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Abstract: Questionnaires have been widely used in second language (L2) research. To examine
the accuracy and trustworthiness of research that uses questionnaires, it is necessary to examine
the validity of questionnaires before drawing conclusions or conducting further analysis based
on the data collected. To determine the validity of questionnaires that have been investigated in
previous L2 research, we adopted the argument-based validation framework to conduct a systematic
review. Due to the extensive nature of the extant questionnaire-based research, only the most recent
literature, that is, research in 2020, was included in this review. A total of 118 questionnaire-based
L2 studies published in 2020 were identified, coded, and analyzed. The findings showed that the
validity of the questionnaires in the studies was not satisfactory. In terms of the validity inferences
for the questionnaires, we found that (1) the evaluation inference was not supported by psychometric
evidence in 41.52% of the studies; (2) the generalization inference was not supported by statistical
evidence in 44.07% of the studies; and (3) the explanation inference was not supported by any
evidence in 65.25% of the studies, indicating the need for more rigorous validation procedures for
questionnaire development and use in future research. We provide suggestions for the validation
of questionnaires.

Keywords: questionnaires; second language; systematic review; validity argument

1. A Systematic Review of the Validity of Questionnaires in Second
Language Research

Questionnaires are commonly used in social and behavioral science research, as well
as in second language (L2) studies. In L2 learning, teaching, and assessment research,
questionnaires have been widely applied to gather information concerning learners’ and
teachers’ backgrounds, language attitudes, motivation, learning strategies, willingness
to communicate, metacognitive awareness, and various relevant issues [1–3]. As noted
by Ruel et al. [4], in causal research, questionnaires are often used to investigate factors
that influence a dependent variable, while in experimental research, questionnaires can
be used for pretest and post-test, or for follow-up inquiries. For example, studies seeking
to establish a predictive or causal relationship between learners’ motivational factors and
performances on language tests or time spent in L2 learning, use the questionnaire data
as the independent variable (e.g., [5]). In contrast, in an experimental research design,
the independent variable is manipulated to investigate its influence over the dependent
variable; in such cases, the questionnaire data may be used as the dependent variable, and is
collected using a pretest and post-test design. For example, if a study intends to determine
the effect of a particular instructional strategy on students’ attitudes towards L2 learning,
the questionnaire that measures attitudes is used as the dependent variable (e.g., [6]).

The relative efficiency and flexibility of questionnaires are the main reasons for their
prevalence. As compared with other data-gathering methods such as face-to-face inter-
views, eye-tracking or neuroimaging methods, questionnaires are more cost-effective.

Educ. Sci. 2022, 12, 723. https://doi.org/10.3390/educsci12100723 https://www.mdpi.com/journal/education

https://doi.org/10.3390/educsci12100723
https://doi.org/10.3390/educsci12100723
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/education
https://www.mdpi.com
https://orcid.org/0000-0003-3406-2368
https://orcid.org/0000-0001-6960-2489
https://doi.org/10.3390/educsci12100723
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci12100723?type=check_update&version=1


Educ. Sci. 2022, 12, 723 2 of 32

Administering questionnaires is much less demanding in terms of time, personnel, and
financial resources ([2,4,7]).

However, the validity of questionnaires used in L2 research remains an open question.
For example, it is not uncommon to find that studies with designed questionnaires that
measure latent constructs such as attitudes or motivation do not provide adequate evidence
for the validity of the questionnaires applied; instead, they simply mention that the scale
had been proven to be reliable in previous research. This could be a problematic practice
because generalizable and trustworthy results rely on validated instruments. As noted by
Sudina [8], unless the instrument was “adopted without alterations and used with the same
target population” (p. 7), it would be pointless to cite previous validation studies for the
instrument. Phakiti [9] also stressed that the validity of a research instrument concerned the
accuracy of information yielded by the instrument, and therefore, to ensure the accuracy
of subsequent data analysis and interpretation of results, rigorous validation procedures
were indispensable.

As an evolving concept, validity has been defined in different ways in the literature.
In the 1970s, validity was widely viewed as a three-category concept that incorporated
content, criterion, and construct validity. In the 1980s, on the basis of Cronbach’s [10] and
Messick’s [11,12] works, construct validity was reconceptualized as a unitary concept that
integrated both content and criterion validity. According to Messick [12], construct validity
integrated the evidence that supported the interpretation and use of test scores. In addition,
the coverage and representativeness of test content, as well as the criterion behaviors
predicted by test scores contribute to test score interpretations. Therefore, construct validity
can be said to subsume content and criterion evidence of validity. Due to this significance
of construct validity, Messick [12] argued that “all validation is construct validation” (p. 8)
because all validity evidence contributed to score interpretations and uses. Thereafter, the
focus of the validation process was shifted from measurement instruments to the evaluation
of test-score interpretations and used.

As explained by Messick [12], the unified concept of validity is a construct framework
that consists of content, criteria, and social consequences; and this framework is used
to evaluate the theoretically relevant relationships between the construct and test scores.
The unified view of validity concerns whether the inferences based on test scores are
appropriate, meaningful, and useful. Messick [12] also argued that the relevance, utility,
and appropriateness of tests used relied on score meaning, thus, making construct validity
the essence of validation of both test interpretation and test use. In the same way, the
Standards for Educational and Psychological Testing by APA, AERA, and NCME [13]
defines validity as “the degree to which evidence and theory support the interpretations of
test scores for proposed uses of tests” (p. 11), which is in line with Messick’s [12] unified
concept of validity in the sense that both take the relevance of theory, the support of
evidence, the meaning of test scores, and the appropriateness of test use into consideration.

Kane [14] commended the comprehensiveness of Messick’s unified model of validity,
but also pointed out the lack of a clear starting and end point for providing evidence in the
unified validity model. As a result, Kane [14] proposed an argument-based approach to
validity, on the basis of the unifying view of construct validity and Toulmin’s [15] model of
argumentation, to establish a more practical validation framework.

It is worth noting that, in addition to the approaches by Messick [12] and Kane [14],
there are other validity frameworks such as Weir’s [16] evidence-based framework, which
has many similarities to and overlaps with the approaches by Messick [12] and Kane [14].
Weir’s [16] framework has also been used in a considerable number of studies in L2 research
assessment (see [17]). We acknowledge that such extant validity/validation frameworks
may be equally useful in organizing evidence. Even though Kane’s ABV framework
has been hailed as the unique provider of start and end points in validation, it can be
argued that, in reality, many validity/validation frameworks consist of start and end points,
depending on how researchers view and apply them.
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2. Conceptual Framework: The Argument-Based Approach to Validity

The argument-based approach to validity focuses on the interpretations and uses of
the test scores rather than the scores or the test itself. As noted by Kane [14], the argument-
based approach to validity consists of two stages. The first stage is formative and involves
making a clear statement of the interpretive argument. The second stage is the summative
stage, in which the claims are critically evaluated. Specifically, two kinds of arguments
are employed in the argument-based approach to validity [14]. One argument is the
interpretation/use argument (IUA), which refers to the claims that are to be validated. The
other argument is the validity argument that evaluates the proposed interpretations and
uses of the test scores. Evidence for and against the specific claims made on the basis of the
test scores is evaluated in the validation process. A valid test-score interpretation and use
should be supported by a clear, coherent, and complete IUA, plus plausible assumptions
and reasonable inferences.

Kane’s [14] argument-based approach to validity adopted Toulmin’s framework and
used its structure and terminology to elucidate the interpretive argument. Toulmin’s [15]
argumentation model integrated six components of a complete argument: data, claim,
warrants, backings, qualifiers, and rebuttals. As explained by Aryadoust [18], data are
explicit facts; a claim is the conclusion of an argument, which is articulated on the basis
of the data; warrants are general statements or assumptions such as the rules of nature or
legal provisions; backings provide evidence for warrants; a qualifier signals the degree of
assurance or strength of the claim; a rebuttal is a counterargument that weakens the claim.

According to Kane [14], interpretive arguments are practical arguments, which are
evaluated by three general criteria: (1) clarity of the argument, (2) coherence of the argu-
ment, and (3) plausibility of assumptions. In addition, multiple sources of evidence and
identification and refutation of plausible counterarguments are both important in the eval-
uation of interpretive arguments. Toulmin’s argumentation model provides a framework
for interpretive arguments to be evaluated based on the three aforementioned criteria, and
therefore, is critical to Kane’s argument-based validation.

Adopting Toulmin’s model in the argument-based validation (ABV) framework,
Kane [14] elaborated on the identified inferences with corresponding warrants and backings.
The first inference is scoring, also called evaluation, which links the observed performance
in test condition to an observed score, representing the ”behaviors” of test takers [12]. The
second inference is generalization, which is based on the assumption that the observed
score can be generalized to a universe of similar test conditions. In other words, the gen-
eralization inference assumes that the test takers’ performances in one test are consistent
with their performances in other tests that have similar testing contexts and procedures.
The third inference is extrapolation (analogous to criterion validity), which extends the
interpretation into the real-world domain. For instance, when the test performance is used
to predict performance in the target domain, the inference is extrapolation. The fourth
inference is called theory-based inference, which extends the interpretation to traits or
theoretical constructs. The last inference is the decision-making inference, which means
using the test scores to make decisions such as course admission and placement. This chain
of inferences is integrated to form the IUA.

In other publications, the ABV framework has been extended with additional in-
ferences: domain description (analogous to content validity), explanation (analogous to
construct validity), and utilization (e.g., [19]). According to Chappelle et al. [19], domain
description builds a connection between the observation of test performance and perfor-
mance in the target domain, in other words, domain description provides grounds for
evaluation; the explanation inference links the observed test performance to the latent trait
under assessment or theoretical constructs, which may be reflected by some observable
attributes; the utilization inference moves from the interpretation of test scores to actual
score use, which is similar to Kane’s [14] decision-making inference.

The ABV approach sees validity as “a matter of degree” [14] (p. 3), which means
that validity judgement can be an on-going process. Within the ABV framework, multiple
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inferences may contribute to the validity of the IUA. The advantages of the ABV framework
has been discussed in a number of studies. For example, Addey et al. [20] deemed that
Kane’s ABV approach avoided “absolutism and universalism” (p. 5) by adopting Toulmin’s
argumentation structure. Chapelle et al. [21] believed that the heavy burden placed on
construct validity could be relieved by adopting the ABV framework.

The ABV framework is a pragmatic approach to Messick’s perspective on validity [22].
It has been adopted by many validation studies in language testing. For instance, Cheng
and Sun [23] examined the validity argument for the Ontario Secondary School Literacy Test
and found some disconfirming evidence that challenged the explanation and utilization
inferences. Han and Slatyer [24] also adopted the ABV framework and evaluated the
interpreter certification performance testing; Becker [25] investigated the validity of a rating
scale for L2 writing from the argument-based approach. Although a considerable number
of studies in L2 research have investigated language-related tests from the argument-based
approach, the validation of self-reported instruments such as questionnaires has been, to
some degree, overlooked.

In questionnaire developments, researchers usually draw upon the relevant literature,
expert judgements, and a pilot study to support its content validity. Some researchers also
supplement the validation procedure by adopting statistical techniques such as internal
consistency reliability analysis, factor analysis, and Rasch measurement to ensure the
psychometric quality of the instruments (e.g., [26–32]). Previous research on methodological
quality in L2 studies has provided valuable insights into the reliability and validity of survey
instruments (e.g., [8]) and the application of statistical methods in instrument development
and validation (e.g., [33,34]). Different from Sudina [8], who focused on the quality of
questionnaires in L2 anxiety and motivation research, we investigated the characteristics
and validity of questionnaires used in a more general scope in L2 studies, and incorporated
the ABV framework to examine the validity evidence.

Little validation research has been done to investigate questionnaires within the
ABV framework and, in recent years, have only a few studies have begun to address the
validity of questionnaires from the ABV approach (e.g., [35–37]). One advantage of the
ABV framework is that it allows researchers to gather and present validity evidence in
a cogent argument to support the validity of a research instrument. Meanwhile, if any
weak links of evidence were spotted, remedies could be arranged to enhance the rigor of
the research instrument. For example, Aryadoust and Shahsavar [36] applied the ABV
framework and built a validity argument for an attitude questionnaire. In this study, the
domain definition, translation, evaluation, generalization, and explanation inferences were
developed, and then supporting evidence for these inferences were inspected. Finally, a
validity argument was built and supported by the relevant literature and psychometric
studies. It is worth noting that the generalization inference was found to be undermined
by low person reliability and separation statistics of the three dimensions of the attitude
construct (affective, behavioral, and cognitive), meaning that adding more on-target items
to the questionnaire would increase the generalizability of individuals’ attitude scores [36].

It should be noted that we used ABV as a meta-framework to collate evidence from
different studies that used questionnaires. The advantage of having a conceptual framework
such as ABV is its facility of use; that is, it allows us to collate and combine the available
evidence into a narrative and determine what areas in questionnaire development research
are under-researched and what areas are studied in more detail. Accordingly, ABV is a
conceptual framework rather than a statistical or psychometric method. If a study uses, for
example, factor analysis or Rasch measurement to validate questionnaires, the evidence
generated through the analysis will fit into several validity inferences within the ABV
framework, such as the generalization and explanation inferences.

3. The Present Study

The present study aims to investigate the validity of questionnaires used in L2 research
published in 2020. We incorporated the ABV framework into the validation of question-
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naires in L2 studies as it advocates a clear, coherent, and complete interpretation/use
argument and an evaluation of the corresponding inferences, which render it a feasible
direction for the validation process. Therefore, in this study, we evaluated the validity of
questionnaires by examining the existence/lack of supporting evidence for the domain
description, evaluation, generalization, and explanation inferences. In addition, the char-
acteristics of the questionnaires were investigated, and therefore, new knowledge about
the types of research and the regions where questionnaire-based studies were conducted
would be generated to obtain a better understanding of the development and validation of
questionnaires in L2 research. As a result, the following research questions were formulated
to guide the study:

1. What are the characteristics of the questionnaires used in L2 research in terms of the
number and types of items, research design, research participants, and study context?

2. What validity inferences drawn from the questionnaire data were justified, what
methods were employed to investigate the plausibility of each inference, and what
evidence/backing was collected to support each inference?

4. Method
4.1. Data Collection

We conducted a systematic review of the L2 studies in 2020 that employed question-
naires as (one of) the research instruments. As explained by Petticrew and Roberts [38],
systematic reviews aim to synthesize large bodies of information to answer a specific
question and adhere to “scientific methods that explicitly aim to limit systematic error
(bias)” (p. 9). Systematic reviews can, therefore, provide an objective and comprehensive
synthesis of evidence and can help to identify the strengths and shortcomings of the extant
research, and thus, inform future research. Since the main aim of the present study is to
investigate the validity of questionnaires in L2 research, a systematic review would be an
appropriate means for our purpose.

Similar to Wind and Peterson [39], who conducted a systematic review to evaluate the
rating quality of rater-mediated language assessments and limited their review to empirical,
peer-reviewed journal articles, our review was also limited to this type of publication in the
L2 journals that was perceived to be “prestigious” and impactful. Therefore, publications
such as book chapters and conference papers were excluded from the research scope.

The Web of Science was utilized as the database for retrieving the relevant research
papers. This choice was made because of the authoritative place of the WoS in academia. As
the world’s oldest scholarly database for research publications and citations, the authority
of the WoS has been proven by previous research that has investigated journal coverage and
citation counts of similar database (e.g., [40]). The InCites Journal Citation Reports (JCR)
(Clarivate Analytics, 2019) provided by Clarivate was used to identify top-tier research
journals in L2 research. This generated a list of 187 journals ranking by impact factor under
the linguistics category. The scope of the journals ranked Q1 (first quartile) was filtered
on the basis of its relevance to L2 learning, teaching, and assessment. Journals that had
minimal or no relevance were removed, and subsequently, 24 journals (Appendix A) were
included. In the WoS Core Collection database, first, we chose the “publication name” to
locate the 24 journals, and then identified the research topic by searching “questionnaire
OR survey” as topic in these journals. The scope of the research was further narrowed
down by limiting the publication time to the year 2020, as well as limiting the document
types to “articles” (see Appendix H for the full search codes). This generated a preliminary
dataset consisting of 163 papers. A further screening process was carried out to ensure
all the identified papers were relevant to the research questions. The inclusion criteria are
presented in Table 1. In addition, some topics such as language policy, immigrant minority
language maintenance, heritage language program evaluation, identity construction, and
self-regulatory strategy use when studying abroad were excluded. A list of the excluded
papers with irrelevant topics is presented in Appendix F. In addition, papers included in
the dataset are presented in Appendix G.
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Table 1. Inclusion criteria of the study.

Inclusion Criteria: The Paper . . .

1. Was a peer-reviewed journal article;
2. Was relevant to second and foreign language learning, teaching or assessment;
3. Had a quantitative or mixed research design;
4. Employed at least one questionnaire.

Two reviewers were involved in conducting the searches and making decisions on
the inclusion and exclusion of papers. Disagreements during the process were resolved by
discussion. Finally, the dataset was narrowed down to 118 papers. The data collection and
screening process is illustrated by the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flowchart [41] in Figure 1.
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The number of papers published in each journal in the dataset is presented in Table 2.
Overall, there were 17 journals in the dataset of published studies that used question-
naires to investigate issues related to second and foreign language teaching, learning, or
assessment in 2020. Among the 17 journals, the largest number of papers was published
in Language Teaching Research (n = 25, 21.19%), followed by Computer Assisted Language
Learning (n = 24, 20.34%), and System (n = 18, 15.25%).
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Table 2. Descriptive information of the dataset.

Journal # Number of Papers %

Language Teaching Research 25 21.19
Computer Assisted Language Learning 24 20.34
System 18 15.25
Foreign Language Annals 9 7.63
Journal of English for Academic Purposes 7 5.93
The Modern Language Journal 5 4.24
Language Assessment Quarterly 4 3.39
RECALL 4 3.39
Applied Linguistics Review 3 2.54
Assessing Writing 3 2.54
English for Specific Purposes 3 2.54
Language Learning and Technology 3 2.54
Language Testing 3 2.54
Journal of Second Language Writing 2 1.69
Studies in Second Language Acquisition 2 1.69
TESOL Quarterly 2 1.69
Language Learning 1 0.85

4.2. Coding Scheme

To develop the coding scheme, we reviewed previous (systematic) reviews to collate
and organize data (e.g., [39,42,43]). We identified six main categories in these studies
which were adopted in the present study (see Appendix B). The first category comprised
bibliographical information such as author, article title, and name of the journal. The
second category consisted of three variables pertaining to the basic information of the
questionnaires: (1) the number of questionnaire items (questions) which captured the size
of the instrument; (2) the type of questionnaire items, which was coded as closed-ended,
open-ended, or mixed-type based on the definitions by Dörnyei and Taguchi [1] (2010);
(3) the source of the questionnaires, that is, whether they were developed by the researchers
themselves, or adopted from previously published research.

The third category, i.e., research design, constituted quantitative research methods
and mixed method research. On the one hand, according to Phakiti and Paltridge [44], in
a quantitative design, researchers collect numerical data and conduct statistical analysis
to explore relationships among the variables they investigate. On the other hand, mixed
method research combines quantitative and qualitative methodologies, which means they
analyze data both qualitatively and statistically.

The fourth category was the study context and comprised the location of the study, the
target language, and the language status. The location of the study referred to the country
or region where the research was conducted [42], which was usually stated explicitly in the
papers. The target language was the language that was investigated in the study. Language
status referred to whether the target language investigated was a foreign language (FL),
second language, or language for specific purposes in its particular research context.

The fifth category was participant information, which consisted of the participants’
status, educational level, and sample size. In line with Riazi et al. [42], the participant status
was coded as language learner, teacher, pre-service teacher, language user, and linguistic
layperson. Educational level was broadly divided into four levels consisting of primary,
secondary, tertiary, and (private) language institutes. Studies that involved a combination
of two or three levels were differentiated from single educational levels. Sample size
referred to the actual number of participants who responded to the questionnaire, since
in some studies not all the participants responded to the questionnaire. Sample size was
divided into five levels for ease of interpretation: less than 30 participants, between 30 and
100 participants, between 101 and 500 participants, between 501 and 1000 participants, and
over 1000 participants. Finally, the sixth category pertained to the validity evidence of the
questionnaires, which was founded upon the argument-based approach [14,19,21].
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To investigate the validity evidence of the questionnaires in the dataset, we examined
the supporting evidence for four inferences: domain description, evaluation, generalization
(or reliability), and explanation. As a result, four variables were created to examine the
validity evidence for the questionnaires.

According to Chapelle et al. [19], domain description “links performances in the target
domain to the observations of performance in the test domain” (p. 14). In the case of
questionnaires, domain description refers to the construct that the questionnaire is intended
to measure, such as strategic competence or motivation in L2 learning. We investigated
whether the studies in the dataset specified what the questionnaires were used to measure,
subsequently, we classified the information into factual, behavioral, and attitudinal data,
according to the classification of the questionnaire data by Dörnyei and Taguchi [1] (2010).

The evaluation variable concerned with the measurement process in which observed
scores were matched with test taker’s performance [18]. In the case of questionnaires
that were intended to elicit self-reported information about the respondents, evaluation
referred to the response options provided by the questionnaires to assign numerical values
to psychological attributes. Therefore, when coding this variable, our focus was on the
scaling instrument used by the questionnaires in the dataset, whether and what type of
evidence was used to justify the uses of the response options, and statistical or psychometric
evidence to support the functionality of the scales.

The generalization variable concerned the reliability of the observed test scores, and
referred to the extent to which the test scores could be generalized over different conditions
of observation [14]. Evidence supporting the generalization inference could be derived from
several sources. According to Kane [14] (p. 14), this inference “rel[ies] on evidence that the
sampling was consistent with the statistical model being employed and on generalizability
(or reliability) [ . . . ] indicating that the sample was large enough to control sampling errors.”
Accordingly, one cannot generalize questionnaire scores from a sample to a population if
there is high degree of measurement error and, as a result, low reliability. This is because a
high amount of measurement error indicates that the data are biased due to sampling error
(e.g., are not normally distributed and do not represent all sectors of the population and, as
a result, are unrepresentative of the target population (the universe). (Similarly, sampling
error can occur in the design of questions/items, when the sample questionnaire or test
items only represent a small portion of the target latent trait. This type of bias also results in
low or lack of generalizability over items. Evidence supporting this facet of generalization
is derived from, for example, IRT item reliability coefficients).

In the present study, reliability was treated as a piece of evidence for generalization.
The reliability of a questionnaire was estimated through internal consistency analysis
which determined whether the items on a multi-item scale correlated with each other
as well as the total scale score [1] (Dörnyei & Taguchi, 2010). The Cronbach’s alpha
coefficient and/or item response theory reliability analysis were widely used to measure
internal consistency reliability. We also looked for the generalizability theory (G theory)
analysis as another example of supporting evidence for this inference. For studies that
involved questionnaires measuring constructs such as motivation, attitude, or self-rated
proficiency, we recorded whether they reported reliability coefficients. For the studies
that also reported using background questionnaires, we did not code for reliability, since
demographic instruments are not intended to measure any construct and, hence, statistical
reliability and validity are not applicable to them. If reliability coefficients were reported
for more than one questionnaire in a study, we recorded the values and considered the
generalization inference supported by statistical evidence.

Finally, the explanation variable was concerned whether the test actually measures the
theoretical construct it claims to measure [26] and as such it was analogous to the traditional
definition of construct validity. Aryadoust et al. [26] proposed that dimensionality analysis
of the instruments would provide backing for the explanation inference. A variety of
statistical and psychometric procedures can be applied to evaluate the dimensionality
of a test, such as factor analysis and the analysis of the residuals in Rasch measurement
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via principal component analysis. Accordingly, in the coding process, we examined the
specific statistical procedures employed by the studies to investigate the dimensionality of
the questionnaires. For studies that involved more than one questionnaire that measured
different constructs, we recorded the statistical methods adopted to garner evidence for
the explanation inference. For example, Wei and Zhang [45] administered a metacognitive
awareness questionnaire and a retrospective questionnaire, and conducted confirmatory
factor analysis (CFA) and exploratory factor analysis (EFA); therefore, in the coding process
we indicated that the explanation inferences for the questionnaires were supported by the
aforementioned statistical evidence.

The coding process was not always straightforward and required making a subjective
decision. In these cases, the opinion of an expert in language assessment was solicited
to resolve the issues. For example, in some studies, the evidence supporting the explana-
tion inference consisted of Pearson correlation analysis of aggregate scores per subscales.
Nevertheless, a common practice was to apply CFA to estimate the correlation between
latent factors. We decided that we would still code the Pearson correlation coefficients as
validity evidence, recognizing that this evidence would not be as robust as that generated
in CFA. To enhance the reliability of coding, both intra-coder and inter-coder reliability
were analyzed. The first researcher coded 20% (n = 24) of the papers in the dataset for a
second time to examine each code, comprising research design, language status, target
language, location of study, participants’ educational levels, participants status, sample
size, number and type of questionnaire items, source of the questionnaires, type of data
elicited by the questionnaires, evidence for the domain, evaluation, generalization and
explanation inference, and the reported Cronbach’s alpha coefficients. The discrepancies
mostly appeared in the number of items, which was due to the lack of detailed or clear
information in the papers. The overall intra-coder agreement rate was 93.89% (see Table 3
for detail). In addition, a second coder, who held a Master’s degree in applied linguistics
and was an experienced L2 teacher, was invited to code 20% (n = 24) of the papers, and the
inter-coder agreement rate was 94.17%. The intra and inter-coder agreement rate for each
variable in the coding scheme is presented in Table 3.

Table 3. Intra and inter-coder agreement rate for each variable.

Inter-Rater Agreement Rate Intra-Rater Agreement Rate

Research design 91.67% 95.83%
Language status 87.50% 87.50%
Target language 100.00% 100.00%
Location of the study 100.00% 95.83%
Educational level 100.00% 100.00%
Participants status 100.00% 100.00%
Sample size 83.33% 91.67%
Item number 83.33% 70.83%
Item type 91.67% 91.67%
Source of the questionnaires 100.00% 100.00%
Domain 100.00% 100.00%
Type of data 83.33% 83.33%
Evaluation 91.67% 91.67%
Generalization 100.00% 100.00%
Alpha value 100.00% 100.00%
Explanation 100.00% 100.00%

5. Results
5.1. Characteristics of the Questionnaires

Basic information about the questionnaires is presented in Appendix C. The number of
questionnaire items was divided into three ranges for the ease of analysis. Questionnaires
applied in most of the studies (n = 86, 72.88%) comprised less than 50 items with only three
(2.54%) of the studies having more than 100 items. The number of questionnaire items in
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10 (8.47%) of the studies was unknown, since the authors of these papers did not specify
the actual number of questionnaire items, nor did they provide accessible links to any
Appendix. Regarding the type of questionnaire items, we found that the majority of studies
(n = 72, 61.02%) used close-ended items, while one study (0.85%) only used open-ended
items. The remainder of the studies (n = 45, 38.14%) used mixed-type items. We found
that 40 (33.90%) of the studies developed their own questionnaires, and that 78 (66.10%)
of the studies adopted questionnaires from previous research. Among the 78 studies,
seven studies claimed to have adopted existing questionnaires, without mentioning any
modification; one study claimed to be a replication study, and therefore, they did not
change the questionnaire items; the remaining 70 studies either explicitly stated that they
used modified versions of questionnaires from previous research, or mentioned drawing
inspiration from previous questionnaire-based studies.

In terms of the research design, it was found that over half of the studies (n = 72,
61.02%) applied the mixed research design, thus, leveraging qualitative and quantitative
evidence (data) and analytical techniques. The other studies (n = 46, 38.98%) conducted
their research from a quantitative perspective. The research design of the studies published
in each journal is presented in Appendix D.

The locations of the studies are provided in Figure 2. The majority of the studies
(n = 21, 17.80%) were conducted in China, followed by the United States (n = 16, 13.56%).
Japan and Spain had the same number of studies published (n = 8, 6.78%), ranking as
the third most prolific location. Overall, it could be observed that countries and regions
mostly in Asia were the leading research locations in the dataset. The target languages
of the studies are presented in Figure 3, which shows that the most investigated target
language was English (n = 96, 81.36%), while the remainder of the target languages were
investigated in less than eight studies. Figure 4 shows the language status. Most of the
studies investigated their target languages as either foreign language (n = 52, 44.07%)
or second language (n = 40, 33.90%). Among the seven studies (5.93%) that involved
both foreign and second language, one study examined learner beliefs and interactional
behaviors in the two contexts; the other studies did not differentiate foreign and second
language, either because the researchers considered English to be an international language
or simply used the terms interchangeably without making any distinctions between the
two terms.

Participants’ status, educational level, and sample size are presented in Appendix E.
In most of the studies (n = 88, 74.58%), the participants were learners. The majority of
participants were from tertiary education, accounting for 67.80% (n = 80) of the studies.
Studies that had participants from secondary and primary education, respectively, made up
14.41% (n = 17) and 6.78% (n = 8) of the studies examined. As earlier noted, sample size was
divided into five levels. The majority of studies (n = 48, 40.68%) had sample sizes between
101 and 500 participants, followed by studies (n = 41, 34.75%) that had sample sizes between
30 and 100 participants; only 4.24% (n = 5) of the studies had over 1000 participants.

5.2. Methods Used to Provide Validity Evidence for the Questionnaires

Table 4 presents the validity evidence concerning the four inferences within the ABV
framework. All the identified studies specified what their questionnaires intended to mea-
sure, which means that the domain description inference was supported in these studies. In
addition, we classified the questionnaire data based on the definition provided by Dörnyei
and Taguchi [1]. Questionnaires that measured constructs such as motivation, self-efficacy,
or perceptions towards teaching/learning methods or technology were labeled as collecting
attitudinal data. For example, Chen et al. [46] used a questionnaire that was based on the
technology acceptance model proposed by Davis [47] to investigate participants’ percep-
tions towards a video-annotated learning and reviewing system; therefore, this study was
coded as collecting attitudinal data. As noted by Dörnyei and Taguchi [1], questions could
ask about respondents’ actions or habits such as the frequency of using a particular strategy
to elicit behavioral data, and therefore, questionnaires asking for this type of information
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were coded as collecting behavioral data. For example, the questionnaire in Teng et al. [48]
(2020) study assessed participants’ use of motivational regulation strategies, and therefore,
it was classified as collecting behavioral data. Factual data refers to information such as
demographics, educational level, and language learning history. If a questionnaire asked
about educational level, learning history, strategy use, and perceptions altogether, it was
classified as collecting attitudinal, behavioral, and factual data. As a result, we found that
the applied questionnaires in 38.14% (n = 45) of the studies were intended to measure attitu-
dinal constructs alone, while 21.19% (n = 25) of the studies collected attitudinal, behavioral,
and factual data together.
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In terms of the evaluation inference, 44.07% (n = 52) of the studies used the Likert
scale in their questionnaires, while 50.00% (n = 59) involved mixed ways of evaluating
the target constructs. It was further found that 57.63% (n = 68) of the studies employed
statistical methods such as factor analysis and item correlation analysis to evaluate the
functionality of the close-ended items in the questionnaires, indicating that evaluation
inference was supported by statistical evidence in 57.63% of the studies. For example,
Vafaee and Suzuki [49] used a metacognitive awareness listening questionnaire with a
six-point Likert scale, which was adapted from previous research, to measure self-reported
strategy use related to L2 listening comprehension. A Rasch item analysis was first carried
out to validate the scale, and misfitting items were deleted accordingly. In this case, we
considered that the evaluation inference was supported by statistical evidence. It should be
pointed out that one study, by Pfenninger [50], which was included in the dataset because
it adopted a mixed method research design, analyzed the questionnaire data qualitatively
by identifying common themes such as topics and ideas that appeared in the answers
repeatedly. Therefore, it was coded as a thematic analysis in the evaluation inference
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category. In all, 49 studies (41.52%) did not provide statistical evidence to back up the
evaluation inference, and no study provided any attenuating evidence.

Educ. Sci. 2022, 12, x FOR PEER REVIEW 11 of 32 
 

 
Figure 2. Locations of the studies. Note, among the 118 studies, 13 studies involved more than one 
country or region, and were coded as separate countries or regions accordingly. 

 
Figure 3. Target languages. Note, among the 118 studies, six studies involved more than one target 
language, and were coded into separate target languages accordingly. 
Figure 3. Target languages. Note, among the 118 studies, six studies involved more than one target
language, and were coded into separate target languages accordingly.

Educ. Sci. 2022, 12, x FOR PEER REVIEW 12 of 32 
 

 
Figure 4. Language status. Note, FL, foreign language; L2, second language; FL + L2, foreign lan-
guage and second language; EAP, English for academic purposes; MoI, medium of instruction; ESP, 
English for specific purposes; EPP, English for professional purposes; EAL, English as an additional 
language; EAP + EPP, English for academic purposes and English for professional purposes. 

5.2. Methods Used to Provide Validity Evidence for the Questionnaires 
Table 4 presents the validity evidence concerning the four inferences within the ABV 

framework. All the identified studies specified what their questionnaires intended to meas-
ure, which means that the domain description inference was supported in these studies. In 
addition, we classified the questionnaire data based on the definition provided by Dörnyei 
and Taguchi [1]. Questionnaires that measured constructs such as motivation, self-efficacy, or 
perceptions towards teaching/learning methods or technology were labeled as collecting atti-
tudinal data. For example, Chen et al. [46] used a questionnaire that was based on the technol-
ogy acceptance model proposed by Davis [47] to investigate participants’ perceptions towards 
a video-annotated learning and reviewing system; therefore, this study was coded as collect-
ing attitudinal data. As noted by Dörnyei and Taguchi [1], questions could ask about respond-
ents’ actions or habits such as the frequency of using a particular strategy to elicit behavioral 
data, and therefore, questionnaires asking for this type of information were coded as collecting 
behavioral data. For example, the questionnaire in Teng et al. [48] (2020) study assessed par-
ticipants’ use of motivational regulation strategies, and therefore, it was classified as collecting 
behavioral data. Factual data refers to information such as demographics, educational level, 
and language learning history. If a questionnaire asked about educational level, learning his-
tory, strategy use, and perceptions altogether, it was classified as collecting attitudinal, behav-
ioral, and factual data. As a result, we found that the applied questionnaires in 38.14% (n = 45) 
of the studies were intended to measure attitudinal constructs alone, while 21.19% (n = 25) of 
the studies collected attitudinal, behavioral, and factual data together. 

  

Figure 4. Language status. Note, FL, foreign language; L2, second language; FL + L2, foreign language
and second language; EAP, English for academic purposes; MoI, medium of instruction; ESP, English
for specific purposes; EPP, English for professional purposes; EAL, English as an additional language;
EAP + EPP, English for academic purposes and English for professional purposes.



Educ. Sci. 2022, 12, 723 13 of 32

Table 4. Validity evidence derived from the studies.

Validity Evidence Number of Studies %

Domain description

Attitudinal 45 38.14
Attitudinal + behavioral + factual 25 21.19
Attitudinal + factual 20 16.95
Attitudinal + behavioral 19 16.10
Behavioral + factual 5 4.24
Behavioral 4 3.39

Evaluation

Mixed 59 50.00
Likert scale 52 44.07
Multiple choice 2 1.69
Frequency count 3 2.54
1000-Point sliding scale 1 0.85
Thematic analysis 1 0.85

Generalization

Cronbach’s alpha 65 55.08
Rasch item reliability 1 0.85
N/A 52 44.07

Explanation

EFA 9 7.63
PCA 9 7.63
CFA 8 6.78
CFA + EFA 5 4.24
Correlation 3 2.54
EFA + PCA 2 1.69
Rasch 2 1.69
EFA + CFA + correlation 1 0.85
FA 1 0.85
PCA + CFA + Rasch 1 0.85
N/A 77 65.25

Note, “+” means a combination of information.

The generalization inference was supported by Cronbach’s alpha as validity evidence
in 55.08% (n = 65) of the studies and by Rasch item reliability in one study (0.85%). For
example, Sun and Wang [51] used a seven-point Likert scale questionnaire, to measure col-
lege students’ English writing self-efficacy. They reported the Cronbach’s alpha value (0.94)
for all items, indicating good internal consistency of the participants’ responses, and that
the generalization inference for this questionnaire was supported by statistical evidence.
The remainder of the studies (n = 52, 44.07%) did not provide reliability statistics for
their questionnaires. In addition, among the 65 studies that reported Cronbach’s alpha,
62 of the studies reported the exact Cronbach’s alpha value, which ranged from 0.6 to
0.96 (see Table 5). The remaining three studies did not report the exact alpha value, al-
though they stated that the alpha value was within a certain range (e.g., from 0.8 to 0.93),
which was still considered to be evidence for the generalization inference. Nonetheless, it
would be preferable if they could provide the exact alpha value.

Table 5. The reported Cronbach’s alpha coefficients.

Cronbach’s Alpha Value # Number of Studies %

0.6–0.668 3 4.84
0.724–0.799 12 19.35
0.8–0.89 33 53.23
0.9–0.96 14 22.58
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The explanation inference was not supported in more than half of the studies (n = 77,
62.25%), because they did not conduct or report any statistical analysis to investigate the
dimensionality of the questionnaires in their research. Three studies (2.54%) conducted
correlational analyses on the questionnaire items and only two studies (1.69%) used Rasch
measurement. The remainder of the studies applied at least one type of factor analysis,
which provided backing or supporting evidence for this inference. The seven-point Likert
scale questionnaire in Artamonova [52] set a good example for proving evidence for the
domain, evaluation, generalization, and explanation inferences. First, following the general
guidelines by Dörnyei and Taguchi [1], a review of the literature was carried out to develop
and specify the questionnaire, providing evidence for the domain description inference.
Next, a preliminary reliability analysis was conducted to check the internal consistency of
the subscales. A correlation analysis among items was also conducted to detect problematic
items (i.e., those with none or minimal correlation with other items). Consequently, some
items were excluded and a principal component analysis was performed to establish
the factor structure of the scale, thus, providing evidence for both the explanation and
evaluation inference. Finally, a 28-item scale was developed. The reliability coefficient for
the final scale was reported to be 0.914, which means that the generalization inference was
also supported by statistical evidence.

A summary of supporting evidence for the four inferences, along with their respective
descriptors is provided in Table 6.

Table 6. Summary of supporting evidence for the four inferences.

Domain Description Evaluation Generalization Explanation

Descriptors
Construct that the
questionnaire is
intended to measure

Response options provided by
the questionnaires to assign
numerical values to
psychological attributes

The generalizability of
the observed scores of
the questionnaires

Whether the questionnaire
actually measures the
theoretical construct it
claims to measure

Evidence The relevant literature
Statistical or psychometric
analyses that support the
functionality of the scales

Reliability studies and
generalizability theory Dimensionality analysis

Results 100% 57.63% 55.93% 34.75%

6. Discussion
6.1. Research Question One: The Characteristics of the Questionnaires

One notable feature regarding the number of questionnaire items was that most of the
identified studies (n = 86, 72.88%) had less than 50 items. However, 24 studies (20.34%) did
not provide the precise number of questionnaire items, therefore, the number of items was
coded based on the papers providing the number of the items in the questionnaires. In
addition, ten studies (8.47%) did not provide any information regarding the number of ques-
tionnaire items. Among the papers that did not specify the number of questionnaire items,
some did claim that the full text of their questionnaires could be found in the Appendix,
but the Appendix were not made available by the authors. This could be a problematic
practice because the lack of detailed information about the research instruments could have
made it challenging for other researchers to evaluate the validity of the instruments and
could have minimized the possibility of replication studies in the future.

It was found that the most frequently used type of questionnaire item was a closed-end
question, especially in studies with a quantitative research design. This was in line with the
views in some prior studies (e.g., [1,53,54]), which largely acknowledged the advantages
of closed-ended questions, that is, data entry and coding for closed-ended questions are
easier; the responses to closed-ended questions are suitable for quantitative analysis; the
response choices provided by closed-ended questions may help respondents to recall
relevant information more accurately. Nonetheless, the disadvantages of closed-ended
questions were also discussed by some authors. Fowler [55] argued that some respondents
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would prefer to answer open-ended questions than only choosing from limited options.
Moreover, closed-ended questions could cause the respondents to choose potentially invalid
responses [4]. As a result, some researchers suggested adding open-ended questions to
enrich the quantitative data from closed-ended items (e.g., [1,4]).

There appeared to be more mixed methods research studies than quantitative studies
in the articles examined, with 61.02% (n = 72) of the studies using the former and 38.98%
(n = 46) of the studies using the latter. This finding was partially in line with the trend
found in a study by Khany and Tazik [56](2019), which found a distinct rising trend in
adopting mixed methods research in applied linguistics research from 1986 to 2015. Mixed
research design emphasizes the integration of qualitative and quantitative methods to gain
a better insight into a given phenomenon and to avoid the inherent limitation of utilizing
either qualitative or quantitative method alone [57–59].

China was found to be the most prolific location of studies, which could partly be
explained by the fact that an increasing number of scholars in China are publishing in high
quality international journals. As previous studies have shown, monetary reward and na-
tional policy regarding the evaluation of university ranking and teacher performance could
affect the number and quality of Chinese scholars’ international publications (e.g., [60–62]).

It was found that the dominant target language was English, which was widely taught
and researched in Asian countries as either second or foreign language. English is the
most widely used second/foreign language in the world, and many non-English-as-L1-
speaking countries stress the importance of learning English for various reasons. Feng [63]
investigated the spread of English in mainland China, Hong Kong, Taiwan, Macao, and
Singapore, and found that, due to historical and economic reasons, English was often
associated with power and prestige, as well as modernity and prosperity of the country,
and individuals’ life opportunities. Similarly, Ra [64] observed that English was seen as the
one of the links to economic prosperity and higher social status in South Korea. In these
countries and regions, the importance of English is further stressed by polices at the national
level, such as making English a compulsory subject since primary school and assigning
large weightings in admission tests for higher education. Therefore, it was no surprise
that English was the dominant target language among the studies in the dataset. On the
other hand, this also signified an insufficiency in research that employed questionnaires to
investigate the learning or teaching of other languages as a second/foreign language.

While the participants in the studies came from a wide array of educational back-
grounds, the overwhelming majority of the participants were from tertiary schools (n = 80),
followed by secondary schools (n = 17), suggesting the scarcity of questionnaire-based
research on primary and pre-primary levels in L2 research. One reason for this lack might
be the assumption that the metacognitive abilities of young language learners grow slowly,
and thus, they would not be a suitable target population for questionnaire-based research.
However, research has shown that children as young as three years old were able to
monitor certain cognitive behaviors such as problem solving and, by the fourth year of
their life, they could use metacognitive processing in completing puzzle tasks [65]. As
self-appraisal and self-reflection questionnaires draw upon various metacognitive abilities
such as planning, monitoring, and evaluation, involving children as young as three years
old in questionnaire-based research might be a plausible option in future L2 research [66].
However, we note that there was a wide research gap in the questionnaires used to measure
various constructs in a young population in L2 research. Notably, the language used in
the instruments, the level of sophistication of the items used, the scoring scale, and the
accuracy and reliability of such data should be investigated in future research.

The majority of studies (n = 48, 40.68%) had a sample size between 100 and 500, while
only 13.56% of the studies had less than 30 participants. Sample size is one of the impor-
tant issues in questionnaire-based research. Hatch and Lazaraton [67] (1990) suggested a
minimum of 30 participants for parametric procedures, while Ness Evans and Rooney [68]
argued that the sample size should be determined by the research design. It should also
be noted that for questionnaire-based research that used Likert scales, exploratory factor
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analysis could have been utilized to identify the underlying factors which explained the
variation in participants responses, accordingly, the corresponding statistical assumptions
and general requirements should have been met. For the results of exploratory factor
analysis to be generalizable or replicable, a large sample size was preferred [69]. Further-
more, some researchers suggested that at least five participants were needed to answer
each item being used [70]. For other psychometric validation techniques such as Rasch
measurement, a smaller sample size of around 36 was viewed as acceptable, although there
was a possibility that a sample of this size would result in low reliability [26]. Therefore,
the item/person ratio of 1:5 and/or the respondent per category of 10:1 would be a useful
criterion to consider [26]. For achieving high stability in item difficulty, Linacre [71] sug-
gested a minimum sample size of 100 in polytomous Likert scale questionnaires that were
validated using Rasch measurement.

6.2. Research Question Two: Validity Evidence
6.2.1. The Domain Description Inference

The domain description inference is based on the assumption that the construct can
be appropriately defined and measured, and that the content of questionnaire items is
representative of the construct of interest. Insufficient construct and domain definitions
will negatively affect the validity of a questionnaire [35]. A comprehensive literature
review can lend support to the domain description inference. Additional backings for the
domain description inference can also be obtained from expert scrutinize or respondents’
feedback after a pilot questionnaire. Findings regarding the domain description inference
revealed that the majority of studies (n = 45, 38.14%) employed questionnaires to measure
constructs concerning attitudinal data, suggesting a close association between attitudes
and second/foreign language learning and teaching. Nonetheless, there is not a consensus
in the constituent structure of attitude yet [26], indicating the need for more research,
particularly in the field of L2 assessment and second language acquisition (SLA).

6.2.2. The Evaluation Inference

It was found that 57.63% of the studies provided statistical evidence (e.g., factor analy-
sis) for the evaluation inference. In the case of questionnaires, the underlying assumption
of the evaluation inference was that the scoring rubrics were appropriate (i.e., are useful in
translating the performance of the participants into quantities), and that the participants’
responses were consistently evaluated. Backing for the evaluation inference consisted of the
statistical and psychometric features of the scale used [26]. It was found that 44.07% (n = 52)
of the studies in the dataset used Likert scales, even though 50% (n = 59) of the studies
used mixed evaluation methods, which consisted of the Likert scale and open-ended items,
or other closed-ended items such as multiple-choice items, which established the Likert
scale as the prevalent method of quantification in L2 questionnaires. As Wagner [2] stated,
one of the reasons for the popularity of Likert scale items is that the same construct can be
assessed by a number of items. In addition, after piloting the initial questionnaire, statistical
techniques such as factor analysis could be utilized to inspect the construct representation
of the items, so that items that do not function properly could be deleted or revised. Zhang
and Savalei [72] investigated whether replacing the response options in the Likert scale
with full sentences (i.e., “the expanded format”, p. 360) would change the factor structure
of the original Likert format, and they found that the dimensionality of the new format
was more theoretically defensible, and that method factors or the acquiescence bias factor
caused by the wording of items in a Likert scale could be reduced. In summary, it may
be said that although the choice of rating scales exerts a direct effect on the psychometric
functionality of questionnaires, there is a dearth of L2 research that has examined the best
practices in questionnaire development.
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6.2.3. The Generalization Inference

It was noted that the reporting of evidence for the generalization inference varied
across the journals that published the studies. This trend suggests that, to date, there
are no universally agreed-upon principles underscoring the significance of this evidence
in L2 research. Notably, 44.07% (n = 52) of the studies did not provide any statistical
evidence to support the generalization inference for the questionnaires. Lack of details
about the reliability of research instruments was also found by Al-Hoorie and Vitta [73],
who reviewed the statistical practices of studies published in representative journals in
L2 research and listed incomplete reporting of reliability as one of the seven sins of L2
research. It is recommended that future questionnaire-based studies should provide the
reliability statistics of the questionnaires to improve the rigor of research and to produce
trustworthy results.

The main cause of low reliability was the homogeneity of the sample [74], which,
itself, might have been attributed to the effect of instruction (e.g., where an instruction
program results in a homogeneous development of knowledge and skills in students) or
the imprecision of the instrument in differentiating between low and high levels of the
target construct [75]. The latter would be a greater cause for concern, since it indicates
a possible limitation in the construct definition or operationalization [12]. That is, if
the definition of the construct in question neglected the important components of the
construct or the questionnaire developers did not craft appropriate items or scales that
could differentiate between different levels of construct endowment, the sample would
appear to be homogenous [76], whereas, in reality, the observed homogeneity resulted
from construct underrepresentation. Accordingly, it is suggested that reviewers and editors
require authors to present reliability coefficients; therefore, the readers would have an
estimate of the mount of random error likely affecting the results, and thus, the precision
with which the results may be interpreted.

In addition, low reliability statistics (<0.5) can affect the results of conventional multi-
variate analyses such as ANOVA and ANCOVA and so forth [74]. Most of the studies that
we examined had aggregated the items measuring target constructs to create a ”super item”
or aggregate-level item. Despite the popularity of this approach, aggregating participants’
scores would result in the aggregation of random error and true variance. Therefore, the
results of follow-up multivariate analyses that were carried out by using the aggregate
scores were likely confounded by random error variance. We suggest that researchers
separate the random error and true variance before running any inferential statistics. The
statistical method to make the separation is structural equation modeling (SEM) [70]. By
separating the error variance from the true variance, SEM is able to provide a more precise
picture of the relationship between the variables under investigation. The widely used SEM
method in applied linguistics and L2 research is covariance-based SEM (CB-SEM), which
has the caveat of sensitivity to the sample size, i.e., it typically requires a large sample
size [77]. The advent of partial least squares SEM (PLS-SEM) analysis methods has allowed
for circumventing some of the limitations of CB-SEM. For example, Hair et al. [78] (p. 5)
recommended using PLS-SEM when the sample size was small, “when the structural model
was complex and included many constructs, indicators, and/or model relationships”, and
“when distribution issues were a concern, such as lack of normality.” In addition, PLS-SEM
is an ideal technique for estimating the composite reliability of the constructs as well as
their discriminant and convergent validity [77].

Finally, although Cronbach’s alpha is commonly used in applied linguistics, we found
that the traditional test-retest reliability would offer a significant advantage over Cronbach’s
alpha. According to Messick [79], some constructs are dynamic and change over time.
In language learning and assessment research, most of the constructs are theoretically
viewed as dynamic but are measured by using static frameworks. It is suggested that future
researchers should examine the consistency of reliability measures over time, wherever it
is practicable.
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6.2.4. The Explanation Inference

In L2 research, questionnaires are commonly used to measure psychological constructs
that cannot be observed directly, such as learner beliefs, strategies, and motivation [80].
When the link between the observed score and the underlying construct is established,
the explanation inference is invoked [26]. As observed by Aryadoust and Shahsavar [36],
the explanation inference for a questionnaire assumes that the instrument represents the
underlying construct, that the components of the questionnaire are highly correlated, and
that there are no construct-irrelevant factors. These assumptions would be warranted by
psychometric techniques to identify the link between relevant theories and the constituents
of questionnaires. There are several psychometric techniques that have been used to
examine this link, including factor analysis and Rasch measurement (e.g., [26,32,81]).

However, in the dataset of the present study, 62.25% of the studies (n = 77) did
not report any evidence supporting the explanation inference, which was an alarming
rate. The lack of an analytic procedure to examine the factor structure of scales such
as questionnaires in L2 research was in line with one of the findings of Al-Hoorie and
Vitta [73], who suggested that the psychometric quality of a scale should be examined
regardless of whether it was self-developed or adapted from existing scales. In addition,
adequate piloting should be used to improve the psychometric quality of a new instrument.
One possible way forward is to urge the reviewers and editors of journals to require the
provision of evidence supporting the reliability and validity of questionnaires used in
L2 research. This would also help other researchers to know the degree of consistency
and truthfulness of the questionnaires that were used in the published literature, and
accordingly the conclusions that were drawn from them.

Among the studies that did not provide evidence for the explanation inference, three
types of practices were observed: (1) authors adopted the questionnaires from previous
studies without any modification; (2) authors slightly modified the wording or the number
the questionnaire items from previous studies; or (3) authors developed new questionnaires
on the basis of the relevant literature. For the first and second group of studies above, CFA
or Rasch measurement would be the appropriate technique to check the link between the
theoretical construct and the items in the questionnaire (e.g., [82]), since, primarily, the
researcher would need to confirm the already established structure of the instrument in
a different context. For the third group of studies, however, exploratory factor analysis
(EFA) or principal component analysis (PCA) with appropriate methods of rotation should
be utilized to validate a newly developed questionnaire (see [83] for a review) and the
research design.

Among the 41 studies that provided evidence for the explanation inference for the
questionnaires, five studies first conducted EFA, and then used the results to conduct
CFA. To use EFA, CFA, PCA, Rasch measurement, or a combination of these statistical
techniques to provide backings for the explanation inference, the analyst should ensure
that the corresponding statistical assumptions are met beforehand [33]. In addition to
reporting assumption checks, Al-Hoorie and Vitta [73] also recommended a full report
of factor loadings and discussions on the implications of cross-loadings if factor analysis
was conducted.

One possible reason for not employing statistical techniques to provide supporting
evidence for the explanation inference could be researchers’ inadequate statistical knowl-
edge. Studies that have investigated researchers’ statistical training and knowledge have
revealed a general awareness of the importance of statistical literacy but a lack of statistical
confidence among researchers (e.g., [84,85]). In a similar investigation on the development
of graduate students’ statistical literacy, Gonulal et al. [86] found substantial gains in stu-
dents’ self-reported statistical knowledge and statistical self-efficacy after statistics courses,
stressing the necessity of advanced statistics training to maximize the potential to apply
statistical techniques in applied linguistics. This was echoed by Loewen et al. [85], who
recommended that SLA programs should offer discipline-specific statistics courses to meet
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the needs of researchers and students, in addition to detailed guidelines and examples of
good practice provided by journals and journal editors.

Finally, it is not uncommon for researchers to adopt instruments and questionnaires
that have been validated in previous studies. There is an assumption that validated
instruments do not require further validation when they are adopted. Based on Kane’s [14]
and Messick’s [12] approaches, it is not as much the instrument as the interpretations
and uses of the data/scores that are validated. Therefore, we suggest that, if Kane’s
and Messick’s approaches are used, some effort should be directed to re-validate the
interpretations and uses of questionnaire data in the new context where they are adopted.
Reliability analysis and examining the psychometric features of the questionnaire in the
new context can provide basic evidence for validity in new contexts.

To sum up, the lack of sufficient evidence supporting the explanation inference would
weaken the validity of the research, and therefore, we suggest that future L2 research
utilizing questionnaires examine the underlying construct measured with appropriate
statistical methods before drawing conclusions or conducting further analysis with the
questionnaire data.

6.3. Implications of the Study

Based on the findings of this study, we offer several suggestions for future questionnaire-
based L2 research. First, detailed information about the questionnaires should be made
available, so that it would be possible for other researchers to evaluate the validity of the
questionnaires and conduct replication studies in the future.

In addition, the argument-based approach to validity may serve as a framework for
the validation of questionnaires in L2 research. Within the ABV framework, evidence can
be gathered and articulated in a clear and coherent interpretation/use argument to support
the inferences and improve the rigor of research. The findings of this review revealed some
weak links in the validation of questionnaires, which could be improved by adding proper
statistical methods to inspect the psychometric quality of questionnaires, regardless of
whether the questionnaire was constructed or adopted from previous research. Finally, it is
suggested that the reviewers and editors of journals should require authors to evidence
supporting validity for questionnaires in their submitted manuscripts, so that the degree of
consistency and truthfulness of the data collected may be known to other researchers.

If researchers prefer to use the ABV framework for questionnaire development, the
evidence collected should be mapped onto the chain of inferences in ABV. The evidence
that pertains to the domain description inference comprises the description of the construct
in the target language use (TLU) domain. Thus, a clear definition of the construct, its
components, and the links between the components in the TLU domain of interest should
be provided. For the evaluation inference, the clarity and respondents’ understanding of
the response categories should be investigated (e.g., strongly disagree to strongly agree in
the Likert scales). Using think-aloud methods and eye tracking technology to determine
the respondents’ conscious and subconscious reactions to the items and response categories
would be very useful.

In addition, the generalization inference should be examined though the application
of G theory and an internal consistency reliability analysis. A recent development in the
reliability analysis is the McDonald’s omega (ω) coefficient [87], which, unlike the widely
used Cronbach’s alpha in L2 research, does not assume tau-equivalence (or equal factor
loadings) and equal errors [88,89]. Finally, for evaluating the explanation inference, or
whether the items tap into the construct of interest, we suggest that SEM and item response
theory methods, including Rasch measurement, are useful to examine whether the variance
in the data is explained by the hypothesized constructs.

6.4. Limitations of the Study

The present study is not without limitations. First, the data for the study were limited
to the literature published in 2020, which might attenuate the generalizability and repro-
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ducibility of the findings. We suggest that future researchers apply our coding scheme to
examine whether the findings could be extrapolated beyond the dataset used in this study.
In addition, while the Web of Science provides a reliable and extensive database for L2
research, it would be useful to extend the area of search by including, for example, Scopus,
but also other databases that do not have strict requirements for indexing journals, such
as Google Scholar. By comparing the studies that are only indexed in the Web of Science
or Scopus with those indexed in other databases, researchers can generate a quantitative
take on the “quality” and validity of the measurement instruments that are applied in the
two groups of publications. This would also have bibliometric implications for the notion
of “perceived prestige” and whether it could be quantified and measured objectively and
from this perspective.

Third, although we divided the questionnaires into attitudinal, behavioral, and factual,
we did not differentiate between the constructs that were measured by the questionnaires.
Future researchers should identify the type of constructs and subscales, and investigate
whether the evidence supporting the validity of the instruments was equally strong across
all the relevant constructs in the questionnaire-based L2 research (see [76] for a methodology
review). Fourth, while we did not directly code for qualitative methods of questionnaire
validation such as think-aloud or piloting methods, generally, we did not find a direct
indication of these in the papers reviewed. However, we suggest that future researcher
consider coding for such variables, as they would provide further insight into the question-
naire development and validation process. Relatedly, it would be useful to examine how
the questionnaires were used. This query was not within the scope of the present study, but
we believe it could provide additional evidence concerning the utility of the instruments
and whether they were used for decision making.

Finally, in this and previous studies, we found that, while ABV seems to be a useful
framework for accumulating published research, applying the framework for validating
single instruments could be an unnecessarily complex and unwieldy task. Thus, we urge
future users of ABV to conduct a cost-benefit analysis and also to consider the limitations of
the framework such as its lack of any system for weighting accumulated evidence (see [90]).

7. Conclusions

In this study, we aimed to systematically review the characteristics and validity of
questionnaires used in L2 research in 2020. The Web of Science database was utilized for
data collection, and the ABV framework [14,19,21] was adopted to inspect the validity of
the questionnaires. We identified 118 relevant studies, which were coded and analyzed to
address the two research questions. The findings are summarized as follows:

For the characteristics of questionnaires, it was found that questionnaires in 72.88%
of the identified studies had less than 50 items, and that questionnaires in 61.02% of the
identified studies used closed-ended items. One problematic practice was that some studies
did not specify the number of items. The number of studies with a mixed research design
was found to be slightly more than that of studies with a quantitative design. In terms
of the study context, it was observed that Asian countries and regions were the leading
research location, in particular, China was the most prolific location. English was found to
be the most researched target language. Pertaining to the participants, the findings showed
that participants in 67.8% of the studies were from tertiary level, and that learners were the
most investigated groups of participants.

For the validity of the questionnaires, it was found that the domain inference was
generally supported by either construct definition or content representation based on the
relevant literature. The evaluation inference was supported by statistical techniques such
as factor analysis and Rasch measurement in 57.63% of the studies. In addition, 44.07% of
the studies did not provide evidence for the generalization inference, and 65.25% of the
studies did not provide evidence for the explanation inference.

To sum up, first, this systematic review demonstrated the characteristics of the ques-
tionnaires used by L2 research in 2020, and then revealed that the validity of questionnaires
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in the dataset was, to some extent, comprised due to the lack of supporting evidence. It is
hoped that the findings and implications of the study would contribute to the development
and validity of questionnaires in future L2 research.
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Appendix A

Journal

1 Annual Review of Applied Linguistics
2 Applied Linguistics
3 Applied Linguistics Review
4 Assessing Writing
5 Computer Assisted Language Learning
6 English for Specific Purposes
7 Foreign Language Annals
8 International Multilingual Research Journal
9 Journal of English for Academic Purposes

10 Journal of Second Language Writing
11 Language and Education
12 Language Assessment Quarterly
13 Language Learning
14 Language Learning & Technology
15 Language Learning and Development
16 Language Teaching
17 Language Teaching Research
18 Language Testing
19 ReCALL
20 Second Language Research
21 Studies in Second Language Acquisition
22 System
23 TESOL Quarterly
24 The Modern Language Journal

Appendix B

Variables and Definitions in the Coding Scheme

Variables Description References

1. Bibliographical information

Authors Researchers who conducted the study
Article title The title of the paper
Journal The journal in which the study was published

2. Basic information about the questionnaires

Number of questionnaire items The number of items in the questionnaires
Type of questionnaire items Closed-ended [1]

Open-ended
Mixed-type

Source of questionnaire Developed by the researchers themselvesAdopted from previous research
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Variables Description References

3. Research design

Quantitative: data are numerical; statistical analyses are used to address research questions. [44]
Mixed: a combination of quantitative and qualitative data

4. Study context

Location of the study The country or region where the study was conducted. [42]
Target language The language that was investigated in the study.
Language status

EAL: English as an additional language
EAP: English for academic purposes
EPP: English for professional purposes
ESP: English for specific purposes
FL: Foreign language
L2: Second language
MoI: Medium of instruction

5. Participant information

Participant status
Learner [42]
Teacher
Pre-service teacher
Foreign or second language user
Linguistic layperson

Educational level
Primary
Secondary
Tertiary
Language institute
Pesantren school

Sample size
The number of participants who responded to the questionnaire

6. Validity evidence

Domain description

What the questionnaire claims to measure, which can be classified into three types of information: [1,19,21]
Factual
Behavioral
Attitudinal

Evaluation
Scaling instrument employed by the questionnaire, such as [19,21]
Likert scale
Multiple choice
Frequency count
Mixed

Generalization
Reliability estimates (e.g., Cronbach’s alpha and Rasch item reliability) G theory analysis [14,19,21]

Explanation

Dimensionality analysis through using Rasch measurement Authors (XXXXa); [19,21,26]
Exploratory factor analysis (EFA)
Confirmatory factor analysis (CFA)
Principle component analysis (PCA)

Appendix C

Basic Information about the Questionnaires

# of Studies %

Number of questionnaire item
>100 3 2.54
50–100 19 16.10
<50 86 72.88
N/A 10 8.47
Type of questionnaire item
Closed-ended 72 61.02
Mixed-type 45 38.14
Open-ended 1 0.85
Source of the questionnaires
Developed by the researchers themselves 40 33.90
Adopted from previous research 78 66.10
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Appendix D

Research Design of the Studies Published in Each Journal

Journal
Quantitative Research Design Mixed Research Design Total
# of Studies % # of Studies % # of Studies

Language Teaching Research 10 40.00 15 60.00 25
Computer Assisted Language Learning 7 29.17 17 70.83 24
System 10 55.56 8 44.44 18
Foreign Language Annals 3 33.33 6 66.67 9
Journal of English for Academic Purposes 2 28.57 5 71.43 7
The Modern Language Journal 2 40.00 3 60.00 5
Language Assessment Quarterly 1 25.00 3 75.00 4
RECALL 0 0.00 4 100.00 4
Applied Linguistics Review 1 33.33 2 66.67 3
Assessing Writing 1 33.33 2 66.67 3
English for Specific Purposes 1 33.33 2 66.67 3
Language Learning and Technology 1 33.33 2 66.67 3
Language Testing 3 100.00 0 0.00 3
Journal of Second Language Writing 1 50.00 1 50.00 2
Studies in Second Language Acquisition 2 100.00 0 0.00 2
TESOL Quarterly 0 0.00 2 100.00 2
Language Learning 1 100.00 0 0.00 1

Appendix E

Participant Information

# of Studies %

Participant status

Learner 88 74.58
Teacher 11 9.32
Pre-service teacher 8 6.78
Learner + Teacher 7 5.93
Linguistic layperson 2 1.69
Learner + Alumni 1 0.85
EFL users in the workplace 1 0.85

Educational level

Tertiary 80 67.80
Secondary 17 14.41
Primary 8 6.78
Language institute 4 3.39
Primary + Secondary 2 1.69
Secondary + Tertiary 1 0.85
Primary + Secondary + Tertiary + Community centers 1 0.85
Pesantren school 1 0.85
N/A 4 3.39

Sample size

<30 16 13.56
Between 30–100 41 34.75
Between 101–500 48 40.68
Between 501–1000 8 6.78
>1000 5 4.24

Note: “+” means a combination of participant status or
educational level.
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Appendix F

Excluded Papers with Irrelevant Topics

1 Commitment to the profession of ELT and an organization: A profile of expat faculty in South Korea
2 Emotion recognition ability across different modalities: The role of language status (L1/LX), proficiency and cultural background
3 Towards growth for Spanish heritage programs in the United States: Key markers of success
4 Single author self-reference: Identity construction and pragmatic competence
5 Immigrant minority language maintenance in Europe: focusing on language education policy and teacher-training
6 A periphery inside a semi-periphery: The uneven participation of Brazilian scholars in the international community
7 Interrelationships of motivation, self-efficacy and self-regulatory strategy use: An investigation into study abroad experiences
8 Inhibitory Control Skills and Language Acquisition in Toddlers and Preschool Children
9 Le francais non-binaire: Linguistic forms used by non-binary speakers of French

10 After Study Abroad: The Maintenance of Multilingual Identity Among Anglophone Languages Graduates
11 Each primary school a school-based language policy? The impact of the school context on policy implementation
12 Multilingualism and Mobility as Collateral Results of Hegemonic Language Policy
13 A quantitative approach to heritage language use and symbolic transnationalism. Evidence from the Cuban-American population in Miami
14 Examining K-12 educators’ perception and instruction of online accessibility features
15 Red is the colour of the heart’: making young children’s multilingualism visible through language portraits
16 Active bi- and trilingualism and its influencing factors
17 Enhancing multimodal literacy using augmented reality
18 Developing multilingual practices in early childhood education through professional development in Luxembourg
19 Teaching languages online: Professional vision in the making
20 The provision of student support on English Medium Instruction programmes in Japan and China
21 Profesores Adelante! Recruiting teachers in the target language
22 Engaging expectations: Measuring helpfulness as an alternative to student evaluations of teaching
23 Can engaging L2 teachers as material designers contribute to their professional development? findings from Colombia
24 Language teachers’ coping strategies during the Covid-19 conversion to online teaching: Correlations with stress, wellbeing and negative emotions
25 Understanding language teacher wellbeing: An ESM study of daily stressors and uplifts
26 Studying Chinese language in higher education: The translanguaging reality through learners’ eyes
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