scores are on the same measurement scale, group comparisons can be made. In the
past, many researchers neglected to test for invariance before examining group differences and therefore, the
results reported by these researchers may not be accurate. A measurement invariance study has not been conducted
on a measure of test anxiety based on recent conceptualizations of the test anxiety construct and includes students
in second grade.
The purpose of the present study was to examine the level and expression of test anxiety in a sample of U.S.
elementary students on a new multidimensional measure of test anxiety based on recent conceptualizations of the
test anxiety construct. More specifically, grade and gender differences were explored on the TAS-E in U.S.
students in grades 2-5. This is the first study to the author’s knowledge to examine grade and gender differences
using measurement invariance on a new multidimensional measure of test anxiety developed in the United States
and designed specifically for the elementary student population that also includes students as young as grade 2.
The research questions for the current study follow:
1)

Is the test anxiety construct similar across grade and gender in a sample of elementary students on the TAS-E?

2)

Do grade (students in grades 2-3, students in grades 4-5) differences exist on the TAS-E in a sample of
elementary students?
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Do gender (male, female) differences exist on the TAS-E in a sample of elementary students in grades 2-5?

2. Method
2.1 Participants
The participants for the present study included 1221 elementary students, 600 (49.1%) males and 621 (50.9%)
females. The students ranged in age from 7 to 12 (M = 9.41, SD = 1.19) and were in grades 2-5 (M = 3.62, SD =
1.10). Two hundred and thirty-two (19.0%) second graders, 328 (26.9%) third graders, 335 (27.4%) fourth graders,
and 326 (26.7 %) fifth graders made up the sample. Ethnic distribution of the sample included African American
(2.2%), Asian (.5%), Hispanic (2.5%), Multi-racial (12.9%), Native American (3.4%), and White (78.5%)
elementary students. Students were recruited from 19 elementary schools. The elementary school students resided
in the Midwestern region of the United States.
2.2 Instrument
The TAS-E was used in the present study. The TAS-E is a 30 item, multidimensional measure based on recent
conceptualizations of the test anxiety construct. The TAS-E consists of four test anxiety (Physiological
Hyperarousal, Social Concerns, Task Irrelevant Behaviors, and Worry) subscales and a Total Test Anxiety scale.
The Physiological Hyperarousal subscale (9 items) assesses the physical symptoms associated with test anxiety
and the Social Concerns subscale (6 items) measures concerns about parents, teachers and peers if one does not do
well on a test. The Task Irrelevant Behaviors subscale (8 items) measures fidgety and avoidance behaviors and the
Worry subscale (7 items) assesses the worrisome thoughts about failing tests and the repercussions associated with
failing. The Total Test Anxiety scale score is determined by summing the raw scores from the four test anxiety
subscales and is a measure of overall test anxiety. Cronbach coefficient alphas for the four test anxiety subscale
scores and the Total Test Anxiety scale scores reported in an earlier study ranged from .78 to .92 (Lowe et al.,
2011). Validity evidence for the TAS-E scores has been reported (Lowe et al., 2011).
2.3 Procedures
Parental consent was obtained prior to the study and student assent was obtained before the TAS-E and in some
cases, other measures were administered to the elementary students. Students were administered the measure(s) in
large groups in their schools. Test administrators followed standardized test procedures in the administration of the
measure(s). The sample used in the present study is part of the norming sample of the TAS-E.
3. Results
3.1 Confirmatory Factor Analyses
Analyses for the present study were conducted with Mplus, Version 7.11 (L. K. Muthén, & B. O. Muthén,
1998-2013). Single-group confirmatory factor analyses (CFAs) were performed for each of eight different groups.
The eight different groups included students in grades 2-3, students in grades 4-5, males, females, female students
in grades 2-3, male students in grades 2-3, female students in grades 4-5, and male students in grades 4-5. The
robust weighted least squares, WLSMV, estimator served as the parameter estimator in these analyses due to
univariate and multivariate non-normality and the categorical nature of the TAS-E response options (see Flora &
Curran, 2004; Wirth & Edwards, 2007).
Hu and Bentler’s (1999) guidelines were used to determine a good and an adequate model fit to the data. A model
was considered to be a good fit if the comparative fit index (CFI) value and the Tucker-Lewis index (TLI) value
were equal to or greater than .95 and the root mean square error of approximation (RMSEA) value was less
than .06. A model was considered to be an adequate model fit if the CFI value and the TLI value were greater
than .90 and the RMSEA value was less than .08.
The results of the single-group CFAs for the eight different groups are presented in Table 1. A good model fit was
found for students in grades 2-3, students in grades 4-5, males, females, and female students in grades 4-5. An
adequate model fit was reported for male students in grades 2-3, female students in grades 2-3, and male students
in grades 4-5.
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Table 1. Summary of the fit indexes from the single-group confirmatory factor analyses for eight different groups
on the test anxiety scale for elementary students
Groups

WLSMVχ2

df

CFI

TLI

RMSEA [90% CI]

Males

885.048****

399

.957

.953

.045 [.041, .049]

Females

870.905****

399

.964

.961

.044 [.040, .048]

Students in Grades 2-3

806.370****

399

.963

.960

.043 [.038, .047]

Students in Grades 4-5

899.856****

399

.964

.960

.044 [.040, .047]

Males Grades 2-3

639.666****

399

.952

.948

.048 [.041, .055]

Females Grades 2-3

657.539****

399

.953

.949

.047 [.040, .053]

Males Grades 4-5

703.801****

399

.948

.944

.048 [.042, .053]

Females Grades 4-5

628.264****

399

.966

.963

.042 [.036, .048]

Note. WLSMVχ2 = robust mean-and-variance adjusted chi-square; df = degrees of freedom; CFI = comparative fit
index; TLI = Tucker–Lewis index; RMSEA = root mean square error of approximation; 90% CI = 90% confidence
interval; ****p < .0001.
3.2 Composite Reliabilities
Composite reliability estimates were computed for the eight different groups on each of the four subscales of the
TAS-E. The range of these composite reliability estimates for the four TAS-E subscales for each of the eight
different groups is presented in Table 2. The overall range for each of the eight different groups on the four TAS-E
subscales was .84 to .93.
Table 2. Composite reliability ranges for the eight different groups on the four subscales of the test anxiety scale for
elementary students
Groups

Composite Reliabilities

Males

.85-.92

Females

.87-.92

Students in Grades 2-3

.85-.91

Students in Grades 4-5

.86-.93

Males Grades 2-3

.86-.91

Females Grades 2-3

.84-.92

Males Grades 4-5

.84-.93

Females Grades 4-5

.87-.92

3.3 Multi-Group Confirmatory Factor Analyses
Tests of measurement invariance followed. Multi-group CFAs were performed across males and females, students
in grades 2-3 and students in grades 4-5, male students in grades 2-3 and female students in grades 2-3, and male
students in grades 4-5 and female students in grades 4-5. Chen’s (2007) criteria, a change in the CFI, ΔCFI, <.01
and a change in the RMSEA, ΔRMSEA, <.015, were used to determine whether configural, metric, and scalar
invariance seemed tenable for the four multi-group comparisons. The results of the four multi-group comparisons
indicated configural, metric, and scalar invariance was supported, as the ΔCFI and ΔRMSEA were within Chen’s
criteria for each test of invariance conducted (see Table 3).
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Table 3. Tests of invariance across grade and gender on the test anxiety scale for elementary students
Groups

WLSMVχ2

df

ΔWLSMVχ2

Δdf

CFI

ΔCFI

RMSEA [90% CI]

ΔRMSEA

Males and Females
1. Configural

1756.062****

798

2. Metric

1654.571****

824

42.223*

26

.966

.961
.005

.041 [.038, .043]

.044 [.042, .047]
.003

3. Scalar

1832.517****

910

252.709**

86

.962

.004

.041 [.038, .043]

.000

Grades 2-3 and 4-5
1. Configural

1706.156****

798

2. Metric

1565.497****

824

22.462

26

.970

.964
.006

.038 [.035, .041]

.043 [.040, .046]
.005

3. Scalar

1705.746****

910

189.840**

86

.968

.002

.038 [.035, .041]

.000

Males & Females Grades 2-3
1. Configural

1295.326****

798

2. Metric

1254.655****

824

36.995

26

.959

.953
.006

.043 [.038, .048]

.047 [.042, .052]
.004

3. Scalar

1351.958****

910

125.779**

86

.958

.001

.042 [.037, .046]

.001

1. Configural

1331.084****

798

2. Metric

1316.523****

824

40.427*

26

.961

.003

.043 [.038, .047]

.002

3. Scalar

1480.566****

910

246.746**

86

.955

.006

.044 [.039, .048]

.001

Males & Females Grades 4-5
.958

.045 [.041, .049]

Note. WLSMVχ2 = robust mean-and-variance adjusted chi-square; df = degrees of freedom; ΔWLSMVχ2 =
change in the robust mean-and-variance adjusted chi-square; Δdf = change in degrees of freedom; CFI =
comparative fit index; ΔCFI = change in the comparative fit index; RMSEA = root mean square error of
approximation; 90% CI = 90% confidence interval; ΔRMSEA = change in the root mean square error of
approximation; *p < .05, **p < .01, ****p < .0001
3.4 Latent Mean Analyses
Latent mean analyses were performed for each of the four multi-group comparisons on the TAS-E (see Table 4).
The advantage of conducting latent means analyses is that latent means do not contain measurement error, whereas
observed scores do. In addition, effect sizes, Cohen’s (1988) ds, were computed. Students in grades 4-5 reported
more task irrelevant behaviors and worry symptoms than students in grades 2-3, with small effect sizes. Females,
female students in grades 2-3, and females in grades 4-5 reported more physiological hyperarousal, task irrelevant
behaviors, and worry symptoms than males, male students in grades 2-3, and male students in grades 4-5,
respectively, with small effect sizes.
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Table 4. Latent mean analyses and effect sizes (d) for students in grades 2-3 and 4-5 and males and females on the
test anxiety scale for elementary students
β estimate

SE

p

d

Males and Females
Physiological Hyperarousal

.423

.063

<.001

.42

Task Irrelevant Behaviors

.261

.066

<.001

.26

-.038

.111

.734

.04

.299

.065

<.001

.30

Social Concerns
Worry
Students in Grades 2-3 and 4-5
Physiological Hyperarousal

.032

.066

.627

.03

Task Irrelevant Behaviors

.478

.066

<.001

.48

Social Concerns

-.183

.122

.133

.18

.309

.062

<.001

.31

Physiological Hyperarousal

.393

.091

<.001

.39

Task Irrelevant Behaviors

.280

.096

<.01

.28

Social Concerns

.109

.151

.469

.11

Worry

.208

.095

<.059

.21

Physiological Hyperarousal

.455

.086

<.001

.46

Task Irrelevant Behaviors

.306

.093

<.01

.31

-.180

.162

.265

.18

.405

.089

<.001

.41

Worry
Males and Females in Grades 2-3

Males and Females in Grades 4-5

Social Concerns
Worry

4. Discussion and Conclusion
Overall, the findings from the present study indicated that the test anxiety construct is relatively similar across
grade and gender in a sample of U.S. elementary students in grades 2-5. To the author’s knowledge this is the first
study that has examined measurement invariance with a U.S. elementary student sample on a multidimensional
measure based on recent conceptualizations of the test construct and developed to include students as young as
second grade. This finding indicates that group comparisons can be made across grade and gender on the TAS-E in
samples of elementary school-age students in grades 2-5.
Grade differences were found on the TAS-E. Students in grades 4-5 reported more task irrelevant behaviors and
worry symptoms than students in grades 2-3. The clinically meaningful differences in task-irrelevant behaviors
and worry in the current study appear to be in line with age-related differences discussed within the field of anxiety
(Dacey & Fiore, 2000; Warren & Sroufe, 2004; Weems, 2008; Westenberg, Siebelink, & Treffers, 2001) and may
be related to the cognitive development of children where they become more aware of their cognitions and their
environment (Dacey & Fiore, 2000) and possibly their observable (jittery, restless, and avoidant) behaviors, with
an increase in age. Evidence does exist to support an association between children’s worry and their development
(Vasey & Daleiden, 1994), with worrisome thoughts becoming more pronounced and complex as children age
(Muris, Merckelbach, Meesters, & van den Brand, 2002; Vasey, Crnic, & Carter, 1994).
Besides grade differences, gender differences were also found on the TAS-E, with females, females in grades 2-3,
and females in grades 4-5 reporting more physiological hyperarousal, task irrelevant behaviors, and worry
symptoms than males, males in grades 2-3, and males in grades 4-5, respectively, with small effect sizes. It is
interesting to note that the physiological hyperarousal component had the largest effect size, which is in agreement
with the test anxiety literature (Zeidner, 1998). Overall, these findings are in agreement with the test anxiety
literature, with females reporting more test anxiety symptoms than males (Seipp & Schwarzer, 1996; von der
Embse et al., 2018).
The findings of the present study suggest that elementary school-age females and students in fourth and fifth
grades are at a higher risk for test anxiety than elementary school-age males and students in second and third
grades. Therefore, students who are at a higher risk may benefit from strategies to decrease their symptoms of
test anxiety. Research has shown interventions to be effective in reducing the cognitive and physiological
hyperarousal (emotionality) components of test anxiety (Ergene, 2003; Hembree, 1988; von der Embse,
Barterian, & Segool, 2013). Weems et al. (2015) and Yeo et al. (2016) have conducted test anxiety intervention
programs with elementary students in school settings using behavioral (i.e., relaxation and exposure) and
6
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cognitive-behavioral (i.e., relaxation, self-talk, and study skills training) strategies, respectively, and have found
significant reductions in students’ test anxiety. Although these programs did not examine task irrelevant
behaviors and research would need to be conducted, avoidant, restless, and jittery behaviors may also be reduced
in these same programs due to the relaxation training and/or exposure components students’ receive. Other
potential strategies to reduce students’ task-irrelevant behaviors may include coping skills training, systematic
desensitization, and modeling (Ergene, 2003; Huberty & Dick, 2006; Zeidner, 1998).
There are several limitations associated with the present study. The ethnic and regional diversity of the current
study’s sample was somewhat limited. The elementary student sample used in the present study was
predominately White and from the Midwestern region of the United States. Therefore, replication of the current
study with a more representative U.S. sample should be conducted in the future. . Another limitation of the
current study was the use of only one assessment method (i.e., self-report). Although self-reports are one of the
better methods to assess students’ internalizing issues (Woodruff-Borden & Leyfer, 2005), the use of other
assessment techniques, such as parent and teacher behavior rating scales, parent and teacher interviews, and
naturalistic observations would be helpful in corroborating the students’ test anxiety reported. Other areas for
future research with the TAS-E include the assessment of elementary students’ performance on the TAS-E
before, during, and after high-stakes testing, and other measurement invariance studies that examine test anxiety
across different ethnic groups in the United States.
In sum, grade and gender differences were found among elementary students on the TAS-E. These grade and
gender differences in the level and expression of test anxiety are important to examine to identify students who
may be at a higher risk for test anxiety. Students in grades 4-5 had clinically meaningful higher levels of
task-irrelevant behaviors and worry than students in grades 2-3 and females had clinically meaningful higher
levels of physiological hyperarousal, task-irrelevant behaviors, and worry than males. These findings may
provide assistance to mental health professionals and educators who work directly with elementary school-age
students in identifying and directing intervention efforts to decrease children’s test anxiety.
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