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Abstract

The contributions of Computerized Formative Assessment (CFA) to teachers'instruc-
tional practices and students'learning outcomes necessitate the development of valid
and reliable instruments for measuring teachers'literacy. To address this necessity, this
study adopted an exploratory sequential mixed-methods design via drawing on a dual
deductive—inductive approach to develop and validate a Computerized Formative
Assessment Literacy (CFAL) questionnaire for language teachers. The participants
comprised 489 Iranian male and female English as a Foreign Language (EFL) teachers
teaching from elementary to advanced levels at different language institutes in eight
big cities across the country. The results of Exploratory Factor Analysis (EFA) revealed
that CFAL consisted of six factors including practical, theoretical, socio-affective, critical,
identity-related, and developmental. The results of Cronbach’s alpha demonstrated
that the questionnaire and its six components had satisfactory levels of reliability. The
findings are discussed and implications for developing professional programs aiming
at determining and promoting teachers' CFAL are presented.

Keywords: Assessment, Assessment literacy, Formative assessment, Formative
assessment literacy, Computerized assessment, Computerized assessment literacy,
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Introduction

Due to the integral role of assessment data in making informed educational deci-
sions (Oo et al., 2021; Will et al., 2019) which can contribute to improved instruc-
tional practices (De Simone, 2020; Mandinach & Gummer, 2016) and positively
influence students’ learning outcomes (Leenknecht et al., 2021; Wylie, 2020; Yan &
Chiu, 2022), assessment in general and Formative assessment (FA) in particular con-
stitute a pivotal dimension in educational discourse (Tomasine, 2022). FA is charac-
terized as an assessment type which encompasses “all those activities undertaken by
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teachers, and/or by their students, which provide information to be used as feedback
to modify the teaching and learning activities in which they are engaged” (Black &
Wiliam, 1998, p. 7). FA features a set of activities undertaken by teachers and learn-
ers to gather feedback information so as to assist teachers in making modifications
to their instructional practices and help adjust learners’ activities to provide assis-
tance in determining the learning gaps, offering potentials for scaffolded learning,
and guiding future instructional and assessment practices (Andersson & Palm, 2017;
Antoniou & James, 2014; Bulut et al., 2020; Fukuda et al., 2022). Due to its potentials
in fostering learning outcomes, FA has attracted the attention of scholars in the field
of Second Language Acquisition (SLA). CFA, characterized as assessment methods
deploying computers to enhance the management and implementation of instruc-
tional assessment (Webb et al., 2013), has also caught the attention of SLA scholars.
The bulk of recent investigations into conventional FA (e.g., Fukuda et al., 2022; Patra
et al., 2022; Teng, 2022) and CFA (e.g., Bulut et al., 2020; Gierl et al., 2018; Shin et al.,
2022; Yildirim-Erbasli & Bulut, 2022) is a confirmation seal on the salient role of FA in
both mainstream and SLA educational assessment domains.

Should teachers have the capability to implement appropriate FA and CFA prac-
tices, aiming at making informed instructional decisions, they need to possess a satis-
factory level of Assessment Literacy (AL) (Husain, 2021; See et al., 2021). AL, with its
origins in general education (Stiggins, 1991), refers to the knowledge, skills, and prin-
ciples required for performing assessment tasks by stakeholders involved in assessment
responsibilities (Coombe et al., 2020; Rauf & McCallum, 2020). AL is defined as an indi-
vidual’s understanding of the fundamental assessment concepts and procedures deemed
likely to influence educational decisions (Popham, 2011; Soh & Zhang, 2017; Will et al,,
2019). As Crusan et al. (2016) contend, “assessment literacy is not just about content or
delivery but how this content is enmeshed with teachers’ knowledge, belief, and prac-
tices” (p. 45).

Closely related to FA is the concept of Formative assessment literacy (FAL). FAL is
characterized as teachers’ repertoire of knowledge, skills, and principles to make adap-
tations to their assessment-based instructional practices in accordance with learners’
needs to provide attuned feedback (Bennett, 2011). Teachers, drawing on their AL rep-
ertoire rooted in their belief systems related to FA, make such adaptations to provide
students with guidance in their learning processes to optimize learning outcomes. Not-
withstanding the paramount importance of FAL in contributing to improved classroom
instructional practices (Torrance, 2012), and the accountability pressures on teachers
for employing assessment data in making informed educational decisions (Wayman
et al., 2012), teachers struggle with the employment of FA (Furtak et al., 2016). Teach-
ers’ struggle with FA can be partly explained due to the complexities involved in this
mode of assessment (Elwood, 2006). Moreover, the results of some investigations have
revealed teachers’ unwillingness (e.g., Brown, 2004; Remesal, 2007) in terms of chang-
ing or adjusting their assessment practices to accommodate the ever-developing con-
ceptualizations of assessment and consequently addressing learners’ educational needs
(Brookhart, 2011). With the fast-growing use of computers in the domain of assessment,
such lack of accommodation on teachers’ part can be observed in relation to CFA as well
(Charman, 2013).
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The extant complexities and challenges involved in the conceptualization and imple-
mentation of CFA necessitate the development and validation of sound and reliable
instruments which can provide assistance in designing professional programs aiming at
developing teachers’ CFAL. CFAL is defined as the teachers’ knowledge, skills, and prin-
ciples of formative assessment to deliver instructional assessment via computers (Bulut
et al., 2020; Shin et al., 2022; Yildirim-Erbasli & Bulut, 2022). In this study, CFAL was
conceptualized as a construct encompassing six factors including practical, theoreti-
cal, socio-affective, critical, identity-related, and developmental based on the previous
literature (e.g., Leenknecht et al., 2021; Looney et al., 2018; Pastore & Andrade, 2019;
Tajeddin et al.,, 2022; Wylie, 2020; Yan & Cheng, 2015; Yan & Pastore, 2022) and newly-
emerging themes from the collected data.

A review of the literature on investigations on AL indicates that, thus far, some stud-
ies (e.g., Campbell et al., 2002; Fulcher, 2012; Mayo, 1967; Mertler & Campbell, 2005;
Plake et al., 1993; Soh & Zhang, 2017; Tajeddin et al., 2022; Zhang & Burry-Stock, 1997)
have developed instruments for measuring AL. Moreover, a scant number of studies
(e.g., Cagasan et al., 2020; Wylie, 2020; Yan & Pastore, 2022) have developed instruments
for measuring FAL in particular. However, none of the available investigations has made
attempts at developing an instrument for measuring CFAL. Therefore, the current study,
in an endeavor to address this lacuna in the current literature, set out to develop and
validate a CFAL questionnaire for language teachers.

Conceptual framework

Assessment literacy

AL, as a vital professional requirement in educational systems, is characterized as “an
individual’s understanding of the fundamental assessment concepts and procedures
deemed likely to influence educational decisions” (Popham, 2011, p. 267). The concept
of AL incorporates particular assessment behaviors including employment of multiple
assessments in alignment with clearly pinpointed achievement goals, interpretation of
learner performance in regard to the adopted mode of assessment and the potential role
of external factors, scoring and administration of assessments in an appropriate way,
communication of the assessment results to interested stakeholders, and consideration
of legal and ethical norms in carrying out assessment responsibilities (Brookhart, 2011;
Stiggins, 1991). Given the significance of AL, it has been underscored as a salient com-
ponent in teacher evaluation frameworks and models (see Danielson, 2013; Marzano,
2013). Marzano’s teacher evaluation model (2013) places emphasis on teachers’ compe-
tence in deploying assessments to trace learner progress and document a lesson in terms
of its effectiveness. Danielson’s framework for teaching (2013) requires that proficient
teachers illustrate skills in how to design student assessment, employ assessment in the
process of instruction, and identify high-quality data sources for keeping track of learner
development.

Highlighting a process-oriented approach towards AL, Popham (2006) and Brookhart
(2011) concur that the perspective on assessment as just test scores and grades should
be developed to incorporate how teachers design assessment methods to gather data
about student development, analyze the gathered data, and modify their instructional
practices to yield most effectiveness for learning in alignment with the collected data.
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Accordingly, AL should address both the teachers’ conceptualization and practices of
assessment based on the assessment data to influence learning outcomes and teachers’
decision-making in an informed and systematic way. Said it another way, AL as a pro-
cess is not only concerned with the assessment principles and the associated assessment
knowledge but also relates to assessment skills required from teachers in the domain of
designing and administering tests (Coombe et al., 2020; Rauf & McCallum, 2020).

Apart from the tripartite of principles, knowledge, and skills as the major dimensions
of AL, another important aspect of AL is critical language AL which is concerned with
teachers’ knowledge of assessment objectives, scopes, types, assessment use conse-
quences, fairness, assessment policies, and national policy and ideology (Tajeddin et al.,
2022). Moreover, Looney et al. (2018) have emphasized the ethical aspects of assessment
and regarded AL as a concept which is connected with teacher identity. Accordingly, the
role of teachers’ beliefs, life and teaching experiences, and feelings should be regarded
relevant to provide a better picture of assessment literacy (Yan & Pastore, 2022).

Formative assessment

FA features a set of activities undertaken by teachers and learners to gather information
to be drawn upon as feedback to make modifications on teachers’ instructional prac-
tices and adjust learners’ activities (Black & Wiliam, 1998). FA, based on the collected
information, enhances students’ self-regulation (Andrade & Heritage, 2018), provides
assistance in determining the learning gaps, offers potential for scaffolded learning, and
guides future instructional practices (Bennett & Gitomer, 2009). Due to its critical role
in improving learning achievements (e.g., Andersson & Palm, 2017; Yan & Chiu, 2022);
providing opportunities for innovation in learning environments (e.g., Wylie, 2020);
enhancing writing (e.g., Graham et al., 2015; Teng, 2022); reading (e.g., Xuan et al., 2022;
Yan & Chiu, 2022); speaking (e.g., Bagheri Nevisi & Mohammad Hosseinpur, 2022); and
listening (e.g., Ghazizadeh & Motallebzadeh, 2017), FA has been favored as an influential
mode of assessment.

Despite the influential role of FA in enhancing different language skills, one of the
major issues of concern is that teachers are rather reluctant to employ this assessment
mode (Remesal, 2007) and consequently FA is scarcely used by teachers (Yan & Pastore,
2022). In addressing such concern, Antoniou and James (2014) underscore the need for
a more elaborate conceptualization of an established set of FA practices to advocate the
learning process through the use of FA. In such conceptualization, teachers’ beliefs and
voices should be acknowledged so as to both capture their realities of classroom practice
and concomitantly assist teachers in making more informed decisions in addressing the
complexities involved in the teaching—learning process (Cizek et al., 2019; Gotwals &
Cisterna, 2022; Yan & Pastore, 2022).

The complexities involved in FA stem from the challenges teachers encounter in
understanding FA value, and their lack of FA-related knowledge (Schneider & Boden-
sohn, 2017). Although teachers acknowledge the vital role of assessment evidence, they
are not well-equipped with the management skills to orchestrate multiple information
sources to understand and deliver attuned FA (Yan & Pastore, 2022). As Yan and Brown
(2021) maintain, the lack of understanding and knowledge in relation to FA contributes
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to an inappropriate level of literacy which renders a lack of capability for drawing on

assessment data in making informed instructional decisions.

Formative assessment literacy

The findings of previous investigations (e.g., Yan & Cheng, 2015) have pointed out that
the practice of FA at the classroom level is not satisfactory. Similarly, some studies (e.g.,
Wylie & Lyon, 2015) have found that FA is scarcely used by teachers. Highlighting the
challenges of FA, Stiggins (2017) has shown the misalignment of FA practices with edu-
cational policies and principles. Such complexities and challenges reveal that teachers
lack a satisfactory level of FAL to deliver FA appropriately to achieve educational objec-
tives and enhance learning outcomes via a systematic approach to FA, both at conceptual
and practical levels. To address such challenges, some studies have aimed at developing
instruments for measuring FAL to contribute to a better understanding of FA.

Some investigations (e.g., Cagasan et al., 2020; Wylie, 2020), aiming at providing sup-
port for the effective implementation of FA, have employed observation protocols and
rubrics to demonstrate FA practices implemented via “in vivo” However, such studies
have only considered one aspect of FA literacy. Quite recently, Yan and Pastore (2022)
developed and validated an instrument consisting of three dimensions, namely, concep-
tual, practical, and socio-emotional for measuring FAL. As the review of such studies
indicates, the participants have been mainly primary or secondary school teachers and
not language teachers in general or EFL teachers in particular. Moreover, such investiga-
tions have addressed conventional FAL and have not delved into CFA.

Computerized formative assessment

CFA is characterized as the use of computers in test design, administration, and inter-
pretation of test scores and assessment results to be used as feedback for learners to help
them adjust their learning activities and assist teachers in modifying their instructional
practices (Bulut et al., 2020; Shin et al., 2022; Yildirim-Erbasli & Bulut, 2022). CFA can
be applied for different purposes including the identification of low-achievers or tracking
students’ achievement or progress within a specified duration of time (Bulut et al., 2020).
CFA provides chances for observing and analyzing an individual learner’s or a group of
learners’ progress based on item response times (Choi & McClenen, 2020); process data
(Lu, 2022); and user interaction history (Granic¢, 2008).

The use of e-learning management systems, web-based adaptive learning systems, and
online FA systems have been on the rise recently (Angelone et al., 2022; Cham, et al,,
2022; Choi & McClenen, 2020; Chrysafiadi et al., 2022). In the same vein, due to the ben-
eficial effects of computerized assessment in general and CFA in particular, the employ-
ment of CFA in various educational contexts has received focal attention from scholars
(e.g., Bulut et al., 2020; Charman, 2013; Gierl, 2018; Shin et al., 2022; Shirley & Irving,
2015; Yildirim-Erbasli & Bulut, 2022). However, similar to FA, the implementation of
CFA has not been without its challenges.

The practice of CFA places burdens on teachers not only in regard to FA principles,
knowledge, skills, and consideration of the critical dimension of FA but also seeks
responsibility from teachers in terms of computer-related literacy in relation to comput-
erized formative test design and administration (McNeil, 2018; Perry et al., 2022; Tsagari
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& Vogt, 2017). Accordingly, teachers should develop their computer literacy in respect
to the conceptualization of CFA and its implementation-related dimension. Aiming at
addressing the associated challenges with CFA to provide a basis for developing profes-
sional programs to promote language teachers’ CFAL, and considering the importance
of language-related, content-specific nuances and computer-related, context-specific
particularities in FAL, the present study sought to develop and validate an instrument
for measuring CFAL.

Methods

Participants

The participants, selected based on convenience sampling, comprised 489 Iranian EFL
teachers teaching from elementary to advanced levels at different language institutes in
eight big cities across the country. They consisted of 238 male (48.67%) and 251 female
teachers (51.33%). They aged between 21 and 51 (M =36.5, SD =8.40) and their teaching
experience ranged from 1 to 21 years (M =14.7, SD=6.80). All participants had experi-
ence of using CFA. Their experience of using CFA fell within the range of 1 to 17 years
(M=12.85, SD=5.4). Table 1 displays the detailed demographic information of the
participants.

To recruit the participants, the researcher initially sought the approval of the educa-
tional managers of 14 language institutes across the country. These 14 language insti-
tutes had 81 branches in total. To make sure that only teachers with CAF experience
were recruited, the researcher briefed the institute managers on the purposes of the
study. Then, the managers were sent an email to forward to the branch managers to
provide the prospective participants with information regarding the aims of the study
and data collection. In the email, the teachers were requested to take part in the study

Table 1 Participants’demographic information

Category Subcategory Number

Overall teaching experience Between 1and 5 115 (23.5%)
Between 5 and 10 122 (24.9%)
Between 10 and 16 113 (23.1%)
Between 16 and 21 139 (28.4%)
Mean teaching experience 14.70
Standard deviation 6.80

Experience of CFA Between 1 and 5 125 (25.5%)
Between 5 and 10 175 (35.7%)
Between 10 and 17 189 (38.6%)
Mean experience of CFA 12.85
Standard deviation 540

Age Between 21 and 30 171 (34.9%)
Between 30 and 40 152 (31.0%)
Between 40 and 51 166 (33.9%)
Mean age range 36.5
Standard deviation 840

Gender Male 238 (48.67%)
Female 251(51.33%)

Total 489 (100%)
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provided that they had at least one year of experience in CFA. Thus, the sampling proce-
dure was of convenience type as only those teachers who expressed their willingness to
take part in the study were included. Convenience sampling was adopted since it was not
feasible for the researcher to recruit participants based on pure randomized procedures.

Instruments

Semi-structured and focus group interviews were employed to collect the qualitative
data required for the development of the items. The two types of interviews were drawn
upon to gather enriched data. To develop the semi-structured interview questions, ini-
tially the pertinent literature on the conceptualizations of AL (e.g., Coombe et al., 2020;
Fulcher, 2012; Looney et al., 2018; Pastore & Andrade, 2019; Popham, 2006, 2011; Soh &
Zhang, 2017; Tajeddin et al., 2022) in general and FAL (e.g., Cagasan et al., 2020; Wylie,
2020; Yan & Pastore, 2022) and CFA (e.g., Bulut et al., 2020; Charman, 2013; Choi &
McClenen, 2020; Gierl et al., 2018; Shin et al., 2022; Yildirim-Erbasli & Bulut, 2022) in
particular was extensively reviewed. Based on the extant literature, an initial list of ten
questions was developed. This initial list was given to a panel of experts consisting of six
PhD holders with at least 15 years of experience in educational assessment for review.
Three of the questions were excluded due to containing overlapping content and a final
list of seven questions (Appendix 1) was approved by the panel. Next, this finalized list
was piloted on five of the teachers selected randomly from the pool of participants to
identify any ambiguities in terms of content. Minor modifications were made to the
questions and the final list of seven questions was prepared.

The development of the CFAL questionnaire

To contact the participants, initially, a list of 25 English language institutes located in dif-
ferent cities across the country was prepared. Then, the managers of the institutes were
contacted via phone, and their consent to allow their teachers to take part in the study
was sought. During the phone conversations, they were provided with brief information
concerning the purposes of the study and data collection. Out of the 25 managers, 14
agreed to let their teachers participate in the study. Then, a consent form was sent to
the 14 managers, and they were asked to send it over to those teachers willing to take
part in the study. In the consent form, the teachers were provided with brief information
regarding the aims of the study and data collection procedure. They were also assured
that the collected data would be used only for research purposes and held confidential.
Moreover, the participating teachers were given assurance that they could withdraw
from the study at any stage they wished without giving prior notice.

An important phase for the development of the CFAL questionnaire concerned with
establishing the theoretical framework in regard to the most current developments in
relation to the conceptualizations of AL, FAL, and CFA to lay a rigorous conceptual
foundation for guiding the interviews. Following the establishment of the conceptual
foundation, the researchers prepared a finalized list of interview questions (N#7) as
described in the instruments section. Then, 32 of the teachers, selected randomly from
the list of participants, were contacted via Telegram and interviewed each for approxi-
mately 35 min. Moreover, a group of 15 teachers, selected randomly from the pool of
489 teachers, took part in a focused group interview lasting for 2 h.
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Since the participants were EFL language teachers and Persian was their mother
tongue, the researcher gave them the option to select the language for the interview ses-
sions. They were given this choice to obviate the possible challenges arising from con-
strained language proficiency levels and any associated ambiguities stemming from
the foreign language barrier. Thus, for the interviews with the individual teachers, the
researcher selected the language based on the participant’s choice. As for the focused
group interviews, the researcher obtained the groups’ choice and as a majority of the
interview session attendants opted for their mother tongue, Persian was selected as the
language for these sessions. After finishing the sessions, the interviews were recorded
and transcribed verbatim and became subject to content analysis.

Content analysis was carried out by adopting the six stages proposed by Braun and
Clarke (2006). These stages encompass the sequential progression of “1) getting familiar
with the data 2) generating initial codes 3) searching for the themes 4) reviewing themes
5) defining and naming the themes and finally 6) writing up the report” (Braun & Clarke,
2006, p. 87). In order to ensure the reliability of the analytical procedures, an assistant
was recruited to provide support in the content analysis (Hsieh & Shannon, 2005). Ini-
tially, a meticulous process of multiple readings of interview transcripts was undertaken
to gain sufficient familiarity with the dataset. Concurrently, preliminary impressions
were noted down and recorded for further reference. Subsequently, the data underwent
a systematic process of coding, categorization, and condensation into meaningful units.
The co-researcher independently conducted a content analysis of the data following a
similar approach. Furthermore, inter-rater agreement was quantitatively assessed uti-
lizing Holsti’s (1969) coefficient of reliability. The obtained value turned out to be 0.81
which surpassed the acceptable threshold of 0.70, indicative of satisfactory agreement
between the two raters. As for the discrepancies between the outcomes derived by the
primary researcher and those of the assistant, such disparities and controversies were
scrutinized and resolved through discussions. Additionally, to enhance the credibility of
the findings, member checking was undertaken in accordance with Nassaji’s (2020) rec-
ommendations. This involved engaging in discussions with eight participants to validate
and confirm that the interpretations and conclusions drawn from the data were accurate
and aligned with the participants’ perspectives.

The results of the content analysis along with the conceptual framework of the study
were then used to develop an initial pool of 35 items reflecting different dimensions of
CFAL including the practical, theoretical, socio-affective, critical, identity-related, and
developmental components. In what follows, some exemplar interview excerpts and the
corresponding themes identified are given.

Excerpt 1: I am quite familiar with the theories of CFA, not much familiar though.
But, I know that through CFA I can identify the weaknesses and strengths of the
learners. Then, based on these weaknesses and strengths I know what sort of content
to deliver to my students. Also, CFA can help me get to know how to proceed with
the assessment later. For instance, when a learner needs more assistance and con-
tent in relation to grammar, I know that I should focus on the assessment of gram-
mar for that particular student.

Excerpt 2: I think my knowledge of CFA is quite good. I use formative assessment on
a regular basis in my teaching and I sometimes study articles in relation to CFA to
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improve my teaching with CFA. I think the best aspect of CFA is that it can help you
identify in what areas each learner needs feedback and help most. Based on this, I
can then gear my feedback to individual learners. Overall, I think CFA can provide
rich and usable data for each learner. The teacher can then go to this data bank
whenever he wants to get to know how the learner has progressed and how to best
provide help and feedback to that learner.

The themes extracted from excerpts one and two were theoretical knowledge and per-
sonalized instruction, which were used to develop the following two items:

+ Iknow the theories underlying CFA for language teaching and learning purposes.
+ ITknow how CFA helps me deliver personalized instruction to foster learning for each
individual learner.

Excerpt 3: When using CFA, I always think about learners first. I know that assess-
ment is mainly for the learners and their learning although it can also help the
teacher teach better but the main focus should be on the learners. So, learners’
thoughts and whether they like or dislike this assessment mode are very important.
If leaners do not understand and appreciate the way CFA can help them improve,
the use of CFA will be rather useless.

Excerpt 4: When I want to use some new forms of assessment such as CFA, I always
think about whether it affects learners’ attempts to continue their language learn-
ing. The main question I ask myself is, is the learners’ interest to continue language
learning influenced positively or negatively while using the new assessment mode?
Therefore, I always think about such learner-related issues when conducting CFA.

The themes extracted from excerpts three and four were affective aspects of CFA, the
importance of learners’ attitudes and values, and the importance of learning motivation,
which were drawn upon to construct the following two items:

+ I know that learners’ language learning motivation can be affected via CFA experi-
ences.
+ I am conscious of how learners’ attitudes, beliefs, and values influence their CFA

experiences.

Next, this initial list of items was submitted to the panel of experts including five PhD
holders with more than 22 years of experience in educational assessment and CFA.
All these experts were involved in teacher education programs related to educational
assessment and CFA in the field of Teaching English as a Foreign Language (TEFL). The
experts were provided with the list of items and asked to provide comments regarding
the alignment of the items with the components. Based on the comments, two items
were merged, and three items were discarded as they were identified as items which con-
tained overlapping content with other items. Consequently, the approved draft of the
questionnaire comprised 31 items. The practical component had 6 items and the theo-
retical component consisted of 7 items. The socio-affective and critical components had
5 items each and the identity-related and the developmental components comprised 4

Page 9 of 24



Haddadian et al. Language Testing in Asia (2024) 14:33 Page 10 of 24

items each. A 5-point Likert scale response format consisting of (1) strongly disagree, (2)
disagree, (3) neutral, (4) agree, and (5) strongly agree was adopted for the items.

The approved draft was then piloted on 30 teachers having similar characteristics to
the main participants to identify any ambiguities which would affect the readability and
clarity of the items. Two of the items were revised in terms of lexicon and grammar.
Following this, the questionnaire was distributed to the 489 EFL teachers. Out of the
489, seven questionnaires were not returned. Thus, the total number of questionnaires
included in this study was 482. These questionnaires were then scored, and the data was
fed into SPSS 26 for conducting Exploratory Factor Analysis (EFA).

Research design

This study adopted a sequential mixed-methods design in which initially qualitative
data were collected and analyzed to develop and subsequently validate an instrument
via quantitative data collection and analysis. For the qualitative phase, a dual deductive—
inductive approach was adopted. In so doing, initially, the collected data were analyzed
based on the dimensions of literacy provided by the literature on AL, FAL, and CFA.
Then, any newly emergent themes from the semi-structured and focused group inter-
views were also identified and used to develop the questionnaire items.

Results

Prior to running EFA, the appropriateness of data structure for using EFA was checked.
In so doing, initially the skewness and kurtosis measures of the items were examined.
The results indicated that the related measures fell within the range of —1.96 and +1.96
and thus the data did not violate the normality assumption (Tabachnick & Fidell, 2013).
Next, the Kaiser—Meyer—Olkin measure was examined to check the sampling adequacy.
The KMO index turned out to be 0.86 which exceeded the recommended value of 0.6
(Field, 2013). Finally, the results of Bartlett’s test of sphericity showed that p <0.01, thus
signifying the appropriateness of running EFA. Upon checking the normality assump-
tion and factorability appropriateness of the data, EFA was run. Table 2 presents the
respective results.

Table 2 Statistics of the extracted factors

Total variance explained

Component Initial eigenvalues Extraction sums of squared Rotation sums
loadings of squared
loadings?

Total % of variance Cumulative Total % of variance Cumulative Total

% %
1 736 2374 23.74 736 2374 23.74 6.98
2 593 1915 42.89 593 1915 42.89 591
3 519 1676 59.66 519 1676 59.66 5.01
4 425 1372 73.38 425 1372 73.38 5.08
5 399 1287 86.25 399 1287 86.25 4.03
6 363 11.72 97.97 363 11.72 97.97 4.05

Extraction method: Principal component analysis
2When components are correlated, sums of squared loadings cannot be added to obtain a total variance
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As presented in Table 2, six extracted factors had eigenvalues higher than 1, explaining
23.74%, 19.15%, 16.76%, 13.72%, 12.87%, and 11.72% of the variances, respectively. Over-
all, the 6-factor solution explained 97.97% of the variance.

To graphically inspect the six identified factors, Scree plot was inspected. As shown in
Fig. 1, a sudden fall of the Scree plot can be observed after the initial six factors.

To further explore the number of components and figure out which components to
retain or drop in the developed instrument, parallel analysis was performed. Parallel
analysis, calculating average eigenvalues based on randomly generated samples, provides
evidence for supporting or rejecting the decision to retain or drop the identified compo-
nents based on the eigenvalue indices and Scree plot information (Pallant, 2020). Table 3
presents the results of parallel analysis.

As indicated in Table 3, six components have initial eigenvalue indices larger than
the simulated values. Accordingly, the decision was made to retain the six identified
components.

Table 4 displays the pattern matrix showing the items belonging to each component.

As Table 4 demonstrates, items 8, 11, 9, 10, 7, 12, and 13 belonged to the first com-
ponent (theoretical). Moreover, items 5, 4, 3, 2, 6, and 1 comprised the second com-
ponent (practical), while items 16, 15, 18, 14, and 17 belonged to the third component
(socio-affective) and items 19, 21, 22, 20, and 23 constituted the fourth component
(critical). Furthermore, items 29, 30, 31, and 28 belonged to the fifth component
(developmental), whereas items 25, 26, 24, and 27 were the constituents of the sixth
component (identity-related). As noted in Table 4, all CFAL questionnaire items func-
tioned well. Moreover, no overlaps were detected among the items loading on differ-
ent factors. Accordingly, no items were discarded, and all 31 items were retained (See
Appendix 2 for the final draft of the questionnaire). The satisfactory function of all the
items and the non-existence of overlaps could be attributed to several reasons includ-
ing the meticulous care exercised in developing the items, consideration of maximum

variation in the selection of participants, and providing the participants with clear

Scree Plot

Eigenvalue
=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3
Component Number

Fig. 1 Scree plot of the CFAL questionnaire
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Table 3 Results of parallel analysis

Eigenvalues

Factors Simulated Initial Decision
1 1.392 7.360 Retain
2 1333 5937 Retain
3 1.282 5.198 Retain
4 1.241 4.253 Retain
5 1.205 3.991 Retain
6 1.175 3.633 Retain
7 1.143 0.149 Drop
8 1.112 0.135 Drop
9 1.084 0.131 Drop
10 1.057 0.128 Drop
11 1.029 0.120 Drop
12 1.001 0.118 Drop
13 0.980 0.110 Drop
14 0973 0.098 Drop
15 0.921 0.083 Drop
16 0.845 0.071 Drop
17 0.821 0.064 Drop
18 0.801 0.051 Drop
19 0.735 0.045 Drop
20 0.705 0.044 Drop
21 0.665 0.031 Drop
22 0.630 0.020 Drop
23 0.641 0.015 Drop
24 0.610 0.014 Drop
25 0.581 0.012 Drop
26 0.523 0.009 Drop
27 0512 0.008 Drop
28 0.507 0.006 Drop
29 0435 0.004 Drop
30 0402 0.003 Drop
31 0.398 0.000 Drop

instructions to fill out the CFAL questionnaire. As for the first reason, the extensive
review of literature, appeal to expert opinion, and the use of semi-structured as well
as focus-group interviews may have all contributed to enriched qualitative data on the
basis of which a well-structured questionnaire was designed at the outset. Addition-
ally, as mentioned in the methods section, in the initial draft of the questionnaire, two
items were merged and three were excluded due to containing overlapping content. If
these items were incorporated in the final draft of the questionnaire, they could have
most probably loaded on different factors or become subject to deletion as a result
of quantitative data analysis. However, the identification, merging, and exclusion of
these items have culminated in more accurate quantitative data for the EFA proce-
dures. With regard to the second reason, recruiting a wide array of teachers in terms
of overall teaching experience, the experience of CFA, age, and gender (see Table 1)
could have led to the collection of data reflecting CFAL construct with a high level
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Table 4 The pattern matrix of the extracted factors

Component

1 2 3 4 5 6

Item 8 97

[tem 11 97

Item 9 96

Item 10 95

Item 7 93

ltem 12 88

Item 13 84

Item 5 92

Item 4 92

Item 3 90

Item 2 90

Item 6 .88

ltem 1 87

[tem 19 94

Item 21 93

Item 22 90

[tem 20 87

Item 23 .86

Item 16 92

Item 15 90

Item 18 87

Item 14 87

Item 17 85

Item 29 91

Item 30 90

Item 31 85

[tem 28 81

Item 25 92
Item 26 85
Item 24 84
Item 27 82

Extraction method: Principal component analysis
Rotation method: Oblimin with Kaiser normalization

2 Rotation converged in 5 iterations

of distinction among various components. Thirdly, since maximum care was taken to
provide the participants with clear instructions in filling out the questionnaire, they
responded to the items attentively, which could have resulted in the collection of data
accurately displaying the distinctive components of CFAL.

Table 5 displays the items belonging to each component along with the descriptive sta-
tistics of the items.

As indicated in Table 5, the mean of all the items is above 3 which indicates a moder-
ate level of CFAL among the participants.

Upon exploring the factors in the CFAL data, Cronbach’s alpha was run to establish
the reliability of the questionnaire. Table 6 presents the Cronbach’s alpha statistics for
the whole questionnaire and its six extracted components.

Page 13 of 24
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Table 5 Questionnaire items for each component and their descriptive statistics

Item No Components Items Mean SD

1 Practical | use different assessment tools to provide learners with different  3.5506 1.24306
types of feedback

2 linstruct learners how to use the tests and assessment systems 37693 1.21046
used in CFA to achieve course objectives

3 I help learners in using computer-generated feedback information 39170 121894
to promote their learning

4 I'help learners in identifying their language learning needs based ~ 3.8357 123110
on the computer-generated feedback information

5 I encourage learners to draw on computer-generated feedback for 3.7274 121534
prospective learning tasks

6 linstruct learners how to identify the assessment criteria in CFA 3.8398 1.22962

7 Theoretical I' know the theories underlying CFA for language teaching and 39100 1.19308
learning purposes

8 I'understand that CAF can provide diverse data types which can 38162 1.17315
be used to enhance language learning outcomes

9 I can explain how CFA contributes to the identification of learners’ 35162 1.18198
learning needs

10 I'understand how CFA assists me in delivering instructional prac-  3.6224 1.17959
tices in alignment with course objectives

11 I'know how CFA helps me deliver personalized instruction to 33058 1.18296
foster learning for each individual learner

12 I am familiar different assessment tools and methods of CFA for 39141 1.18569
different language skills and components

13 I understand how CFA can assist learners in regulating their learn- 35934 120317
ing based on the feedback they receive

14 Socio-affective | am aware of the anxiety some learners can experience during 34407 1.27023
CFA

15 I know that learners'language learning motivation can be affected 3.5635 127142
via CFA experiences

16 | am conscious of how learners'attitudes, beliefs, and values influ-  3.3510 1.26739
ence their CFA experiences

17 | attend to the role of learners'agency, voices, and preferences 37614 1.27593
when designing and administering CFA tasks

18 I acknowledge individual learners'emotions to deliver personal- 39573 1.27677
ized CFA

19 Critical I'am aware of the future consequences CFA can have on learners’  3.7714 1.35722
learning

20 I recognize the impacts of the use of CFA on developing a CFA 35797 1.36409
assessment culture in different language institutes in my country

21 I attend to fairness when choosing to use or designing different 36714 1.36486
computerized assessment tools or methods of assessment

22 I know how the national assessment policy in my country exerts ~ 3.6755 1.36980
impacts on the implementation of CFA

23 I'am conscious on how state educational ideologies can impact 36527 1.36373
the use of CFA for language learning and teaching purposes

24 |dentity-related | understand how my role as an assessor in CFA can impact my 3.5660 143227
use of CFA

25 I am aware of my own agency and voice as an assessor in design-  3.7701 143323
ing or choosing CFA tools and methods

26 | perceive that my own attitudes and belief as an assessor and 38701 1.44047
teacher can influence my implementation of CFA

27 I'know how my knowledge of CFA can promote or demote the 39722 143805

effective use of CFA methods by my collogues

Page 14 of 24
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Table 5 (continued)

Item No Components Items Mean SD

28 Developmental | am aware that developing my theoretical knowledge of CFAcan  3.6054 1.26743
enhance my implementation of CFA

29 I acknowledge the significance of developing my computer 36971 1.25723
literacy in promoting my professionalism in regard to CFA

30 I know that participating in discussion-based workshops can help  3.7992 1.26596
me develop my current perspectives towards CFA

31 I think that attending practical workshops can hone my skills in 36992 1.26924
designing and administering CFA tests

Table 6 Cronbach’s Alpha statistics for the whole questionnaire and its components

Instrument and components Number of items Cronbach’s
alpha
CFAL questionnaire 31 812
Practical 6 901
Theoretical 7 921
Socio-affective 5 908
Critical 5 905
Identity-related 4 899
Developmental 4 901

As seen in Table 6, all the Cronbach’s alpha indices exceed 0.70 indicating that the
instrument as a whole and its separate components enjoy acceptable levels of internal
consistency. The high Cronbach’s alpha indices can be attributed to the large sample size
(Karakaya & Alparslan, 2022). Moreover, meticulous care in designing a clear and well-
structured instrument could have also contributed to the high internal consistency indi-
ces of the CFAL questionnaire in this study.

Discussion

This study aimed at developing and validating a CFAL scale via adopting an exploratory
sequential mixed-methods design. In developing the scale, a dual deductive-inductive
approach for qualitative data collection and analysis was adopted. The results were used
to develop a 31-item questionnaire. The results of the EFA revealed a model with six
factors showing that CFAL consisted of practical, theoretical, socio-affective, critical,
identity-related, and developmental dimensions. The results of Cronbach’s alpha demon-
strated that the developed questionnaire and its six components had a satisfactory level
of reliability.

The results of this study concerning the theoretical and practical dimensions directly
support the three-dimensional model of teacher assessment literacy proposed by Pas-
tore and Andrade (2019). Pastore and Andrade’s (2019) model of teacher-assessment lit-
eracy comprised conceptual, practical, and socio-emotional dimensions. The results of
this study in regard to the theoretical and practical dimensions directly resonate with
their findings. However, in regard to the socio-emotional dimension, the results of the
present study revealed a socio-affective dimension. Pastore and Andrade’s (2019) model
was drawn upon by Yan and Pastore (2022) to develop a scale for developing a FAL scale
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for teachers. Their results directly substantiated the three-dimensional model as their
findings confirmed the existence of conceptual, practical, and socio-emotional dimen-
sions in their developed scale. However, in the present study apart from the practical,
theoretical, and socio-affective facets, three other components including the critical,
identity-related, and developmental dimensions were also uncovered. The existing dis-
parity between the findings of the current study and those of Yan and Pastore (2022)
could possibly be due to the reason that they adopted a deductive approach towards the
development of their scale. However, in this study, a dual deductive—inductive approach
was used which could have possibly contributed to the identification of the newly emer-
gent themes and factors.

The results of the current study substantiated the findings in the extant literature con-
cerning the existence of a critical dimension towards teacher assessment literacy. Simi-
lar to the results of the present study, Tajeddin et al. (2022) found a critical dimension
for teacher assessment literacy consisting of teachers’ knowledge of assessment objec-
tives, scopes, and types; assessment use consequences; fairness; assessment policies;
and national policy and ideology. The results of the present study regarding the identity-
related dimension of CFAL corroborate Looney et al’s (2018) observation as they high-
lighted teachers’ role as assessors to be a significant identity-related aspect in regard to
their assessment responsibilities. Although Looney et al. (2018) underscored the signifi-
cance of teachers’ roles as assessors in relation to their identity, they did not link such
roles to AL. But, in the present study, it was revealed that teachers’ knowledge of the
principles regarding their identity is part of their AL.

The theoretical dimension of CFAL, in this study, incorporates teachers’ knowledge
and literacy in terms of principles and theories underlying CFA for language teaching
and learning purposes based on which teachers can obtain and interpret diverse data
types to enhance language learning outcomes. Moreover, such knowledge and literacy
can contribute to the identification of students’ learning needs which can assist teach-
ers in delivering tailored and differentiated instruction. In addition, the knowledge of
theories and principles lays the foundation for teachers to become familiar with differ-
ent assessment methods of CFA for various language skills and components to develop
teachers’ analytical knowledge repertoire to analyze and explain how CFA can assist
learners in regulating their learning based on the feedback they receive. Such results
echo the results of previous conceptual and empirical investigations (e.g., Coombe et al.,
2020; Pastore & Andrade, 2019; Rauf & McCallum, 2020; Stiggins, 1991; Will et al,,
2019; Yan & Pastore, 2022) in regard to the knowledge of principles and theories when it
comes to AL in general and FAL and CFA in particular.

The practical dimension of CFAL is related to the implementation of different CFA
tools and systems as well as the administration of tests to achieve course objectives.
Moreover, the practical dimension displays the literacy of teachers in using computer-
generated feedback information to help learners in identifying their learning needs and
instructing them to identify the set assessment criteria. Such results corroborate the
findings of previous research (e.g., Leenknecht et al., 2021; Wylie, 2020; Yan & Cheng,
2015) concerning the practical aspect of FAL.

The socio-affective component of CFAL encompasses teachers’ awareness of learn-
ers’ anxiety, motivation, attitudes, beliefs, values, agency, and emotions while involved in
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CFA experiences. Such results substantiate the results of previous research (e.g., Leen-
knecht et al., 2021; Patra et al., 2022; Yan & Pastore, 2022) concerning the pivotal role
of learners’ affective side and their attitudes in relation to FA. The critical facet of CFAL
comprises teachers’ literacy of the future consequences of CFA, the impacts of the use of
CFA on developing a specific assessment culture, fairness issues, and awareness in terms
of how national assessment policy and educational ideologies can impact CFA. Such
results are congruent with the findings of previous studies (e.g., Schildkamp et al., 2020;
Tajeddin et al., 2022) in acknowledging a critical aspect for AL. The identity-related
component of CFAL highlights teachers’ literacy in terms of their role as assessors, their
awareness in terms of agency and voice in this role, and teachers’ attitudes and beliefs
as assessors. Such findings confirm the results of previous research (e.g., Looney et al.,
2018; Yan & Cheng, 2015) in underscoring teachers’ identity and their attitudes in rela-
tion to FA.

The developmental component of CFAL constituted teachers’ literacy in terms of their
awareness in developing theoretical knowledge of CFA and its relation to teachers’ pro-
fessional development. The developmental dimension of CFAL was a novel theme in the
current study, which has not been reported in the available literature. In essence, teach-
ers’ awareness of their professional development should be considered as part of the
knowledge and principles teachers need to possess in order to perform their assessment
responsibilities more effectively and appropriately. Said another way, teachers’ con-
sciousness of the significance of developing their theoretical and practical knowledge via
attending workshops or taking part in other professional activities and how such knowl-
edge can influence their instructional practices in terms of CFA should be considered as
part of AL in general and CFAL in particular.

Based on previous studies, steady development and continuous learning have been
shown to play an essential role in improving educational policy for teachers and teacher
education, resulting in enhancing students’ learning outcomes (De Simone, 2020; Gore
et al., 2021). However, the lack of effective instruments for measuring language assess-
ment literacy has, for a long time, undermined the efforts aimed at planning teacher
development programs and teacher assessment practices (See et al., 2021; Yan & Pastore,
2022). The educational research combined with professional development models need
to illustrate the efficacy of formative assessment literacy and their contribution to teach-
ers’ development. Thus, it is of pivotal importance to consider the interplay between the
developmental dimension of language teachers’ CFAL and the professional development
of teachers.

Conclusion

Attempting to lay the foundation for teachers’ professional development programs in
terms of promoting their FAL (Yan & Pastore, 2022), this study developed and validated
a questionnaire to contribute to the identification of CFAL components. The identifica-
tion of such components can improve teachers’ awareness in terms of CFAL and, con-
sequently, their assessment practices which can foster students’ learning outcomes (De
Simone, 2020). Should teachers function as effective assessors, they need to possess and
develop their literacy in terms of the six components of CFAL. The accumulation and
development of such literacy can further consolidate the intersections between teacher
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education and assessment in promoting students’ learning outcomes (Stiggins, 2017)
and linking professional development routes to improved teacher AL and assessment
practice (Will et al., 2019).

An important leverage point for contributing to improved assessment-related instruc-
tional practices enhancing learning outcomes is teachers’ theoretical and practical
knowledge of assessment. Thus, teacher educators, experts, and scholars in educational
assessment can employ the CFAL as a platform to design professional development pro-
grams aiming at enhancing language teachers’” CFAL dimensions. The instrument can
be used to identify the dimensions of CFAL in which teachers need more support and/
or development. More specifically, as a factor related to teacher professionalism, the
scale developed and validated in the current study can provide data on teachers’ pro-
files (strengths and weaknesses) in CFAL which can be capitalized on to deliver tai-
lored education to teachers. Such data can be used to help teachers develop their CFAL,
which can pave the way for the design of effective teacher training programs. Moreover,
the instrument can also be used to evaluate the efficacy of teacher training programs
or interventions aimed at fostering teachers’” CFAL. Thus, this six-dimensional model
possesses the potential to pinpoint the training needs of EFL teachers’ CFAL. Teachers
can also use the questionnaire for self-assessment purposes to identify in what facets of
CFAL they require more knowledge and skills. Effective teacher education programs and
teachers’ self-assessment in relation to CFAL may help foster teachers’ CFA practices
which can ultimately promote students’ learning outcomes.

The present study was carried out in an EFL setting among language teachers. Since
the teaching context can impact FA (Yan et al,, 2021), future studies can validate the
developed instrument across different teaching environments (for example ESL teaching
contexts). Furthermore, since the implementation of FA may be different across diverse
disciplines (Yan & Pastore, 2022), future studies may adapt and validate the CFAL ques-
tionnaire for various disciplines. Moreover, future studies may address the practice of
CFAL to determine the factors constituting formative assessment practice in computer-
ized assessment environments.

Appendix 1. Semi-structured interview questions

1) To what extent are you familiar with CFA-related theories? Please elaborate on the
main educational aims of CFA.

2) To what extent are you familiar with designing and administering tests in CFA
domain?

3) How effective do you think CFA is in terms of its contribution to the learning out-
comes and your instructional practice?

4) What issues do you consider when designing and administering CFA?

5) What learner-related factors do you consider when designing tests for CFA purposes
and providing learners with feedback in CFA?

6) How do you see your role as an assessor in the domain of CFA?

7) What other issues and factors are personally of relevance to you in the domain of
CEA?
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Appendix 2. CFAL questionnaire items and components
Practical component

1) I use different assessment tools to provide learners with different types of feedback.

2) I instruct learners how to use the tests and assessment systems used in CFA to
achieve course objectives.

3) I help learners in using computer-generated feedback information to promote their
learning.

4) I help learners in identifying their language learning needs based on the computer-
generated feedback information.

5) I encourage learners to draw on computer-generated feedback for prospective learn-
ing tasks.

6) Iinstruct learners how to identify the assessment criteria in CFA.

Theoretical component

1) T know the theories underlying CFA for language teaching and learning purposes.

2) I understand that CAF can provide diverse data types which can be used to enhance
language learning outcomes.

3) I can explain how CFA contributes to the identification of learners’ learning needs.

4) I understand how CFA assists me in delivering instructional practices in alignment
with course objectives.

5) I know how CFA helps me deliver personalized instruction to foster learning for each
individual learner.

6) I am familiar different assessment tools and methods of CFA for different language
skills and components.

7) 1 understand how CFA can assist learners in regulating their learning based on the
feedback they receive.

Socio-affective component

1) I am aware of the anxiety some learners can experience during CFA.

2) I know that learners’ language learning motivation can be affected via CFA experi-
ences.

3) I am conscious of how learners’ attitudes, beliefs, and values influence their CFA
experiences.

4) I attend to the role of learners’ agency, voices, and preferences when designing and
administering CFA tasks.

5) Tacknowledge individual learners’ emotions to deliver personalized CFA.

Critical component

1) I am aware of the future consequences CFA can have on learners’ learning.
2) I recognize the impacts of the use of CFA on developing a CFA assessment culture in
different language institutes in my country.
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3) Iattend to fairness when choosing to use or designing different computerized assess-

ment tools or methods of assessment.

4) I know how the national assessment policy in my country exerts impacts on the

implementation of CFA.

5) I am conscious on how state educational ideologies can impact the use of CFA for

language learning and teaching purposes.

Identity-related component

1) Tunderstand how my role as an assessor in CFA can impact my use of CFA.

2) I am aware of my own agency and voice as an assessor in designing or choosing CFA

tools and methods.

3) I perceive that my own attitudes and belief as an assessor and teacher can influence

my implementation of CFA.

4) 1 know how my knowledge of CFA can promote or demote the effective use of CFA

methods by my colleagues.

Developmental component

1) Tam aware that developing my theoretical knowledge of CFA can enhance my imple-

mentation of CFA.

2) T acknowledge the significance of developing my computer literacy in promoting my

professionalism in regard to CFA.

3) I know that participating in discussion-based workshops can help me develop my

current perspectives towards CFA.

4) I think that attending practical workshops can hone my skills in designing and

administering CFA tests.

Glossary
Assessment Literacy (AL)

Computerized Formative Assessment (CFA)

Computerized Formative Assessment Literacy (CFAL)

English as a Foreign Language (EFL)
English as a Second Language (ESL)

Exploratory Factor Analysis (EFA)

Formative Assessment (FA)

AL is defined as an individual’s understanding of the funda-
mental assessment concepts and procedures deemed likely
to influence educational decisions.

CFA is characterized as assessment methods deploying com-
puters to enhance the management and implementation of
instructional assessment.

CFAL is defined as the tripartite of teachers’ knowledge,
skills, and principles of formative assessment to deliver
instructional assessment via computers. In this study, CFAL
was conceptualized as a construct encompassing six fac-
tors including practical, theoretical, socio-affective, critical,
identity-related, and developmental.

EFL refers to the status of English being taught and/or
learned in a country where English is not an official or native
language.

ESL refers to the status of English being taught and/or
learned in a country where English is an official or native
language.

EFA is a statistical procedure used to explore the compo-
nents embedded in a construct.

FA features a set of activities undertaken by teachers and
learners to gather information to be drawn upon as feed-
back to make modifications on teachers’ instructional
practices and adjust learners’ activities to provide assis-
tance in determining the learning gaps, offering potentials
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for scaffolded learning, and guiding future instructional
practices.

Formative Assessment Literacy (FAL) FAL is characterized as the teachers’ repertoire of knowl-
edge, skills, and principles to make adaptations on their
assessment-based instructional practices in accordance
with learners'needs to provide attuned feedback.

Second Language Acquisition (SLA) SLA refers to the process of acquiring a language other than
one’s first language.
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