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Abstract

Foreign language classroom anxiety (FLCA) is a popular construct in applied linguistics
research, traditionally measured with the 33-item Foreign Language Classroom Anxiety Scale
(FLCAS). However, recent studies have started utilising the 8-item Short-Form Foreign
Language Anxiety Scale (S-FLCAS). There is therefore a need, which this study addressed in
five sequential steps, to validate the S-FLCAS in order to ensure the validity and reliability of the
scale. A sample of n = 370 foreign language learners was utilised in the validation efforts, which
included exploratory and confirmatory factor analyses, the establishment of convergent and
discriminant validity, and invariance testing. The S-FLCAS was found to have a unidimensional
structure with the 8 items loading on a single latent variable. Evidence was provided of the
internal consistency and the convergent and discriminate validity of the S-FLCAS. In addition,
the measure was found to be fully invariant across age, gender, educational levels, and L1
groups. It is therefore with some considerable confidence that we can recommend the future use

of the S-FLCAS in peer-reviewed research.



Validating the Short-Form Foreign Language Classroom Anxiety Scale (S-FLCAS)

Anxiety has been found to negatively impact learning across numerous contexts, including
mathematical learning (Hembree, 1990), science learning (Mallow, 2006), and foreign language
(FL) learning (Dewaele & Maclntyre, 2014). In the case of FL learning, a domain-specific form
of anxiety has been defined, namely, Foreign Language Classroom Anxiety (FLCA). In their now
seminal paper, Horwitz et al. (1986) summarised FLCA as ‘a distinct complex of self-perceptions,
beliefs, feelings, and behaviours related to classroom language learning arising from the
uniqueness of the language learning process’ (p. 128). The introduction of the construct of FLCA
also contained an accompanying 33-item measure, appropriately titled the Foreign Language
Classroom Anxiety Scale (FLCAS). The measure has been extensively investigated with regard to
its validity and reliability over the last three decades (see Horwitz, 1986; Caikang, 2003; Park,

2014) and has widely been accepted as a valid measure of the construct of FL learning anxiety.

The construct and its 33-item measure have remained staples in FL learning research on
individual differences since its initial publication. As a consequence of its ubiquity among learners,
FLCA has gained popularity as a variable in numerous studies and broad nomological network of
variables (see Macintyre, 2017). For example, FLCA has been linked to proficiency in FL learning
(Arnaiz & Guillén, 2012), the willingness to communicate in the target language (Rastegar &
Karami, 2015), motivation to learn the target language (Alrabai & Moskovsky, 2016), as well as
interpersonal variables, such as the personality traits of neuroticism and perfectionism
(Ghorbandordinejad & Nasab, 2013; Liu & Zhang, 2008), emotional intelligence (Shao, Ji & Yu,
2013), and self-esteem (Liu & Zhang, 2008). In addition, research examining FLCA with its
accompanying 33-item FLCAS has taken place in diverse contexts, with studies examining gender

differences in FL learning (e.g., Al-Saraj, 2014; Ezzi, 2012), studies examining adolescent FL



learners (e.g., Dordinejad & Ahmadabad, 2014) and adult FL learners (e.g., Dewaele, 2013), as
well as studies examining a diverse set of target languages, including French (Gardner, Tremblay
& Masgoret, 1997), Arabic (Elkhafaifi, 2005), and Chinese (Zhao & Whitchurch, 2011). The
construct of FLCA and the 33-item FLCAS have been found to function across a variety of

research contexts and are firmly entrenched in the research lexicon of FL learning studies.

Recent developments in the field language learning (Dewaele, 2012; Prior, 2019) have led
to even greater research interest in the complex role of emotions, including FLCA and its
measurement. FLCA has been studied alongside other emotions, such as Foreign Language
Enjoyment (FLE; see Botes, Dewaele & Greiff, 2020a; Dewaele, 2019) and Foreign Language
Boredom (FLB; see Kruk, 2021; Li, Dewaele & Hu, 2020). The paper which introduced FLE to
the research lexicon measured FLCA with an eight-item shortened version of the FLCAS (see
Dewaele & Maclintyre, 2014), which we refer to as the Short-Form Foreign Language Classroom
Anxiety Scale (S-FLCAS) in the present paper.! The S-FLCAS was first developed in an appendix
to Maclintyre’s (1992) doctoral dissertation. However, the eight-item measure has rarely been used
in lieu of the 33-item FLCAS in peer-reviewed articles, that is, until the article by Dewaele and
Maclintyre (2014) which has increased research attention for the S-FLCAS. Indeed, numerous
recent research publications have favoured the eight-item S-FLCAS over the longer, original 33-

item measure (e.g., Botes et al., 2020; Dewaele et al., 2019, Moskowitz & Dewaele, 2020).

Although the use of short-form measures such as the S-FLCAS has advantages, the lack of
a full validation study of the scale poses a significant research risk. Short-form measures have the

crucial advantage of reducing administration time and thus allowing researchers to include a larger

L1t should be noted that the eight-item scale was not given a specific name to differentiate it from the original 33-
item FLCAS in either MaclIntyre (1992) or Dewaele and Maclntyre (2014). For the sake of clarity, we decided to
call the eight-item measure the Short-Form Foreign Language Classroom Anxiety Scale in this study.



number of measures in an assessment battery (Heene et al., 2014). This is a substantial advantage
given the rise in the complexity of hypotheses and research questions in the social sciences, which
creates the need for researchers to measure an ever-increasing number of variables as efficiently
as possible in a single study (Ziegler et al., 2014). As such, it is unsurprising that the S-FLCAS
has become increasingly popular since its 2014 revival, as the eight items can easily be
incorporated into an assessment battery. However, unlike the 33-item FLCAS, no independent
validation of the S-FLCAS has been carried out. Researchers therefore run the risk of utilising a
measure that has not been consistently demonstrated to be valid and reliable or as usable across

various diverse contexts with different gender, age, education, and target language groups.

The aim of this study is therefore to fill the gap in research and provide an independent
validation of the S-FLCAS in order to determine the validity and reliability of the measure.
Validation efforts will include invariance testing in order to ensure that items do not function
differently across different age, gender, education level, and target language groups. In addition,
an overview of the literature on the use, development, and current evidence of the validity and

reliability of the FLCAS and S-FLCAS will be provided.

Foreign Language Classroom Anxiety Scale

The 33-item FLCAS was designed with the aim of providing a measure that captures the
unique, situation-specific anxiety that arises in the FL classroom (Horwitz et al., 1986). Indeed,
before the FLCAS, researchers in FL learning used a variety of general anxiety measures (see
Chastain, 1975; Kleinmann, 1977) which led to a perplexing pattern of results (Scovel, 1978).
Scovel (1978) attributed the contradictory results of his review — a mix of positive, negative, and
near-zero correlations with language achievement measure — to the variety of anxiety measures

that had been used, as anxiety was not conceptualised in a consistent manner across all the studies.



It is from this confounding phase in the literature (Maclntyre, 2017) that Horwitz et al. (1986) set

out to design a measure that targeted anxiety as it is experienced in the FL classroom.

The introduction and popular use of the FLCAS has validated Scovel’s (1978) opinion that
the use of a consistent measure of language anxiety would lead to more consistent patterns of
results. Recent meta-analyses have established clear, negative relationships between FLCA and
language learning achievement (Botes et al., 2020b; Teimouri et al., 2019; Zhang, 2019). The
success of the FLCAS in conceptualising language anxiety may be attributed to the strong design
of its items.  Items were based on the theoretical building blocks of test anxiety, communication
apprehension, and fear of negative evaluation in the context of FL learning. However, it should be
noted that Horwitz (1986, 2017) has specified that although FLCA is conceptually related to these
three constructs, it is a separate and unique variable. FLCA can therefore not be reduced to the
sum of test anxiety, communication apprehension, and fear of negative evaluation in the context
of FL learning. Instead, FLCA took its theoretical inspiration from these three constructs. Items
therefore refer to feelings of anxiety, nervousness, and unease in the FL classroom, with items
such as ‘In language class, | get so nervous | forget things | know’ and 1 often feel like not going

to language class’ (Horwitz et al., 1986, p. 129).

Another theoretical foundation underlying the items of the FLCAS is the focus on
measuring FLCA as a form of situation-specific anxiety. Situation-specific anxiety can be
differentiated from trait and state forms of anxiety. Trait anxiety can be compared to a personality
trait, with an individual being consistently predisposed to anxious behaviours or thoughts across a
wide variety of contexts (Egloff & Hock, 2001). In turn, state anxiety is a temporary experience
of anxiety at a particular moment (Maclntyre & Gardner, 1991). Situation-specific anxiety, such

as FLCA, is seen as a delimited kind of trait anxiety in that it exhibits individual differences in the



levels of anxiety but only in response to the specific stimulus of language learning. Whereas a
person with high trait anxiety might be afraid of snakes, flying in a airplane, and speaking FL in
the classroom, it is not necessary to assume that someone who usually is nervous about FL
speaking also fears snakes and flying (see Horwitz, 2017). Therefore, FLCA it is an anxiety that

re-occurs in a particular type of situation, the language classroom.

The psychometric attributes of the FLCAS have been investigated and reinvestigated
numerous times since the scale was introduced. Horwitz (1986) published a validation study of the
scale with evidence of its test-retest reliability (rtt = .83) as well as its convergent and discriminant
validity. In order to establish validity, Horwitz (1986) correlated the FLCAS with trait anxiety (r
=.29, p <.01), test anxiety (r = .53, p < .01), fear of negative evaluation (r = .36, p < .01), and
communication apprehension (r = .28, p >.05). In addition, FLCA was found to be related to—
but independent from—trait anxiety, test anxiety, and fear of negative evaluation. Additional
evidence of the validity of the FLCAS has included high internal consistencies (a > .90; Aida,
1994; Elkhafaifi, 2005; Gocer, 2014) and response validity (To6th, 2008). However, the construct
validity of the FLCAS has been less consistent. FLCA was therefore established as a unique
construct, a form of anxiety conceptualized in a domain-specific way and worth investigating for

its effects on learners, its role in language use, and its relationship to language learning.



Table 1

Previously Conducted FLCAS Factor Analyses

Publication L1 Target Proposed factor structure Methods
Language

Aida (1994) English Japanese 1. Speech anxiety and fear of negative evaluation Principal component
2. Fear of failing the class analysis with varimax
3. Comfortableness in speaking with Japanese people rotation
4. Negative attitudes towards Japanese class

Chengetal. (1999)  Chinese English 1. Low self-confidence in speaking English Principal component
2. General English classroom performance anxiety analysis with varimax

rotation

Liu and Jackson Chinese English 1. Fear of negative evaluation Factor analysis with

(2008) 2. Communication apprehension varimax rotation
3. Test anxiety

Park (2014) Korean English 1. Communication apprehension and understanding Maximum likelihood
2. Communication apprehension and confidence exploratory factor

analysis with direct

oblimin rotation



Téth (2008) Hungarian English 1. Communication apprehension Principal component
2. Fear of inadequate performance in English classes analysis  with  direct

oblimin rotation




10

The original publication of the measure did not delve into the underlying factor structure,
nor was the factor structure broached in Horwitz’s (1986) validation study. It is therefore not
surprising that examinations of the factor structure of the FLCAS became a frequently studied and
debated topic. Different factor structures have been found across four studies, summarised in Table
1. Even though Horwitz (2001, 2017) has repeatedly stated that the conceptual building blocks of
FLCA do not necessarily translate into the underlying factors, Table 1 demonstrates that numerous
authors have labelled their factors in accordance with these conceptual building blocks. The
majority of studies examining the factor structure underlying FLCA (see Table 1) disregarded a
number of items that did not load on any of the selected factors. Indeed, Cheng et al. (1999)
disregarded 13 items, and Park (2014) disregarded 10 items that did not load on any selected
factors. The variability found in the underlying construct of FLCA may be attributed to the varying
contexts in which the sample data were collected, such as different target languages or the
proficiency levels of the sample groups (Park & French, 2013). In addition, different statistical
analyses of the sample data sets may have resulted in different factor structures, as estimation and
rotation methods can impact the results of exploratory factor analyses (Field, 2013). In effect, the
discarded items become conceptual orphans with uncertain relationships to the underlying factors.
In the interests of parsimony, the possibility of discarding some of the items in the FLCAS also

ought to be considered.

Confirming the construct validity of the FLCAS is further complicated by a lack of a clear
theoretical foundation with respect to the number of factors underlying FLCA. Horwitz (2017)
advised against attempts to uncover the theoretical building blocks of test anxiety, communication
apprehension, and fear of negative evaluation as factors underlying FLCA. Instead, Horwitz (2017)

advocated for more practically oriented research aimed at assisting and alleviating FLCA in FL
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learners, stating ‘my point is that we don’t need to thoroughly identify the components of Language
Anxiety or understand the interactions among them to help anxious learners’ (p. 38). We might
take Horwitz’ argument to suggest that a one-factor solution is optimal for conceptualizing FLCA
as a construct for measurement purposes. The issue of dimensionality is important for
understanding what one is getting when a specific test is employed, and accurate interpretation
requires accurate conceptualization and measurement (Flake & Fried, 2020). Indeed, practical
experimental or intervention-based research cannot be demonstrated to be effective if the targeted
variables are not measured in a valid and reliable manner—including the construct validity of the

scales (Flake & Fried, 2020).

The literature on the FLCAS has therefore established a measure with clear response
reliability and internal consistency, with consistent pattern of validity correlates (Botes et al.,
2020b). However, problematic items and an indistinct factor structure pose validity issues for the
future use of the scale. The lack of clear construct validity is especially problematic should
researchers aim to utilise multivariate statistical analysis techniques, such as structural equation
modelling, where the results of hypotheses depend on specifying clear factor structures (Barret,

2007).

One solution to the measurement issues of the FLCAS may therefore be the use of a
unidimensional scale, the S-FLCAS, if clear evidence of its validity and reliability can be obtained.
Therefore, in this study, our aim was to validate the S-FLCAS to confirm that it offers a valid and

reliable measurement of FLCA for use in future cross-sectional and intervention-based research.

Short-Form Foreign Language Anxiety Scale
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The aim of developing the S-FLCAS was to create a short-form FLCA scale that more
closely resembles the 10-item French Class Anxiety Scale and the 10-item French Use Anxiety
Scale that helped inspire Horwitz et al. (1986) to create the FLCAS (Maclintyre, 1992). Items were
selected through item analysis techniques, with items that did not adversely affect the internal
consistency of the scale removed one-by-one (Macintyre, 1992). The number of items were
whittled down from 33 to eight, one item at a time with continuous item analyses conducted every
time an item was removed, finally resulting in the eight-item S-FLCAS that showed minimal loss

of internal consistency.

Maclintyre (1992) investigated the validity of the S-FLCAS by examining the internal
consistencies, predictive validity, and convergent validity of the short form. The internal
consistencies of the full 33-item FLCAS and the eight-item S-FLCAS were markedly similar (o=
94; o.=.93; Maclintyre, 1992). Dropping 25 items had a negligible effect on the Cronbach alpha
coefficient. In addition, the correlations between the FLCAS and the S-FLCAS provided evidence
of convergent validity (r =.98, p <.01). The FLCAS and S-FLCAS were also found to have similar
correlational patterns with third variables, such as grades in language courses (r =-.38, p <.01;r
=-.33, p < .01), achievement test scores (r = -.48, p < .01; r = -.44, p < .01), and self-proficiency
ratings (r = -.61, p < .01; r = -.57, p < .01; Maclintyre, 1992), respectively. In each case, some
reduction in correlation was observed, which would be expected with fewer items, a smaller range
of possible scores, and less variability available for analysis. However, the observed reductions
were small and did change the substantive interpretation of the correlations. As such, the
preliminary validation of the S-FLCAS vyielded promising results and provided preliminary

evidence of the validity and reliability of the S-FLCAS, but the analysis was incomplete.



13

Several additional validity and reliability considerations remain for the eight-item S-
FLCAS, specifically regarding its construct validity, convergent validity, and divergent validity.
Given the contention regarding the factor structure of the 33-item FLCAS (see Table 1), a factor
analytical study of the S-FLCAS is needed. As far as the authors are aware, no study has conducted
a factor analysis of only the eight items of the S-FLCAS. The S-FLCAS was included in a
previously published factor analysis alongside the 21 items from the Foreign Language Enjoyment
Scale in order to establish the independence of FLCA and FLE (see Dewaele & Maclintyre, 2016).
The eight items loaded on a single factor alongside two enjoyment factors, indicating that a single
factor might underlie the S-FLCAS (Dewaele & Maclintyre, 2016). However, exploratory and
confirmatory analyses are needed to fully determine the construct validity of the S-FLCAS. In
addition, the relation of the S-FLCAS to variables associated with the construct of FLCAS—such
as communication apprehension, trait anxiety, and fear of negative evaluation—should be
examined to determine convergent validity. In addition, as the original validation attempt occurred
three decades ago and was unpublished (Maclntyre, 1992); it would be a prudent time to re-

examine the validity of the S-FLCAS, especially given its recent rise in popularity.

The S-FLCAS has been regularly utilised since it was included in the Dewaele and
Maclntyre (2014) study. Recent studies featuring the S-FLCAS have examined relationships
between FLCA and FLE (Uzun, 2017), FLCA and need for cognition (Razezadeh & Zarrinabadi,
2020), FLCA and language proficiency (Dewaele & Alfawzan, 2018), FLCA and emotional
intelligence (Resnik & Dewaele, 2020), and FLCA and teacher related variables (Hung, 2020),
whereas another study explored gender differences in FLCA (Alazeni, 2020). The rapid rise in the

popularity of the measure is most likely due to the convenience provided by short-form measures
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(Heene et al., 2014). The eight-item scale can therefore be easily incorporated alongside numerous

other measures in an assessment battery.

Thus, Maclintyre (1992) developed the S-FLCAS through the use of sound psychometric
methods and investigated the preliminary validity of the measure, though the analysis stopped
short of a complete validation of the short form and assessment use a new sample is required.
Although the measure was found to possess predictive validity, there was no attempt to address
the factor structure underlying the S-FLCAS, and evidence of its confirmatory and discriminatory
validity in a new sample is needed to avoid capitalizing on chance correlation in the previous
sample. In addition, considerable time has passed since the initial validation efforts in 1992. Given
increasing interest in emotion in SLA, the use of the S-FLCAS might be expected to increase,
especially if a full examination of the reliability and validity of the S-FLCAS supports its use as a

valid and reliable measure.

Method

Participants

The sample consisted of n = 370 international adult foreign language learners. The mean
age of the sample was 27.56 years (SD = 10.25), with 168 male and 202 female participants. The
average number of self-reported languages known by participants was 3.91 (SD = 1.79). There
were a total of 45 different languages being learnt by the sample, with the majority learning Dutch
(n = 50), followed by French (n = 40), and German (n = 36). More information regarding the
descriptive statistics and distributions of data for age, education level, and the L1 of the sample

can be found in the Supplementary Materials.
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The data were collected in 2019 via the online platform SoSci Survey, utilising snowball
sampling. All ethical requirements for data collection and storage were met as stipulated by the

University of [redacted for peer-review].

Instruments

The following instruments were used in the validation of the S-FLCAS.

Short-Form Foreign Language Classroom Anxiety Scale (S-FLCAS)

The S-FLCAS consists of eight items identified by Maclntyre (1992) and as stipulated by
Dewaele and Maclintyre (2014). The scale is aimed at measuring the broad construct of anxiety
specific to foreign language learning, with items such as It embarrasses me to volunteer answers
in my FL class’. Two of the eight items are reverse coded (‘I don’t worry about making mistakes
in FL class’ and ‘I feel confident when I speak in FL class”). Items are rated on a 5-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The sample Cronbach alpha was a.

=.89.

Penn State Worry Questionnaire — Abbreviated (PSWQ-A)

This is an abbreviated eight-item measure that was designed to provide a general indication
of worry and anxiety in adults, with items such as ‘My worries overwhelm me’. The eight-item
version of the PSWQ was developed to address goodness-of-fit concerns in the original 16-item
full-length version of the questionnaire (Hopko et al., 2003). Items are measured on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The Cronbach alpha for the

PSWQ was a = .94 in this sample.

Brief Fear of Negative Evaluation Scale (BFNES)
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This is an eight-item measure for examining a general social anxiety and fear of being
negatively judged by others, with items such as ‘I am afraid that people find fault with me’
(Rodebaugh et al., 2004). Items are measured on a 5-point Likert scale ranging from 1 (strongly

disagree) to 5 (strongly agree). The sample Cronbach alpha was a = .96.

Short-Form Foreign Language Enjoyment Scale (S-FLES)

This is a nine-item broad measure of positive emotion experienced in the foreign language
classroom (Botes et al., 2021a). This short-form version of the original 21-item scale developed
by Dewaele and Maclntyre (2014) contains items such as ‘I enjoy FL learning’. Items are measured
on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The sample

Cronbach alpha was o = .89.

Data Analysis

The validation of the S-FLCAS occurred in five sequential steps, detailed in Figure 1. The

specific analyses and procedures involved in each step are described below.

Figure 1.

Method Flowchart.
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In accordance with the best practice guidelines (see Hagtvet & Sipos, 2016; Marsh et al.,

2005), SPSS 25 was used to randomly split the data set in two. Subsequently, the two data sets

were compared via t-tests to ensure that no statistically significant differences could be found

between the two newly created samples. The examination of the factor structure in Step 2 utilised
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the first sample that was created, and the confirmation of the measurement model in Step 3

utilised the second sample.

Step 2: Investigating the Factor Structure

The factor structure underlying the eight-item S-FLCAS was examined via maximum
likelihood estimation with oblique (promax) rotation in JASP (JASP Team, 2020). Promax
rotation was utilised as it would be theoretically expected that factors underlying FLCA would
correlate, should a multidimensional factor structure emerge from the data (Toth, 2008). The first
sample was utilised in this analysis. The factor structure was determined via the eigenvalue

greater than 1 criterion and the scree plot.

Exploratory factor analysis with maximum likelihood estimation was chosen as the factor
extraction method as it has been found to be less biased for uncovering the underlying factor
structure and empirical fit than its rival principal axis factoring and generalised least square
methods (de Winter & Dodou, 2012; Olssen et al., 2000). Furthermore, promax rotation was
chosen as it is theoretically assumed that, should a multidimensional factor structure underlie
FLCA, the factors in such a model will most likely be correlated (Field, 2013). Factor loadings

were categorized as low (< .4), acceptable (.4 to .6), or high (> .6; Kline, 2014).

Step 3: Confirming the Factor Structure

The factor structure identified in Step 2 of the analysis was confirmed via a confirmatory
factor analysis in R utilising the Lavaan package (Rosseel, 2012). The second sample generated in
Step 1 was used for this analysis. Maximum likelihood estimation with robust standard errors were
used to estimate all confirmatory factor analysis (CFA) models (including the invariance models).

There were no missing values. The fit of the measurement model was evaluated via the following
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fit indices: the Root Mean Square Error of Approximation (RMSEA), the Standardised Root Mean
Square Residual (SRMR), the Comparative Fit Index (CFl), and the Tucker-Lewis Index (TLI). A
model was deemed to have a close fit when CFl and TLI > .95, RMSEA < .08, and SRMR < .08
(Hu & Bentler, 1999). Factor loadings and cross-loadings were further investigated to determine

the fit of the model.

It should be noted that the size of the sample utilised in this analysis can be considered
somewhat small (n = 185). It would therefore be appropriate to examine statistical power before
conducting the confirmatory factor analysis. As such, an extensive power analysis was conducted

alongside the confirmatory factor analysis in Step 3.

Step 4: Recombining the Data Set

The two halves of the data set were recombined into a single data set of n = 370. The data
set was recombined to provide sufficient statistical power to conduct invariance analyses. The

full data set was utilised in the reliability, validity, and invariance analyses conducted in Step 5.

Step 5: Validity, Reliability, and Invariance Testing

Reliability was examined via internal consistency coefficients as measured by

Cronbach’s alpha and McDonald’s omega.

Both the convergent and discriminant validity of the S-FLCAS were examined.
Convergent and discriminant validity were established by contrasting the S-FLCAS with the
PSWQ-A and the BFNES. The PSWQ-A provided a general measure of anxiety, and the BFNES
provided a general indication of social anxiety. It is theoretically assumed that FLCA is related
to, yet conceptually different from, general anxiety and social anxiety (Horwitz et al., 1986).

Low to moderate correlations (.15 <r <.35) would therefore be expected between the S-FLCAS,
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the PSWQ-A, and the BFNES and would provide evidence of convergent validity. In addition,
the S-FLCAS should present as a distinct construct in an exploratory factor analysis alongside
the PSWQ-A and the BFNES, thus providing evidence of discriminant validity. In addition, the
moderate negative association between FLCA and FLE has been established in the literature (r =
-.30; see Botes et al., 2021b), and as such, the S-FLES was further utilised to establish

discriminant validity.

Furthermore, invariance testing was conducted on the S-FLCAS to demonstrate its
generalisability across different subgroups in the population. Invariance was examined across
gender, age groups, education level, and L1 groups. Invariance testing was conducted via JASP
(JASP Team, 2020). A measure is said to be invariant when members of different groups (e.g.,
males and females) who have the same standing on the construct of interest receive the same
observed score on the measure (Meredith. 1993). Thus, if measurement invariance is established,
it can be assumed that the construct of interest is measured consistently across groups and that
the properties of the scale are not affected by group differences. Using multigroup CFA, we
tested measurement invariance by employing a series of increasingly restrictive invariance
models across each of the aforementioned groups (Meredith, 1993; Millsap, 2011). First, we
tested a configural invariance model in which all parameters were freely estimated across groups
(Meredith, 1993). Configural invariance is used to test whether the factor structure is the same
across groups. Next, a metric invariance model was tested in which the factor loadings were set
to be invariant across groups (Meredith, 1993). Metric invariance implies that the different
groups respond to the items in the same way. Lastly, scalar invariance was assessed by
specifying a model in which both factor loadings and item intercepts were constrained to be

equal across groups. Evidence of scalar invariance allows for comparisons of latent means across
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groups (Meredith, 1993). In each consecutive step, the more restrictive model

was compared with the previous, less restrictive model. The guidelines proposed by Cheung and
Rensvold (2002) and Chen (2007) were used to evaluate invariance. Accordingly, invariance is
supported when the ACFI <-.010, ARMSEA < .015, and ASRMR < .030 (for metric invariance)
or ASRMR <.015 (for scalar invariance) when comparing the less restrictive with the more
restrictive model. The change in CFI was used as the main criterion as RMSEA and SRMR tend
to over-reject invariant models when the sample size is small (Chen, 2007). Invariance (and CFA
model fit) cut-offs should, nevertheless, be considered rough guidelines instead of golden rules.
Thus, in addition to the model fit indices, all available information, including the parameter
estimates, statistical conformity, and theoretical adequacy of the models was considered to

ultimately evaluate the CFA models (Marsh et al., 2004).

The sample was overwhelmingly composed of college-educated, young adults with an
English L1 (see the Supplementary Materials). We limited the number of subgroups for age,
education, and L1 to two groups because additional categorisations would have resulted in
severely unbalanced groups (due to small sample sizes), which may have affected the results
(Yoon & Lai, 2018). Therefore, this redistribution of groups was aimed at establishing groups of
more or less equal sizes and of sufficient size to make invariance testing viable (e.g., Finch et al.,
2018; Meade & Bauer, 2007). As such, participants were grouped into two major age groups,
namely, young adults (18 to 25 years; n = 208) and adults (26+ years; n = 162). Two major
education groups were also formed, namely, those with a secondary school education (n = 117)
and those with a post-secondary school education (n = 253). Furthermore, due to the

overwhelming number of English L1 participants in the sample, two L1 groupings were made,
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namely, English L1 (n = 212) and non-English L1 (n = 158). Lastly, gender was examined via

self-identified gender categories of female (n = 202) and male (n = 168).

Results

Step 1: Splitting the Data Set

The data set was randomly split into two separate samples. The two samples were examined
via t-tests to determine that no statistically significant differences were present. The results of the
t-tests can be found in the Supplementary Materials. Descriptive statistics for each sample can be

found in Table 2.

Table 2

Descriptive Statistics for Samples 1 and 2

Sample 1 Sample 2
Sample size 185 185
Gender 56.2% female 53% female
Age M =27.34 (SD = 10.11) M =27.78 (SD = 10.4)
Level of multilingualism M =3.95 (SD = 1.69) M =4.01 (SD =1.88)
Average total FLCA M =2.82 (SD =.92) M =2.96 (SD = .93)

Step 2: Investigating the Factor Structure

An EFA with ML estimation and oblique (promax) rotation of the eight-item S-FLCAS
was applied to Sample 1. The eigenvalue criterion (eigenvalue greater than 1) indicated that FLCA
has a unidimensional factor structure as the first factor had an eigenvalue of 4.670, with all
following factors indicating eigenvalues < .850 (see Table 3). In addition, the scree plot further

demonstrated that a single factor underlies the S-FLCAS (see Figure 2) because an inflection point
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after the first factor is visible, and no other inflection points were shown. It is therefore with some

confidence that we can state that FLCA as captured by the S-FLCAS is a unidimensional construct.

Table 3

EFA of the S-FLCAS

Item Factor 1
1 T775?
2 6112
3 7792
4* 4761
5* 7541
6 7371
7 .840!
8 781!

Note. *Reverse-scored items.
LAcceptable loading (.4 to .6). 2High loading (> .6).

The factor loadings of the individual items were also acceptable (> .60; Kline, 2005), with
the exception of Item 4: ‘I do not worry about making mistakes in FL class’. This item had a
somewhat low factor loading, which could be attributed to using a negation (“not”) to create an
item that is indicative of a lack of anxiety and therefore is reversely-scored (Conrad et al., 2004).
However, on the whole, the EFA in Step 2 of the data analysis process yielded a clear

unidimensional factor solution for FLCA.

Figure 2
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Step 3: Confirming the Factor Structure

As the factor structure of the S-FLCAS was found to be unidimensional in Step 2 of the
data analysis, Step 3 proceeded with a confirmatory factor analysis of the eight-item one-factor S-
FLCAS. The measurement model of the eight items of the S-FCLAS loading on a single latent
variable was tested with ML estimation with robust standard errors in Sample 2 of the data (see

Figure 3).
Figure 3

Model 1 of the S-FLCAS.
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Item 1
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Item 4

Foreign _
Language Item 5
Anxiety
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Item 8

Note. ** p < .001.

Overall, the fit statistics indicated a good fit, ¥>(20) = 56.324, p < .001. The CFl and TLI
were both above the desired cut-off of > .90 and indicated a close fit (CFI = .984; TLI = .927,;
Kline, 2005). The SRMR further demonstrated good fit as it was below the cut-off of <.05 (SRMR
=.048; Kenny, 2020). However, the RMSEA indicated a potential issue with fit (RMSEA =.099),

as it was well above the desired cut-off of < .08 (Kenny, 2020).

The factor loadings and modification indices provided some insight into the RMSEA
results. Item 4 had a considerably higher standard error (SE =.102) in comparison with other items.
Items 4 and 5 are reverse-scored, with item 4 in particular using the negative adverb of ‘not’ to
create a negatively worded statement (‘I don’t worry about making mistakes in FL class’).
Reverse-scored items are well-known to be associated with measurement difficulties, as reverse-
scored items may lead to atypical responses (Carlson et al., 2011), which in turn impacts the

models’ fit statistics (Conrad et al., 2004) and may lead to Type Il errors in model rejection
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(Woods, 2006). The S-FLCAS contains two reverse-scored items (Items 4 and 5). The
modification index in the confirmatory factor analysis suggested correlating Items 4 and 5 and thus

‘fixing’ the pathway between the two reverse-scored items (Ml = 15.921).

Therefore, due to the known measurement difficulties caused by reverse-scored items and
the results of the modification index, a second measurement model was tested with a correlation
added between Items 4 and 5. The second model again utilised ML estimation with robust standard

errors in Sample 2 (see Figure 4).

Figure 4.

Model 2 of the S-FLCAS.

Item 1

Item 2

Item 3

a Item 4
Foreign )
Language : Item 5
Anxiety

Item 6

Item 7

Item 8§

Note. ** p < .001.

The second model demonstrated an improved, close-fitting model (see Table 4). In

particular, the CFI and TLI values both increased to indicate a very close fit (> .95; Kline, 2005).
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In addition, the SRMR further decreased to indicate a close fit (< .05; Kenny, 2020). However, the
most significant improvement could be seen in the results of the RMSEA, which now indicated an

adequate fit in the second measurement model (< .08; Kenny, 2020).

Table 4

Comparison of the Fit Statistics for Models 1 and 2

Model 1 Model 2
¥? (df) 56.324 (20), p < .001 40.414 (19), p < .001
CFlI .948 969
TLI 927 955
RMSEA .099 .078
SRMR .048 .040

Overall, the unidimensional model of the S-FLCAS provided a good fit to the data, with
the caveat that if the individual items are used in SEM we would recommend correlating the
reverse-scored Items 4 and 5 for the measurement model of the S-FLCAS in the future. As such,
all validity and invariance analyses conducted in Step 5 of the data analysis included the

symmetrical effect between Items 4 and 5.

Step 4: Recombining the Data Set

It should be noted that the two samples (n = 185; n =185) utilised separately in Steps 2 and
3 of the data analyses were again recombined into a single data set (n = 370). This combined data

set was used in the reliability, validity, and invariance testing in Step 5 of the data analysis.

Step 5: Validating the S-FLCAS

Reliability
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The internal consistency of the eight-item S-FLCAS was acceptable, as measured by both

Cronbach’s alpha (a = .891) and McDonald’s omega (o = .893).

Validity

In order to establish validity, we compared the total score from the S-FLCAS with the

scores from the PSWQ-A, the BFNES, and the S-FLES (see Table 5).

Table 5

Correlation Table

1 2 3 4
1. S-FLCAS - .322** .008 -.264**
2. PSWQ-A - .090 -.050
3. BENES - -.014
4. S-FLES -
**p<.001.

The S-FLCAS was found to be moderately positively correlated with general anxiety as
measured by the PSWQ-A (r =.322, p <.001). Language anxiety is theoretically expected to be
associated with, yet a distinct construct from, general anxiety (Horwitz et al., 1986). As such, the
finding of a moderate positive correlation provided evidence of both convergent and discriminant
validity. Furthermore, an EFA of the items in both the S-FLCAS and the PSWQ-A vyielded two
distinct factors, one language anxiety factor and one general anxiety factor (see the Supplementary

Materials), further providing evidence of discriminant validity.

Contrary to our expectations, no statistically significant correlation was found between the
S-FLCAS and the BFNES. There was therefore no discernible relationship between language

anxiety and fear of negative evaluation in this data set. To this end, this result was somewhat
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unexpected as the fear of negative evaluation has been theorised to be one of the building blocks
of FLCA (Horwitz et al., 1986). Indeed, several studies using the 33-item FLCAS have found
moderate positive correlations between FLCA and fear of negative evaluation (Aydin, 2008;
Shabani, 2012; Tzoannopoulou, 2016), with Safranj and Zivlak (2018) finding that fear of negative
evaluation positively predicted FLCA (B = 0.13, p <.05). The statistically insignificant correlation
found between the S-FLCAS and BFNES reported here suggests that this component of the
original FLCAS is not well reflected in the short form of the scale. Researchers with a particular
interest in anxiety related to social comparison processes and/or teacher evaluation might prefer to

use the original long form of the FLCAS scale.

Lastly, the moderate negative correlation found between the S-FLCAS and the S-FLES
was as expected. A recent review of the literature found an overall moderate correlation between
FL learning anxiety and FL learning enjoyment (r =-.30, k = 25, N = 13,421, Botes et al., 2021b).
The S-FLCAS therefore followed the trend in the literature and provided further confirmation that

FLA and FLE are two distinct constructs.
Invariance Testing

We tested invariance by means of multigroup CFA models across gender, age, education
level, and L1, respectively. Although the configural, metric, and scalar models were run
consecutively for each of the groups separately (i.e., first running all three models for gender, then
all three models for age, etc.), we jointly report the results for gender, age, education level, and L1
for each level of invariance for the sake of brevity. First, we (separately) estimated the configural
invariance models for gender, age, education level, and L1. All the configural models provided a
good fit to the data (Table 6), suggesting that the overarching factor structure was equivalent across

all the gender, age, education level, and L1 groups that we tested. Next, we tested for metric
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invariance (separately) across gender, age, education level, and L1. When comparing the
configural invariance models with the metric invariance models, the ACFI, ARMSEA, and
ASRMR values fell within the recommended cut-offs (i.e., ACFI < -.010, ARMSEA < .015,
ASRMR <.030), supporting invariant factor loadings across gender, age, education level, and L1
groups (see Table 6). Lastly, we tested for scalar invariance (separately) across gender, age,
education level, and L1. When comparing the less restrictive metric models with the more
restrictive scalar models, the results suggested that the item intercepts could be assumed to be
invariant across gender, age, education level, and L1 groups because the ACFI, ARMSEA, and

ASRMR values did not exceed the recommended cut-offs.2

Overall, our invariance results suggest that foreign language classroom anxiety was
measured similarly by the S-FLCAS across the different groups. The scale properties (i.e., factor
structure, factor loadings, and item intercepts) were fully invariant across the specified groups,
suggesting that participants from different genders, ages, educational levels, and L1s understood
the S-FLCAS items in comparable ways. Our results attest to the generalisability of the S-FLCAS
across different subgroups of a population and indicate that latent mean comparisons on the S-

FLCAS across gender, age, education level, and L1 would be permissible, meaningful, and valid.

Table 6

Measurement Invariance Across Gender, Age, Educational Level, and L1

2 To account for the unbalanced group sizes in our invariance testing, we conducted a simulation study using a
subsampling approach developed by Yoon and Lai (2018). The method and results of these analyses are reported in
the supplementary material. In sum, the results of the simulation study confirmed our conclusion that the S-FLCAS
could be considered scalar invariant across gender, age, education level, and L1 groups.
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Invariance Y2 daf  p- CFI  RMSEA SRMR ACFI ARMSEA ASRMR

model value

Invariance across gender

Configural 74997 38 .001 .974 .073 .038

Metric 80.560 45 .001 .975 .065 .048 .001 -.008 .010

Scalar 86.882 52 .002 .975 .060 047 .000 -.005 -.001

Invariance across age

Configural 63.605 38 .006 .982 .060 .031

Metric 71.682 45 007 981 .057 .049 -001 -.003 .018

Scalar 78503 52 .010 .981 .052 047 .000 -.005 -.002

Invariance across educational level

Configural 76.585 38 .001 973 .074 .034

Metric 88.499 45 001 970 .072 .056 -.003 -.002 .022

Scalar 101.810 52 .001 965 .072 .054 -.005 .000 -.002

Invariance across L1

Configural 67.552 38 .002 979 .065 .033

Metric 71.781 45 007 981 .057 .042 .002 -.008 .009

Scalar 79.155 52 .009 981 .053 .041 .000 -.004 -.001
Discussion

The S-FLCAS was found to be a valid and reliable measure after the five sequential

validation steps were followed in this study.

The exploratory factor analysis uncovered a unidimensional structure underlying FLCA,
with all eight items loading on a single latent variable. The unidimensional structure was further
confirmed by the confirmatory factor analysis, although a minor measurement concern regarding
the reverse-scored items (Items 4 and 5) were raised. The two reverse-scored items were
therefore correlated as suggested by modification indices, and the second confirmatory factor

analysis indicated a close fit (RMSEA = .078; CFI = .969). The confirmation of a
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unidimensional FLCA construct as measured by the S-FLCAS is not an unexpected finding, as

Dewaele and Maclintyre’s (2016) results already indicated this possibility.

The unidimensional structure has the advantage of simplicity, in that the scale’s total
score can easily be used in linear regression and correlational studies without compromising the
underlying construct. In addition, when more advanced statistical techniques such as structural
equation modelling are used with individual item scores, the specification of the proposed
measurement model is straightforward with the recommended addition of fixing a path between
the two reverse-scored items (specifically items 4 and 5, see Figure 4). The inclusion of two
reverse-scored items might reduce response set bias (Borgers et al., 2004) but it does pose some
measurement limitations, as reverse-scoring has been found to adversely affect the model fit
(Conrad et al., 2004) and item responses (Carlson et al., 2012). As such, we do recommend that
the correlational path be included between the reverse-scored Items 4 and 5 when the S-FLCAS
measurement model is used in the future. In addition, fruitful future research may be carried out
by examining the value provided by the inclusion of the two negatively worded items and
exploring the option of creating an only-positively worded FLCAS. Nevertheless, the clear

unidimensional solution found to underlie the S-FLCAS can be considered a boon.

However, the acceptance of a unidimensional S-FLCAS does create some measurement
contention. The S-FLCAS is meant to capture the construct of FLCA in the same manner as the
full 33-item FLCAS, yet—as far as we are aware—no unidimensional solution of the FLCAS
has ever been proposed. However, given that no factor structure has consistently and repeatedly
been identified as underlying the FLCAS (see Table 1), and available solutions discard a
substantial number of items, we suggest that the S-FLCAS and the FLCAS both measure FLCA,

especially because Maclntyre (1992) found that the total scores from the two scales were nearly
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identical (r =.98, p <.01). Indeed, the numerous factor analyses of the full 33-item FLCAS may
have hinted at a unidimensional structure, with previous factor analytic studies often finding a
first factor that explained the majority of the variance in the data. For example, Aida (1994) and
Taéth (2008) both found multidimensional solutions, but both authors’ first factors explained the
considerable majority of the variance. It is likely the case that variance accounted for by the first
factor is largely responsible for the pattern of validity correlations observed over the 30+ years of
using the FLCAS in research. In addition, should a multidimensional structure of the full 33-item
FLCAS be the preferred solution, the possibility of a hierarchical structure with a global FLCA
factor cannot be discounted. As far as we are aware, a hierarchical solution of the full 33-item
FLCAS has not been tested or considered in previous studies. As such, the S-FLCAS was found
to have a clear unidimensional structure, which we argue does not hinder the S-FLCAS from
being considered a valid short-form of the FLCAS and does indeed measure anxiety experiences

the same conceptualisation of the construct of FLCA.

Beyond the factor structure, additional validation results were promising. The S-FLCAS
was found to have an acceptable internal consistency (o= .891; ® =.893), although as expected
it was somewhat lower than the internal consistency found by MacIntyre (1992; o = .93). The
statistically significant positive correlation between the S-FLCAS and the PSWQ (r =.322, p <
.001) indicated both convergent and divergent validity. The result confirmed the theoretically
expected relationship between FLCA and trait anxiety (Horwitz et al., 1986), as measured by the
S-FLCAS and the PSWQ, but the moderate correlation further indicated that although the two
constructs are related, they are independent. Furthermore, the statistically significant negative
correlation found between the S-FLCAS and the S-FLES (r = -.264, p < .001) further provides

evidence of convergent and divergent validity as the two variables of FLCA and FLE have
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consistently been found to be moderately negatively correlated (see Botes et al., 2020c). The
only fly in the proverbial ointment of the validation attempt is the nonsignificant result found
between FLCA and fear of negative evaluation as measured by the S-FLCAS and the BFNES,
respectively. A relationship between FLCA and fear of negative evaluation has been established
in the literature (see Aydin, 2008; Shabani, 2012; Tzoannopoulou, 2016). The null result we
found might be explained by the type of items that were removed in the original reduction of 33
items in the FLCAS to the eight items in the S-FLCAS. In fact, given the substantial reduction in
items, many of the items referring to the social evaluation of the FL classroom were cut. The 33-
items FLCAS included four items that mention social comparison to other students in the class
(‘I keep thinking that the other students are better at languages than [ am,” ‘I always feel that the
other students speak the foreign language better than I do,” ‘I am very self conscious about
speaking the foreign language in front of other students,” and ‘I am afraid that the other students
will laugh at me when I speak the foreign language’). In addition, five of the original 33 items
referred to teacher (‘It frightens me when I don't understand what the teacher is saying in the
foreign language’, ‘I get upset when I don't understand what the teacher is correcting,” ‘I'm afraid
that my language teacher is ready to correct every mistake I make,” ‘I get nervous when I don't
understand every word the language teacher says,” and ‘I get nervous when the language teacher
asks questions which I haven't prepared in advance’). Reducing a scale by approximately 75%,
from 33 to eight items, inevitably requires some sacrifice of detail in the measurement. However,
given the results from Maclintyre (1992), the recent published studies using the S-FLCAS and the
results in present study, the short form seems to capture efficiently individual difference in

anxiety in the foreign language classroom.
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Strong results emerged from invariance testing which yielded overwhelmingly positive
results supporting the use of the S-FLCAS. An equivalent factor structure, factor loadings, and
item intercepts were found across age, gender, educational level, as well as L1 groups. Thus,
FLCA was measured similarly across groups, and the use of the S-FLCAS in comparing age,
gender, educational level, and L1 groups would be a valid endeavour. The importance of the
invariance results should not be understated as it provided the first statistical evidence of the
fairness of the S-FLCAS because the items did not function differently across groups (Kline,
2013). This is an encouraging finding as previous research examining FLCA has spanned
numerous cultural, educational, and language settings (see Teimouri et al., 2019). In addition, the
result of full invariance across English and non-English L1 learners is an especially
advantageous finding for the future use of the S-FLCAS in research. Researchers may therefore
administer the S-FLCAS in English to non-English L1 FL learners with confidence, provided

that the FL learners possess at least an intermediate proficiency in English.

The overall promising results on the validity and reliability of the S-FLCAS
notwithstanding, the study and measure are not without limitations. Firstly, the sample size (n =
370) placed some constraints on the data analysis, as larger sample sizes are often recommended
for both structural equation modelling and invariance testing (Kenny, 2020). The sample size
especially affected the groupings in the invariance testing, with groups limited to two per
category due to statistical power constraints. That said, the results of our simulation study using
the Yoon and Lai (2018) subsampling method suggest that we can confidently conclude that our
unbalanced sample sizes did not impact our conclusions concerning the invariance of the S-
FLCAs across age, gender, educational level, and L1 groups. Secondly, the sample itself was

also composed of a majority of highly educated young adults and L1 English speakers. These
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skewed demographics further limited the groupings that were possible in the invariance analyses.
Lastly, the S-FLCAS itself is also limited to a given context, namely, FL anxiety experienced in
the FL classroom by adult or adolescent FL learners. The S-FLCAS might not be suitable for use
with non-traditional or self-taught FL learners who did not learn in a classroom and is also not

advised to be administered to young children.

The limitations posed by this study will hopefully be addressed in future research.
Additional validation efforts of the S-FLCAS are needed, specifically confirming the
unidimensional structure and the fixing of the pathway between the two negatively worded
items. Additional studies need to confirm the proposed pathway between items 4 and 5 of the
measurement model of the S-FLCAS in order to ensure that the proposed residual correlation is
not merely the result of sampling error. In addition, future validation efforts ought to be
conducted in research contexts that differ from the one used in this study. For example, the
sample contained a majority of English L1 speakers. Thus, future research administering the S-
FLCAS to a uniform, non-English L1 sample may provide additional insights into the construct
validity of the measure. Invariance testing with more varied and larger samples is also

recommended. In addition, validated translations of the S-FLCAS would be especially valuable.

It is our hope that future FLCA research will utilise the S-FLCAS and address some of
the questions raised in this study. Indeed, the 33-item FLCAS has had three decades of
psychometric and anecdotal evidence to recommend its use. Considerable future research is
therefore needed to establish the S-FLCAS to the same extent. However, the ease of use,
interpretation, validity, and reliability of the measure confirmed in this study as well as the
general benefits that short-form measures provide (Heene et al., 2014) undoubtedly recommend

the S-FLCAS for future use in peer-reviewed research.
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Conclusion

The study aimed to validate the S-FLCAS. Although the scale was introduced in 1992, it
was only due to recent developments in the field that there has been an exponential rise in the use
of the S-FLCAS. As such, a need to ensure the validity and reliability of the S-FLCAS has
emerged. The validation efforts uncovered a unidimensional factor structure, with all eight items
loading on a single latent variable. Evidence of the internal consistency as well as the convergent
and discriminant validity of the S-FLCAS was found. In addition, invariance testing confirmed
that the scale properties of the S-FLCAS are fully invariant across age, gender, educational level,
and L1 groups. On the whole, the psychometric evidence behind the S-FLCAS is

overwhelmingly positive, and we recommend its future use in applied linguistics research.
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Supplementary Materials

Short-form Foreign Language Classroom Anxiety Scale (S-FLCAS)

1. Evenif | am well prepared for FL class, | feel anxious about it

2. | always feel that the other students speak the FL better than | do

3. | can feel my heart pounding when I’'m going to be called on in FL class
4. Tdon’t worry about making mistakes in FL class (reverse coded)

5. | feel confident when | speak in FL class (reverse coded)

6. | get nervous and confused when I am speaking in my FL class

7. | start to panic when | have to speak without preparation in FL class

8. It embarrasses me to volunteer answers in my FL class



Further Descriptive Statistics of the Data

Table 1

Age Distributions as Captured in the Data Collection.

Age Frequency Percentage
<20 years 78 21.1%
21-25 years 130 35.1%
26-30 years 72 19.5%
31-35 years 38 10.3%
36-40 years 14 3.8%
41-45 years 14 3.8%
46-50 years 7 1.9%
51-55 years 5 1.4%
56-60 years 5 1.4%
> 60 years 7 1.9%
370 100
Table 2

Education Level as Captured in the Data Collection

Highest Qualification Frequency Percentage
Secondary School 117 31.6%
Bachelor Degree 155 41.9%
Master’s Degree 80 21.6%
PhD 18 4.9%

370 100




Table 3

L1 Distributions as Captured in the Data Collection

Language Frequency Percentage
Afrikaans 2 0.5%
Arabic 6 1.6%
Bulgarian 1 0.3%
Cantonese 1 0.3%
Catalan 3 0.8%
Chinese 2 0.5%
Czech 4 1.1%
Danish 1 0.3%
Dutch 15 4.1%
English 212 57.3%
Finnish 2 0.5%
French 13 3.5%
German 26 7.0%
Greek 2 0.5%
Hungarian 1 0.3%
Indonesian 3 0.8%
Italian 7 1.9%
Korean 1 0.3%
Lithuanian 2 0.5%
Luxembourgish 1 0.3%
Macedonian 1 0.3%
Malayalam 2 0.5%
Norwegian 3 0.8%
Polish 11 3.0%
Portuguese 9 2.4%
Romanian 1 0.3%



Russian 7 1.9%
Serbian 2 0.5%
Slovakian 1 0.3%
Slovenian 1 0.3%
Spanish 13 3.5%
Tamil 2 0.5%
Turkish 4 1.1%
Vietnamese 1 0.3%
370 100




T-test results of Sample 1 and 2

Statistically significant differences based on age, level of multilingualism, FLCA, and the PSWQ

between Sample 1 and Sample 2 of the data were investigated via t-tests. No statistically significant

differences between the two sample groups were found (see Table 4).

Table 4.

T-test results between Sample 1 and 2.

Variable n Mean SD t-value p-value
Age -41 .682
Sample 1 185 27.34 10.11
Sample 2 185 27.78 10.40
Multilingualism -.32 750
Sample 1 185 3.94 1.69
Sample 2 185 4.01 1.89
FLCA -1.42 157
Sample 1 185 2.82 92
Sample 2 185 2.96 93
PSWQ 154 877
Sample 1 185 3.22 1.08
Sample 2 185 3.20 1.01




Pearson’s Correlation Coefficient Matrix of All Items

Table 4

S-FLCAS Inter-ltem Correlation Matrix

Age 1 2 3 4 5 6 7 8

Iltem 1 - 403 625 384 448 .538 .638 537
Item 2 - 395 321 441 407 485 424
Item 3 - 458 552 584 672 .660
Iltem 4 - 535 .364 390 .396
Iltem 5 - 528 569 570
Item 6 - .630 578
Item 7 - .596
Item 8 -

Note. All correlations were significant at p <.001



EFA Results of the S-FLCAS and PSWQ-A ltems

An EFA with ML estimation and oblique (promax) rotation of the eight-item S-FLCAS,
the eight-item PSWQ-A, and the eight-item BFNES (see Table 5). The full dataset of n = 370 was
used for the analysis. The items of each scale loaded onto unique, separate factors. Thus, the EFA
clearly indicated that language anxiety as measured through the S-FLCAS, general anxiety as
measured through the PSWQ-A, fear of negative evaluation as measured by the BFNES were three

distinct constructs. The results further substantiated the discriminate validity of the S-FLCAS.

Table 5

EFA of S-FLCAS and PSWQ-A.

Item Factor 1 Factor 2 Factor 3
FLCA ltem 1 7042

FLCA Item 2 5801

FLCA Item 3 .8262

FLCA ltem 4 536!

FLCA Item 5 7382

FLCA Item 6 7332

FLCA Item 7 .8082

FLCA Item 8 7652

PSWQ-A Item 1 .8302

PSWQ-A Item 2 8492

PSWQ-A ltem 3 .8382

PSWQ-A ltem 4 7682

PSWQ-A Item 5 .8482

PSWQ-A Item 6 .7592

PSWQ-A Item 7 .7682

PSWQ-A Item 8 .9062

BFNES Item 1 8732

BFNES ltem 2 .8852



BFNES Item 3
BFNES Item 4
BFNES Item 5
BFNES Item 6
BFNES Item 7
BFNES Item 8

.8812
8922
8482
8502
8972
8162

Note. *Reverse-scored items.
!Acceptable loading (.4 to .6). High loading (> .6).



Additional Invariance Testing using a Monte Carlo Simulation

The use of unequal groups sizes in invariance tests could result in invalid conclusions due
to the larger group overdetermining the fit function in the multigroup confirmatory factor analyses
(CFA) analysis (Yoon & Lai, 2018). To account for this, we complemented the invariance testing
reported in the main manuscript with a Monte Carlo simulation technique proposed by Yoon and
Lai (2018). This analyses was conducted in Mplus 8.3 (Muthén & Muthén, 1998-2019) with the
R-script provided by Yoon and Lai (2018). For each multigroup CFA conducted (i.e., for age,
gender, educational level, and L1), 100 multiple random samples were drawn from the largest of
the two groups (i.e., the young adults group, the female group, the post-secondary school education
group, the English L1 group), which corresponded to the size of the smallest of the two groups
(i.e., the adults group; the male group, the secondary school education group, the non-English L1
group). Tests of configural, metric, and scalar measurement invariance were then performed 100
times, using the subsamples from the larger group together with the sample of smaller groups. The
mean value of each fit statistic was thus calculated over 100 replications. The same testing
sequence described in the main manuscript was used to test invariance across age, gender,

educational level, and L1 with the Yoon and Lai (2018) simulation.

Similar to the results reported in the main manuscript, all the configural models provided
a good fit to the data (Table 6), supporting the notion that the factor structure was equivalent across
gender, age, education level, and L1. The results also seemed to support invariant factor loadings
across all the groups (see Table 6), as the majority of the ACFI, ARMSEA, and ASRMR values
did not exceed the recommended cut-offs when comparing the configural invariance models with
the metric invariance models. Likewise, the ACFI, ARMSEA, and ASRMR values were within the

acceptable range when comparing the metric models with the scalar models. Scalar invariance was



thus supported, indicating that the item intercepts can be assumed to be invariant across gender,
age, education level, and L1 groups. Thus, based on the results of the simulation analyses, we can
confidently conclude that our unbalanced sample sizes did not alter the conclusions on the

measurement invariance of the S-FLCAS across gender, age, education level, and L1 groups.

Table 6

Measurement Invariance Across Gender, Age, Educational Level, and L1: Monte Carlo

Simulation

Invariance a daf  p- Mean  Mean Mean ACFI ARMSEA ASRMR
model value CFI RMSEA SRMR

Invariance across gender

Configural 62.280 39 - 976 .059 .043

Metric 70.859 47 - 975 .055 .057 -001 -.004 .014
Scalar 75423 52 976 .051 .049 .000 -.004 -.008
Invariance across age

Configural 49524 39 - .988 .039 .037

Metric 59.111 47 - .987 .038 .053 -001 -.001 016
Scalar 64.440 52 - .986 .037 .053 -001 -.001 .000
Invariance across educational level

Configural 56.974 39 - 974 .061 .042

Metric 70.305 47 - 967 .064 .076 -007 .003 .034
Scalar 79.167 52 - 961 .066 .069 -006 .002 -.007
Invariance across L1

Configural 54001 39 - .984 .049 034

Metric 62.199 47 - 983 044 .060 -001 -.005 .026

Scalar 67.272 52 - .983 .042 .045 .000 -.002 -.045
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