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Abstract

The widespread integration of technology into education has led to significant reliance on online assessment.
Despite its prevalence, concerns about the fairness of online assessment persist. While this issue has
attracted considerable attention, empirical investigations, particularly those exploring teachers' perceptions
of fairness in online assessment, remain scarce. Additionally, existing frameworks for assessing fairness in
an online context seem inadequate. To address these concerns, the current study investigated Iranian
English as a Foreign Language (EFL) teachers' perceptions of fairness in online assessment. Moreover, the
study aimed to develop a valid scale to measure the fairness of assessment practices in the online context.
Employing a mixed-methods approach, the study conducted a structured interview with 20 EFL teachers,
and the resulting data were transcribed and analyzed qualitatively. Ten major codes or themes derived
from the data were access, knowledge, personal factors, clear criteria, item quality, safety, policies, teaching
quality, assessment type, and administration. The codes were subsequently classified into three overarching
categories: student level, teacher level, and organizational level. Then, based on the interview findings and
the existing literature, an online assessment fairness questionnaire was developed and administered to a
sample of 100 EFL teachers, whose results verified five core factors of online assessment fairness. The
study's findings offer a novel understanding of teachers’ perspectives on the fairness of online assessment
and the factors that contribute to its fairness or unfairness.
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Technological advancements have brought significant changes to education, including the
emergence of online teaching. In this context, assessment is considered a crucial element that
must encompass various aspects to ensure academic integrity, including the principle of
fairness.

While according to the Standards for Educational and Psychological Testing (AERA, APA
& NCME, 1999), fairness is defined as absence of bias, equitable treatment of all test takers in
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the testing process, and equity in opportunity to learn the material in an achievement test., others
have defined it as an overarching framework encompassing validity (e.g., Kunnan, 2000, 2004),
or have taken it as a part of validity framework (e.g., Xi, 2010) or even for some authors (e.g.,
Davies, 2010) attempts for fairness is futile. Such opposing positions reflect the lack of a
universally accepted definition of the concept, given that, as Hamp Lyons (2001) maintains,
language testers have no authority to decide what is fair and what is not for individuals.
Nevertheless, they are required to apply all available means to make tests as fair as possible.

Fairness in online assessment is becoming a vital factor, given the vast impacts of
assessment beyond its immediate contexts, which also influences people's social lives. In this
regard, Kunnan (2008) proposes, in his Test Context Framework (TCF), that to thoroughly
investigate tests and their consequences, it is essential to examine test contexts. Despite the
importance of this issue, there has been a dearth of research on fairness in online assessment,
particularly in Iran. Moreover, most of the frameworks proposed for this purpose have been
deemed inadequate (Davies, 2010; Xi, 2010). On this basis, the present study aimed to develop
a valid scale to measure the fairness of assessment practices in the online context and,
accordingly, to explore teachers' perceptions of fairness in online assessment, adopting a mixed-
methods design.

Literature Review

Depending on the adopted theoretical framework, test fairness has been defined differently.
A group of researchers has interpreted fairness as a broad, all-inclusive construct encompassing
validity, the absence of bias, access, administration, and social consequences (Kunnan, 2000,
2004). Others have subsumed fairness under validity (Xi, 2010), while still others have argued
that fairness is an independent facet of test quality that does not have a consistent relationship
with validity (Educational Testing Service, 2002).

Kunnan (2000) proposed a framework for fairness that comprised validity, access, and
justice. Later, Kunnan (2004) revised his framework by introducing two major principles:
justice and beneficence. Justice was restricted to construct irrelevant factors that influence test
administration and interpretation. By beneficence, he stated that a test must have positive effects
on society. Overall, for Kunnan, fairness includes validity, absence of bias, access,
administration, and social outcomes, each with its own components. Moreover, according to
Kunnan (2008), a framework for fairness should be presented within a wider context
encompassing” political and economic; educational, social, and cultural; technological and
infrastructure; and the legal and ethical contexts” (p.240).

An alternative conceptualization of fairness is presented by Xi (2010), who describes
fairness as a requirement for validity that should be comparable across all stages of assessment.
This implies equal testing methods, procedures, content, administration, scoring, and
interpretation. However, requiring learners with diverse characteristics to meet the same testing
requirements may not be fair. In line with this criticism, Camilli (2013) proposed individual
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fairness in assessment, which suggests that students should be treated comparably, but the term
‘comparable’ does not necessarily mean ‘'equal’. For instance, students with dyslexia may
experience difficulty taking tests, making it unfair to compare their scores with those of normal
students. In such cases, test givers should accommodate test scores to increase the fairness of
their assessments. This is consistent with the Kantian second principle (Rawls, 2001), which
holds that, in cases of inequality, the least well-endowed citizens should be offered the greatest
benefits.

On the other hand, the complexities involved in conceptualizing test fairness have even
persuaded some experts to abandon the process altogether. Davies (2010), for instance, believes
the concept is too complex to define. Hamp-Lyons (2001) also argued that devising a
comprehensive model of test fairness seems unlikely. In a less categorical stance, Cole and
Zieky (2001) maintained that fairness is not a dichotomous concept but rather a matter of
degree. McNamara and Roever (2006) also asserted that while fairness guidelines cannot fully
satisfy the needs of all stakeholders, test makers still use them to raise the quality of their
assessments.

As Kunnan (2010) argued, any fairness framework must take into account the broader
contexts in which it is used. On this basis, there is a concrete call to redefine test fairness in the
context of online assessment. Despite its importance, there is a noticeable paucity of research
investigating fairness in online assessment contexts, which might be partially due to problems
inherent to online assessment contexts, including technological challenges, infrastructural
barriers, difficulties in scoring open-ended questions, and security concerns (Garcia-Pefalvo et
al., 2021).

Garcia-Pefalvo et al. (2021) studied the challenges of shifting to online assessment
encountered by higher education during the COVID-19 pandemic. Their research involved
surveys and interviews with students, faculty, and administrators, complemented by a
systematic review of the existing literature and case studies of online assessment implemented
across various universities. The findings revealed both obstacles and opportunities in online
assessment, underscoring the need for flexibility, support, and continuous improvement in these
practices. They highlighted the critical need to equip both students and teachers with the
essential skills and support to use assessment tools. A paramount concern identified was
maintaining academic integrity in online assessment, and to address this, the authors proposed
a diverse assessment approach combining open-book examinations, project-based assessments,
and oral examinations.

Reflecting similar challenges, studies within the educational context in Iran have also
echoed these concerns. For instance, Ghanbari and Nowroozi (2022) investigated how a group
of 20 Iranian TEFL teachers at Persian Gulf University experienced the challenges and
adaptations of transitioning to online assessment during the COVID-19 pandemic. The
researchers conducted semi-structured retrospective interviews with teachers at various points
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during their online course. In conclusion, they called for providing technological, pedagogical,
and administrative support to optimize post-pandemic online assessment.

In another study, Momeni (2022) explored Iranian EFL teachers' perceptions of online
assessment during the COVID-19 lockdown. Using a mixed-methods approach, the research
identified key challenges teachers faced during the shift to online assessment. A primary
concern was the high risk of academic dishonesty, including cheating and plagiarism, in the
online environment. This challenge was compounded by insufficient technological
infrastructure and unreliable internet connectivity. To enhance assessment fairness, the author
emphasized the need for robust anti-cheating measures, including proctoring tools or well-
designed open-book assessments. The findings also recommended flexible assessment formats,
transparent grading, timely feedback, clear rubrics, and extending deadlines.

Among the few studies that have recently addressed online assessment fairness, Azizi
(2022) explored Iranian university English teachers' perceptions of fairness in online
assessment. The findings underscored three main types of justice that must be guaranteed in
online assessment contexts. First, distributive justice involves considering equality and equity,
as well as matching assessment practices with students' needs. Second, procedural justice,
which entails recognizing students' voices, ensuring both consistency and flexibility, and
maintaining transparency in assessment procedures; and last, interactional justice, which
encompasses interpersonal justice and informational justice. She concluded that, as in
traditional classroom settings, ensuring fairness in online assessment must be a priority.

Drawing upon the reviewed literature- and particularly in light of scarce empirical inquiry
into fairness in online assessment- the current study sought to explore the complexities of
fairness of online assessment through foregrounding the perspectives of Iranian EFL teachers.
While previous studies in online assessment have primarily focused on challenges such as
technological constraints and academic dishonesty, they have often treated fairness as a
secondary issue at most. In addition, although scholars have discussed fairness from varied
perspectives, there remains a dearth of a validated instrument developed to measure fairness in
online assessment practices. Addressing these gaps, the present study aimed to explore how
Iranian EFL teachers conceptualize fairness and unfairness in online assessment and to develop
and validate a scale to evaluate fairness in the online context. For these stated purposes, the
following research questions were posed:

1. What are Iranian EFL teachers' perceptions of un/fairness in online assessment?
2. What are the factors of a valid measure of online assessment fairness?
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Methodology

Participants

In the qualitative phase, the project used a convenient sample of 20 EFL school, institute,
and university teachers holding BA, MA, and PhD degrees in TEFL, English literature, and
translation, with experience in online teaching and assessment. 15 (75 percent) of the
respondents were males, and 5 (25 percent) were females. They were aged between 25 and 37.
In the quantitative phase, the pilot sample consisted of 100 conveniently available online
English teachers teaching in schools, institutes, and universities who held BA, MA, and PhD
degrees in TEFL, English literature, and translation. 27% were males and 73% were females.
All participants were aged 22-40 years. Announcements for both phases of the study were
issued in the Iranian EFL WhatsApp and Telegram groups. Upon receiving the agreement, the
qualitative phase items and the questionnaire were sent to the volunteers. Demographic
information for participants in both phases is presented in Table 1.

Table 1
Demographic information of the participants

Gender Years of teaching Educational Major Teaching context

experience
Male Female 1-5 6-10 More TEFL English  English Non-  School Language University
than 10 Literature translation English Institute

Qualitative N 5 15 6 9 5 13 3 3 0 3 13 4
Phase %
Quantitativ. N 27 73 27 28 45 59 19 8 14 6 81 13
e Phase
Instruments

Interview. A structured interview consisting of 21 questions was designed based on the
existing literature to explore participants' perspectives on fairness in online assessment (see
Appendix A). Dornyei (2007) asserts that interviewing is an acceptable method of data
collection as most individuals feel comfortable participating in interviews. It can also be
employed as a valuable tool for deeply exploring a wide range of topics across diverse contexts.
The questions were reviewed by three TEFL experts and revised based on their comments. The
revised version was administered to participants via social media platforms such as WhatsApp
and Telegram. To increase the validity of responses and participants’ comfort and willingness
to participate, the interview questions were designed in Farsi, regardless of participants' English
proficiency levels. Furthermore, the participants were required to voice-record their answers
and comments to each question item whenever they felt comfortable, for a limited period.

Online Assessment Fairness Scale. Based on the related literature and interview findings,
a 55-item questionnaire was developed to investigate the topic further quantitatively. Dornyei
(2007) proposes that questionnaires offer a structured and systematic way of data collection
applicable across a variety of contexts and topics. To address the need for item validity, the
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questionnaire was subjected to the expert judgement of three TEFL university professors with
expertise in assessment and evaluation. Following the revision of the scale based on the experts'
comments, the questionnaire was pilot-tested with 100 participants, and the data were subjected
to exploratory and confirmatory factor analysis. The resulting indices finally confirmed the
scale's acceptable validity.

Data Collection

A mixed-methods research approach was employed, comprising both qualitative and
guantitative phases. In the qualitative phase, the interview questions were developed after
conducting a thorough review of the literature. To ensure content validity and item clarity, the
items were reviewed by three TEFL university professors with expertise in assessment and
subsequently revised based on their comments. Prior to commencing the study, participation
requests were sent to potential interview candidates via WhatsApp and Telegram. They were
briefed on the study's purpose and assured that their participation was voluntary. Upon
receiving their consent, the questions were sent to them via WhatsApp and Telegram. To
safeguard the ethicality of the process, the participants were assured of data anonymity, results
confidentiality, and the exclusive use of the data for research purposes only. Participants were
instructed to respond in Farsi via voice messages. They were requested to elaborate on their
understanding of fairness in online assessment. Any unclear responses were followed up with
requests for clarification. The responses were first transcribed, and then, following Grounded
Theory (GT) rubrics, were analyzed and codified into open, axial, and selective coding. Dornyei
(2007) proposes that grounded theory provides a robust tool for a thorough analysis of a
phenomenon and generates theoretical insights, particularly in areas where existing knowledge
is scarce.

Following a thorough examination of the transcripts, recurring patterns and themes were
identified and labeled as initial codes. As the analysis progressed and new insights emerged,
the initial codes were revised and refined to ensure alignment with the underlying concepts.
These codes were analyzed to determine their thematic significance and relevance, as well as
their underlying themes. They were examined and assigned to their appropriate category based
on their content and relationship to other codes. Throughout the entire process, reflective
memos were also written and integrated into the analysis to foster data understanding and
develop themes by linking codes to broader categories. This process of iterative data analysis,
aimed at achieving data saturation, resulted in the identification of ten sub-codes and three
overarching codes. Two coders reviewed the codes and sub-codes, and their inter-coder
agreement was 83.33 percent, which was deemed satisfactory according to the recommended
threshold of 80 percent agreement (Miles & Huberman, 1994). Following the qualitative data
analysis and drawing on its findings, a questionnaire was developed to delve deeper into
participants' understanding of fairness in online assessment. To ensure its content validity, the
questionnaire was reviewed by three TEFL university professors with expertise in assessment
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and subsequently revised based on their feedback. Next, to evaluate the modified
questionnaire's construct validity and internal consistency, a pilot administration was conducted
with 100 participants. To safeguard ethical standards, the same ethical procedure implemented
in the qualitative phase was also maintained in this phase. Additionally, prior to answering the
questionnaire items, the participants provided their informed consent by selecting the relevant
agreement option. The collected data were analyzed using exploratory and confirmatory factor
analysis to assess the questionnaire's validity, identify its underlying constructs, and examine
their relationships.

Results
Quialitative Phase

The examination of the transcribed interview data from 20 participants identified three
overarching levels of themes: the student level, the teacher level, and the organizational level.

The Grounded Theory approach was applied to examine the data and extract categories at
every level, resulting in the identification of ten sub-codes: access, knowledge, personal factors,
criteria, item quality, safety, policies, teaching quality, assessment type, and administration.

Given the findings of memo writing, initial data reading, reflections, and emerging
concepts, the subcodes are examined at two levels: the reasons cited by the participants for the
perceived unfairness in online assessment, and the potential measures that need to be taken to
improve fairness in online assessment. In addition, referring to the literature which discussed
fairness mainly from the views of the main stakeholders- i.e., students, teachers, and policy
makers- and also patterns arising from the data, the findings are discussed at student, teacher,
and organizational levels.

Concerning the first research question, the findings were examined through two analytical
dimensions: the reasons participants mentioned for unfair online assessment and the measures
they cited to increase fairness. The reasons are illustrated at three levels: student, teacher, and
organization. Each level is composed of several reasons, elaborated in the following tables.

Table 2 displays the open and axial codes related to the student-level reasons.

Table 2
Reasons for unfairness at the student level

Student Level

Knowledge Access Personal Factors Administration
No technological and No access to tools Techno- phobia Distracters in physical
administrative Poor quality of tools and  Financial, Cultural, Physical, environment e.g.,
knowledge connection Emotional, and Psychological uncomfortable temperature,
conditions noise, lighting

Different ability levels and types
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As can be seen from the table above, several open codes were used to create the four axial
codes of "Knowledge, Access, Personal factors, Administration”, concerned with student level.
For instance, concerning "Administration”, participant 3 said that "sometimes the existence of
unavoidable distractors in students' places influences their performance to the extent that it
makes it unfair to compare their performance with those who take exams in places void of
distractors".

Table 3 presents the reasons participants mentioned for the teacher level.

Table 3
Reasons for unfairness at the teacher level

Teacher Level

. Personal Items - .
Assessment  Teaching i . . Administratio
Access Safety . Criteria Knowledge Factors Quality Policies
Type Quality n

Teachers' Question No Poor quality Involving No Neglecting Asking Not No uniformity
access to s with continuous  Teachingto personal knowledge  students' superficial  involving in
poor tools same assessment  the test feeling in about physical, questions  studentsin  administration
and answers  Multiple Poor assessment  students' psychological No oral assessment  e.g., time, test
connection ~ Notime choice relationship No criteria  personalitie status questions  Strict limit  rubrics
No access to  limit assessment  between for planning, s, families, No rapport Ambiguous One shot
webcam Same teaching administering cultural, with students, questions  end term
No access to  forms of and , scoring, financial so more stress  Poor exams
teachers questions assessment  reporting, status for students reliability ~ Not sharing
during using, needed .Not and validity the criteria
assessment remedies considering with

Not individual students

considering differences

class

activities,

only final

score

As shown in Table 3, the open codes were summarized into 9 axial codes: "Access, Safety
of Assessment, Type of Assessment, Teaching Quality, Criteria, Knowledge, Personal Factors,
Items Quality, and Policies". For example, regarding "Criteria," participant 6 maintained that
"for some teachers, online assessment does not run using clear criteria, neither in design nor in
administration.” In terms of the axial code of "Quality," participant 14 said: "Assessment items
that are ambiguous and poorly designed decline the fairness of assessment".

Table 4 illustrates the reasons mentioned concerning the organizational level.

Table 4

Reasons for un/fairness at the organizational level
Organizational Level

Personal Items L Teaching Assessment . . .
Safety . Criteria . Policies Administration
Factors  Quality Quality Type
Questions  Not No oral No criteria  Poor No continuous ~ Not involving  No uniformity in

with the considering questions  for planning, relationship  assessment teachers and administrative
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same individual Ambiguous administerin between Multiple choice  students in procedure e.g.
answers differences questions g, scoring, teaching, assessment assessment time, test rubrics
No time Poor reporting, course content Aim for results
limit reliability  using, and and and money
Same forms and validity needed assessment rather than
of questions remedies learning
for all Not Setting strict

considering time limit

class One shot end

activities, term exams

only final Not sharing the

score criteria with

students

As shown in Table 4, the reasons related to "organizational level” are classified into 7 axial
codes: "Safety, Personal Factors, Items Quality, Criteria, Teaching Quality, Assessment Type
and Policies". Concerning "Policies", participant 10 mentioned that "no involvement of teachers
and students in the process of online assessment threatens its fairness”. With regards to
"Assessment Type", participant 6 stated that "focusing solely on final assessment and
disregarding continuous assessment lowers the fairness of the evaluating individuals'
performance”.

In terms of the measures proposed by the respondents to enhance the fairness of online
evaluation, the data are presented at three levels: Student Level, Teacher Level, and
Organizational Level. The measures of every level will be illustrated in the following tables.

Table 5 indicates the measures the students need to take to increase assessment fairness.

Table 5

Measures to increase fairness at the student level
Student Level

Access

Providing students with the tools and requirements by their
families

Providing a webcam and a microphone

Checking the internet connection before the assessment

The measures raised by the participants at this level were related to "Access". For instance,
participant 5 held that "families should provide the necessary tools to take an online assessment
for students™. Table 6 presents the measures teachers can take to improve assessment fairness.
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Table 6
Measures to increase fairness at the teacher level

Teacher Level Measures

Personal - . .
factors Criteria Knowledge Access Administration Assessment Teach_lng "e"?S Safety Policies
Type Quality Quality
Encouraging Scores Getting Teachers' Taking Using Relationshi  Clarifying Asking for Involving
students forclass informatio accessto  remedial different p between  ambiguous students' students in
Considering participat n about right tools measures in modes teaching items webcams assessment
students' ion learners'  and the case of Continuous  and Assuring  Making a rapport  Offering
physical, No family, connection distracters assessment  assessment item with students backup
psychologica involvem financial  Students' Uniformity in  Open-ended validity Asking on the support
I conditions  ent of and accessto  time, tools, assessment spot Pre-sharing
Considering  personal cultural teachers  administrative Explaining the the criteria
students' feeling  status during instruction harms of cheating Aiming for
differences  Clear Tooluse  assessmen Being in touch learning in
criteria knowledge t with students’ assessment
parents
Shuffling answer
choices
Comparing
answers
Devising oral
exams
Devising
different forms of
questions
Setting a
reasonable time
limit

Asking questions
with different
answers
Open-ended
questions

As shown in Table 6, the open codes were categorized into 10 axial codes of "Personal Factors,
Criteria, Knowledge, Access, Administration, Assessment Type, Teaching Quality, ltems
Quality, Safety, and Policies". In the case of Personal Factors, for instance, participant 7
mentioned that “teachers should take into account the differences existing in individuals about
their needs and wants which influence their performance”. Regarding "Safety", interviewee 12
said that "to ensure assessment safety, students' ability needs to be assessed through different
forms of assessment, both orally and written, and both multiple choice and open-ended"”.
Participant 9 also commented: "Having a friendly relationship and building trust among
students and teachers can help reduce cheating in online assessment”. Table 7 provides the
measures to increase fairness at the organizational level.
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Table 7
Measures to increase fairness at the organizational level

Organizational Level

Assessment Teaching Items Personal Criteria

Safety Access Type Administration Quality Quality Factors Policies Knowledge
Shuffling  Providing Using Uniformity in  Relationship  Valid items Considering  Involving  Setting Raising
answer access to different time, required  between Clarifying learners' students criteria students'
choices righttools  modes devices, type  teaching, ambiguous  individual and Clear criteria  knowledge
Comparing and Continuous of course items differences in teachersin for planning, about
answers connection  assessment administrative contentand ~ Unbiased  their abilities, assessment administering assessment
Devising Open- instruction assessment items preferences  Offering , scoring, tools
oral exams ended and needs back up reporting,

Devising assessment support using, needed
different e.g., remedies
forms of remedial

multiple measures

choice Pre-

questions sharing

Setting criteria

reasonable Aiming

time limit for

Asking learning

questions

with

different

answers

Asking

open-

ended

questions

in written

assessment

As Table 7 shows, 10 axial codes were identified as "Safety of Assessment, Access, Type of
Assessment, Administration, Items Quality, Personal Factors, Policies, Criteria, and
Knowledge". With respect to "Teaching Quality", participant 10 said that "whatever is taught
must be assessed". Additionally, regarding Policies, interviewee 13 mentioned that "students
must be informed about the assessment criteria before holding it".

Quantitative Phase Results

To answer research question two, the Online Assessment Fairness Scale (OAFS) was
developed based on thematic insights from 20 interviews. Analyzed using grounded theory,
interview data yielded 10 axial codes, which informed the construction of 55 items for the initial
scale. The items aimed to reflect qualitative themes, ensuring theoretical and content validity.
The scale was piloted with 100 EFL teachers, and an Exploratory Factor Analysis (EFA) was
conducted on the collected data. The initial results of the Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (KMO) indicated a value of 0.49, which fell below the acceptable
threshold of 0.60. As a result, 30 of the items with low factor loadings- especially those lacking
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theoretical distinctiveness- were subsequently eliminated and upon re-evaluation using KMO
Measure of Sampling Adequacy and Bartlett's Test of Sphericity, the results showed
improvement (see Table 8)

Table 8
KMO and Bartlett's test for the OAFS
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .622
Approx. Chi-Square 1055.513
Bartlett's Test of Sphericity df 465
Sig. .000

As is evident in Table 8 above, the KMO Measure of Sampling Adequacy was 0.62, and
Bartlett's Test of Sphericity was statistically significant (X? (465) = 1055.51, P < 0.05).
Using Kaiser's criterion (eigenvalues > 1), a total of 11 factors were initially extracted,

accounting for 70.16% of the total variance, as shown in Table 9.

Table 9

Total Variance Explained by Extracted Factors of the OAFS

Total Variance Explained

Initial Eigenvalues Rotation Sums of Squared Loadings
% of % of

Factor Total Variance Cumulative % Total Variance Cumulative %

1 4.714 15.208 15.208 2.833 9.137 9.137

2 3.314 10.689 25.897 2.524 8.143 17.281

3 2.243 7.235 33.132 2.284 7.369 24.649

4 2.014 6.495 39.628 1.835 5.919 30.568

5 1.924 6.206 45.833 1.796 5.795 36.363
6 1.474 4,755 50.588
7 1.362 4.393 54.981
8 1.295 4.179 59.160
9 1.223 3.944 63.105
10 1.164 3.755 66.860
11 1.021 3.295 70.155

Extraction Method: Principal Axis Factoring
However, an inspection of the screeplot (Figure 1) revealed a clear break after the fifth

component.
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Figure 1
Scree Plot
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Also, a parallel analysis was conducted to determine the number of factors to retain for the
OAFS. Comparing the actual eigenvalues to those derived from randomly generated
eigenvalues at the 95th percentile indicated that only the eigenvalues of the first five factors
exceeded the criterion value from parallel analysis, supporting the retention of five factors.
(Table 10).

Table 10
Comparison of Actual Eigenvalues from EFA, and Criterion Values from Parallel Analysis
Component number Actual eigenvalue Criterion value from parallel Decision
analysis
1 4714 1.958302 Accept
2 3.314 1.828117 Accept
3 2.243 1.723099 Accept
4 2.014 1.644127 Accept
5 1.924 1.554686 Accept
6 1474 1.482716 Reject
7 1.362 1.416175 Reject
8 1.295 1.352853 Reject
9 1.223 1.291736 Reject
10 1.164 1.235872 Reject
11 1.021 1.181243 Reject

The results of the parallel analysis, along with the total variance explained and the screeplot,
support retaining only the first five factors.

In Table 9, the analyses yielded five factors, explaining a total of 45.83 percent of the
variance in the entire set of variables. Following rotation, the five retained factors accounted



Teaching English as a Second Language Quarterly (TESLQ) 94
T (Formerly Journal of Teaching Language Skills)
Quarterly 45(1) 2026, pp. 81-108 Ahmadi Safa. M, Ansari. '

TEST FAIRNESS IN ONLINE ASSESSMENT

for 36.36% of the total variance, with individual contributions of 9.14%, 8.14%, 7.37%, 5.92%,
and 5.80%, respectively (see Table 9). The factor loadings of the revised scale are presented in
Table 11 below.

Table 11

Factor loadings for the rotated factors of the OAFS
Item Factor loading
1 2 3 4 5
Item 1 0.523
Item 4 0.509
Item 6 0.612
Item 9 0.567
Item 10 0.702
Item 11 0.621
Item 12 0.59
Item 13 0.592
Item 14 0.482
Item 15 0.563
Item 16 0.413
Item 21 0.442
Item 24 0.572
Item 25 0.74
Item 26 0.681
Item 28 0.849
Item 29 0.808
Item 30 0.813
Item 32 0.569
Item 36 0.634
Item 38 0.61
Item 40 0.534
Item 42 0.621
Item 43 0.409
Item 46 0.566
Item 47 0.507
Item 48 0.562
Item 49 0.725
Item 50 0.784
Item 54 0.477
Item 55 0.54
Eigenvalues 4,714 3.314 2.243 2.014 1.924
% of variance 15.208 10.689 7.235 6.495 6.206

As indicated in Table 11, the factors explained 15.20, 10.68, and 7.23, 6, 49, 6, 20 percent of
the total variance, respectively.
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To confirm the construct validity of the Online Assessment Fairness Scale (OAFS), a
CFA was conducted using the Amos 24 statistical package. The results are presented in
Figure 2 below.

Figure 2
The CFA of the OAFS (Before Modification)
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Several fit indices were examined to evaluate the model fit (Table 12).
Table 12
Goodness of fit indices for the OAFS (before modification)
X?df GFlI IFI TLI CFI RMSEA
Acceptable fit <3 >.90 >.90 >.90 >.90 <.08

Model 1.433 746 .760 122 747 .066
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As shown in Table 12, most fit indices (i.e., GFI, IFI, TLI, and CFI) did not fall within
acceptable fit thresholds. Therefore, the model underwent modification. To modify the model,
low-factor-loading items were removed, and residual covariances were considered. On this
basis, 30 items were made redundant, and the resulting scale was rechecked. However, their
exclusion was not based solely on statistical misfit; each redundant item was also examined
against the themes and data in the qualitative phase. These items were excluded only if their
underlying concepts were represented elsewhere within the scale.

The modified model is presented in Figure 3, and the goodness-of-fit indices for the CFA
results of the modified scale are presented in Table 13 below.

Figure 3
The CFA of the OAFS (After Modification)

Table 13
Goodness of fit indices for the OAFS (after modification)
X?df GFlI IFI TLI CFI RMSEA
Acceptable fit <3 >.90 >.90 >.90 >.90 <.08

Model .989 .852 1.004 1.005 1.000 .000
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As shown in Table 13, almost all fit indices (i.e., chi-square/df ratio (.989), RMSEA (.000),
IFI (1.004), TLI (1.005), and CFI (1.000)) lay within the acceptable fit thresholds. Furthermore,
as evident in GFI=.852, it did not fall within the acceptable fit thresholds. However, it has been
verified that GFI1<.90 in small samples is acceptable (Mulaik et al., 1989). Consequently, it can
be concluded that the model had a perfect fit with the empirical data after modification.

The analysis yielded 25 items, categorized into five distinct factors, while retaining all
major domain content. In addition, the concepts raised in the quantitative phase were shown to
align with those in the qualitative part (Table 14). See Appendix B for the remaining items after
factor analysis.

Table 14
Mapping of Qualitative Axial Codes to Final CFA Factors.
Final CFA Factors Representative Axial Codes from Qualitative Phase
Uniformity and Consistency in Administration, Administration, Access, Knowledge. Item Quality
Access, Knowledge/ Quality of the Items
Administrative Safety and Monitoring Safety
Criteria and Policies Policy, Criteria, Teaching Quality
Personal Requirements and Feedback Personal factors, Assessment Type
Item Design Safeguards Safety

Discussion

This study aimed to assess Iranian EFL teachers' perception of fairness in online assessment.
The findings demonstrated that EFL teachers were generally cognizant of the significance of
fairness in the online assessment context. The findings further underscored that the fairness of
online assessment needs to be considered at the student, teacher, and organizational levels, and
factors including Access, Knowledge, Personal Factors, Clear Criteria, Items Quality, Safety,
Policies, Teaching Quality, Assessment Type, and Administration were found as the
componential aspects of online assessment fairness.

With respect to "Administration™, the participants pointed out several physical setting
distractors, such as uncomfortable temperature, noise, and lighting, which may prevent learners
from demonstrating their full potential. Heissel et al. (2021) reported that environmental
distractors can influence test takers' psychological state and, consequently, their test
performance. To mitigate such negative effects, several participants suggested that test
developers and administrators anticipate these intervening factors and be prepared to implement
remedial measures. This aligns with Bachman and Palmer (2010), who proposed that, prior to
administering an assessment, test developers should consider the type of assistance they expect
proctors to provide throughout the test administration. Additionally, to ensure fair assessment,
the participants emphasized the importance of uniformity in time, devices, and the type of
administrative instruction, as well as clear instructions prior to assessment, which are
underscored in the literature (see Bchman & Palmer, 2010; Kunnan, 2000).
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In relation to "Safety”, which pertains to assessment security, CRADLE (Centre for
Research in Assessment and Digital Learning) states that it aims at detecting, reducing, and
eliminating cheating in assessment (Dawson et al., 2020). According to Kunnan's (2004) test
fairness framework (TFF), appropriate test security is a crucial aspect of the administration
module. It is also highlighted as a major challenge in online platforms (Garcia-Pefalvo et al.,
2021). One key aspect of assessment security is preventing cheating, which undermines the
fairness of the assessment. However, Murdock et al. (2007) and Newton and Essex (2023)
argued that cheating may increase when students perceive assessment practices as unfair. As a
result, there seems to be a reciprocal relationship between the fairness and security of
assessments.

Consistent with Bretag et al. (2018), participants in this study proposed various measures
in this regard, including maintaining high-quality courses, teaching, and assessment. In
addition, the participants suggested fostering good relationships with learners as highlighted by
Allen and Kizilcec (2023), who noted that the absence of mutual trust and relationships between
teachers and students can lead to increased dishonesty among students. Further, the findings
depicted that raising students' awareness of the harms of cheating can contribute to its reduction.
The elimination of unethical practices such as cheating and fraudulent test-taking behavior
needs to be a top educational goal. According to Denisova-Schmidt (2017), students might carry
over their unethical educational practices to their future professional and personal lives.

Similar to what Perkins et al. (2020) called for, the findings also confirmed that the teachers
need to be trained and instructed on how to use the internet and detect various forms of online
cheating. Nevertheless, awareness and detection of cheating do not ensure that educational
organizations and authorities will take action against such misconduct, as their motives might
be driven by financial or political interests (Allen & Kizilcec, 2023). In line with this, the third
principle of the International Language Testing Association (ILTA) Codes of Ethics (2018)
implies that the human rights of test takers should be prioritized over the interests of society.

The participants also emphasized the importance of equal access to tools, internet
connections, teachers, and prior instruction on tool use, which were collectively identified as
"Access". In this respect, Kunnan (2004) states that a fair test should have educational,
financial, and equipment access. Also, in line with the ETS Standards for Fairness and Quality
(ETS, 2002), individuals need impartial and unbiased access to products and services.
Furthermore, McNamara and Roever (2006) and Bchman and Palmer (2010) underscore the
significance of fair and equitable access for all test takers to resources, equipment, costs, and
assessment procedures.

As noted by the participants and emphasized in earlier studies, to ensure fair assessment, it
IS necessary to evaluate learners' performance using comparable testing methods, procedures,
content, administration, scoring, and interpretation (Bchman & Palmer, 2010; Kunnan, 2008,
2018). However, requiring all learners, with inherent distinctive characteristics, to meet the
same testing requirements may not necessarily represent fairness. In this regard, the participants
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discussed a range of "Personal Factors" that affect students' performance, including physical,
psychological, and cognitive ones. Partially consistent with this finding, Lam (1995)
underscored the importance of equity in assessment, advocating that each student be assessed
as an individual. This includes taking into account each student's instructional context and
personal history. Additionally, Camilli (2013) proposes the concept of individual fairness in
assessment, which involves treating students comparably rather than equally. As mentioned in
Tierney (2016), democratic values now advocate for educational systems that are inclusive and
supportive of student diversity. To address these individual differences, Rawls (2001) suggests
that when inequalities exist, the least advantaged individuals should benefit most from positive
discrimination.

Further, participants noted that teachers' lack of interaction with students during assessment
could heighten students' stress levels. Assessment must be at the service of learning, and to this
end, there must be a trustworthy, respectful, and engaging learning context in which learners
feel psychologically secure to make mistakes (Tierney, 2014; 2016).

With respect to the "Knowledge" factor, the participants highlighted deficiencies in both
technological and administrative knowledge of online assessment among learners, as well as a
lack of prior instruction on how to use the tools. In line with this, earlier studies in their
definitions of assessment fairness underscore the significance of prerequisite knowledge, skills
and abilities (Bachman & Palmer, 2010; Kunnan, 2018; McMillan, 2011, Tierney, 2014).
Additionally, participants noted that teachers often lack adequate knowledge of their students'
emotional well-being, family backgrounds, cultural identities, and financial status.

In the case of "Item Quality", the participants expressed concerns about the ambiguity of
the items. Volante (2006) emphasizes that to ensure a fair assessment, it is necessary to ensure
the quality of items through careful item construction, the application of multiple test formats,
and reviews prior to assessment. In addition, for a test to be fair and just, both the test as a whole
and its items must be statistically robust and free of bias (Tierney, 2016; Xi, 2010).

In terms of "Criteria", some participants noted that the absence of specific, predetermined
criteria for assessment might lead test givers to base their assessments on intuition. According
to Elder et al. (2005), intuition is generally not recommended because it reduces reliability.
Earlier studies also highlight the need to clearly and reasonably specify criteria to ensure fair
classroom assessment (Camili, 2006; Russell & Airasian, 2012; Tierney, 2014, 2016; Volante,
2006). Also, as Tierney (2016) proposes, students' engagement enhances when they are aware
of assessment criteria. Therefore, the principle of transparency raises fairness in assessment by
minimizing the influence of irrelevant factors. In line with this, Tofighi and Ahmadi Safa (2023)
highlighted the significance of transparency in their study on fairness in classroom assessment.
They emphasized the importance of clarifying policies, procedures, and decisions, and of
stating their significance at the beginning of the course as requirements for fair practices.
Moreover Beheshti and Ahmadi Safa (2023), in their investigation of the empirical validity of
Kunnan's (2008) Test Fairness Framework stressed the importance of explicit standards. They
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demonstrated that accuracy and standard-setting must be achieved not only during the test
development process and selection decisions, but also throughout all stages of testing, including
test development, administration, scoring, reporting, and decision-making.

Furthermore, the respondents reported that teachers' feelings and biases must not interfere
with any part of the assessment process, as emphasized by Kunnan (2004) and Russell and
Airasian (2012). This finding implies that assessors need training in setting criteria and
maintaining consistency in scoring which as Eckes (2005) maintains is one of the basic
assumptions of fair testing.

Regarding "Policy", several participants commented that students are not usually consulted
and shared the type of assessment. In line with this, Suskie (2002) recommends the inclusion
of the test takers in defining and determining aspects of the assessment process. Additionally,
the findings showed that to enhance assessment fairness, students should be adequately
informed about expectations, learning targets, and course requirements prior to instruction and
assessment. Similar to this piece of finding, McMillan (2011) and Russell and Airasian (2012)
also suggested such test takers' participation in the assessment process.

Another important finding indicated that teachers should be involved in the processes of
test design, administration, and scoring. However, it should be noted that the kinds of actions
teachers can take regarding assessment are constrained by the perceptions of society and those
in power (Fulcher, 2009). Consistent with this, Hamp-Lyons (2007) contends that the status and
recognition of teachers by societies influence the success of teacher-based and classroom-based
assessment. Furthermore, a number of participants noted that some testing authorities and
organizations tend to prioritize financial gains over genuine learning. In these cases, tests or
assessments reflect the interests of those in power and are used to exercise control over test
takers. Therefore, it is unreasonable to expect a test or assessment driven by unfair motives to
promote fairness.

With respect to "Teaching Quality", the participants referred to inadequate teaching quality
and the lack of alignment between teaching, the content of course books, and assessment as
sources of assessment unfairness. This finding is consistent with Tierney (2014, 2016), who
argues that ensuring fairness in classroom assessment is an ongoing process that must run
through the cycles of teaching, learning, and assessing. Additionally, Camilli (2006) and
McMillan (2011) assert that, for fair classroom assessment, the assessment process should
provide learning opportunities for learners.

Regarding "Assessment Type", the participants referred to the use of different modes,
continuous assessment, and open-ended assessment as factors behind test unfairness. Such
statements confirm the findings of Suskie (2002), Tierney (2014, 2016), and Volante (2006)
who emphasized the use of a range of summative and formative assessment strategies.
Additionally, Tofighi and Ahmadi Safa (2023) highlighted the need to provide learners with
diverse assessment forms and activities to demonstrate their learning. Likewise, Azizi (2022)
suggests that by incorporating multiple online assessments using a variety of instruments,
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individual differences among students can be considered. On this basis, having a range of
assessment approaches in online assessment seems to provide more opportunities to meet
students' needs, styles, and wants.

Concerning the second research question i.e. "What are the factors of a valid measure of
online assessment fairness?", the piloting phase resulted in 25 items of OAFS that were
subsequently categorized into 5 factors of (1) Uniformity and Consistency in Administration,
Access, Knowledge and Quality of the Items, (2) Administrative Safety and Monitoring, (3)
Criteria, and Policies, (4) Personal Requirements and Feedback, (5) Item Design Safeguards.
These factors were also confirmed by the insights participants shared during the interview
phase. The outcome of this phase of the study aligned with the findings from the qualitative
phase, reflecting the thematic patterns derived from the qualitative interviews. The five factors
identified correspond to the ten axial codes extracted from the interview. For instance, factor 1
represents concerns about Administration, Access, and Knowledge and Item Quality, while
factor 2 mirrors Safety protocols and tools during test administration. Likewise, factor 3 mirrors
Policy, Criteria, and Teaching Quality, emphasizing points such as transparency, the
involvement of teachers and students in assessment, and the alignment between teaching and
assessment. Factor 4 reflects the concepts of Personal factors and Assessment Type, such as
offering accommodations when required, providing feedback, caring about test-takers' physical
and psychological well-being during the assessment, building rapport, and using formative
assessment. Similarly, factor 5 focuses on the structural design of item formats, such as time
restrictions and shuffling responses and questions to safeguard the item format. This
consistency between the findings of both phases reinforces the theoretical validity of the scale
and confirms that the extracted model is rooted in participants' lived experiences and
perceptions.

With respect to the first factor, Kunnan (2004), in his TFF, highlights the importance of
uniformity and consistency in administration across test sites. However, it is crucial to note that
uniformity should go beyond test administration and reliability and extend to all phases of
design and decision-making about assessment. Moreover, ensuring uniform and consistent
access for all test takers to assessments and the required knowledge is necessary. In line with
this, Camilli (2006) operationalizes fairness as the equity in both assessment and instruction.
Furthermore, Aryadoust et al. (2011) assert that in a fair test, all test takers should be provided
with equal opportunity to demonstrate their knowledge, abilities, and skills.

Regarding the factors of "Administrative Safety and Monitoring” and "ltem Design
Safeguards”, in the quantitative phase, the safety of the testing procedure and the safety of items
were identified as distinct factors. However, in the qualitative phase, both of these aspects were
discussed under the umbrella term Safety. As previously stated, test security or safety has been
considered as an aspect of the administration facet in Kunnan's TFF (2004), encompassing
issues such as fraud, misrepresentation, cheating, and plagiarism. Regarding online assessment,
cheating appears to pose a greater threat to security than other concerns (Garcia-Pefalvo et al.,




Teaching English as a Second Language Quarterly (TESLQ) 102
T (Formerly Journal of Teaching Language Skills)
Quarterly 45(1) 2026, pp. 81-108 Ahmadi Safa. M, Ansari. '

TEST FAIRNESS IN ONLINE ASSESSMENT

2021). As discussed in the qualitative phase of the current study, a large number of measures
need to be taken in this respect, ranging from raising awareness among all stakeholders involved
about the harms of cheating and the ways to detect and confront it to establishing negative views
in society towards it.

Concerning "Criteria and Policies", the comparison of the findings with those of other
studies highlighted the necessity of transparent criteria for fair assessment (see Beheshti &
Ahmadi Safa, 2023; Camilli, 2006; Suskie, 2002; Tierney, 2014; Tofighi & Ahmadi Safa,
2023). Emphasizing criteria, Camilli (2006) operationalizes fairness as the establishment of
clear, sensible assessment criteria. Furthermore, Suskie (2002) emphasizes, in the definition of
fairness, the importance of clearly expressing learning outcomes. Moreover, Volante (2006)
underscores students' involvement in the development of assessment criteria as an essential
aspect of ensuring fairness.

Finally, regarding "Personal Requirements and Feedback"”, prior investigations have
emphasized the need for different samples and also types of measures to ensure fair assessment
(Suskie, 2002; Volante, 2006). This issue is referred to as continuous assessment in the current
study, as discussed earlier.

Conclusion

The findings of this study revealed that Iranian EFL teachers were conscious of the factors
contributing to un/fair online assessment and the necessary measures to address them. They
voiced concerns regarding access, knowledge, personal factors, clear criteria, item quality,
safety, policies, teaching quality, assessment type, and administration in online assessments.
These insights offer valuable implications for a range of stakeholders. Researchers can use the
Online Assessment Fairness Scale (OAFS) to explore fairness across online contexts, while
teachers and teacher educators can gain insights about enhancing fairness in assessment.
Applying the results and the scale, policymakers will be able to craft institutional guidelines to
ensure fairness across assessment practices. Further, the results illuminate areas for_test
designers and developers to develop clearer and more inclusive assessment formats. Likewise,
scorers and evaluators will benefit from the defined constructs that inform more equitable and
ethical assessment practices.

Regarding the limitations of the present study, it should be noted that both phases employed
rather small sample sizes, which might have led to findings that are not necessarily reflected.
Therefore, future investigations with large sample sizes are required to examine all potential
factors involved in online assessment unfairness. Collectively, further empirical studies into the
perceptions of various stakeholders, using a range of methods, are recommended to shed light
on this multifaceted construct.
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Appendix B
Online Assessment Fairness Scale (OAFS) in EFL Context

Dear Teachers

The aim of this survey is to investigate your fairness in EFL online assessment. Please,
be informed that all the collected data is confidential and will only be used for research
purposes. So, we will be grateful if you respond to the following sentences honestly as your
answers will help teachers and educators to better understand the value of fairness in online
assessment.
Thank you.

Name: ..........ooeviviiiinn. (Optional)

Gender: Male: Female:

Teaching at: university/ school/ institute

Experience in teaching:...years

Degree: BA/ MA/ PhD in TEFL
BA/ MA/ PhD in English literature
BA/ MA/ PhD in English translation
BA/ MA/ PhD in non- English fields

E-mail address: ...............cooeiiiinn (Optional)

o | hereby confirm that | am informed about the voluntary basis of participation in this research project.

Yes No

o 1 willing give the right to the researchers to use the information for only research purposes.
Yes No

o | hereby express my consent to be contacted by the researchers in case needed concerning the
information | provide below. Yes No

* Please circle ONE choice which best reflects your actions, preferences or opinion on the given statements.

1. Do your EFL online assessment items and tasks relate to your EFL classroom instruction?
Very frequeny  frequen@y .~ occasional(ly rardly - nev@
2. On the basis of your experience, do you think that your EFL online assessments produce similar results
when they are administered to the same people in different time and place conditions?

Very frequen(ly  frequen@y . occasional(ly rardy - nev@
3. Do the items of your EFL online assessment measure the same subject matter, knowledge or skills domain?
Very frequeny  frequen@y . occasional(ly rardy - nev@®

4. Do you make sure that the scores your learners achieve are related to the subject area, knowledge or skills
domain, or the syllabus behind the EFL assessment and not to other irrelevant factors?

Very frequeny  frequen@y . occasional(ly rardy - nev@

5. Do your EFL learners have equal access to the content and tasks required for EFL online assessment?
Very frequeny  frequen@y . occasional(ly rardy - nev@

6. Can all your learners afford the EFL online assessment financialiy? '

Very frequen(ly  frequen@y .~ occasionally rardly - nev@®

7. Does your EFL online assessment offer accommodations to your students who have Ieérning problems?(
for examples, the students whose ability is low in learning language skills)

Very frequently) - frequen(® . occasionally rargDy - nev@
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8. Are your learners equipped with facility, procedures, App literacy and conditions required for the EFL
online assessment beforehand? (For example using a computer, mobile phone or tablet)

Very frequenfly | frequen(ly - occasionally rardly ' nev®

9. Do you admlnlster your EFL online assessments in a consistent and similar manner with all of your
learners? (For example assessment environment, equipment, supervision...)

Very frequenf)  frequen) . occasionally - rar€ly - nev@

10. Do you usually use similar language (in terms of vocabulary, grammar ...) in your oral online assessment
of all EFL earners?

Very frequenfly = frequen{ly - occasionally rarly nev@
11. Do you share your scoring criteria for the EFL online assessments clearly with your students?
Very frequen(ly - frequenty - occasionally rardly - nev@®

12.Do you take any remedlal measures if your learners lose access to the EFL online assessment during the
assessment or tests?( For example, if the eIectrrcrty cuts out , or the learners lose the internet connection)

Very frequenfly ~ frequen(ly - occasionally - rarly nev@

13. Do you take any measures to identify cheatmg by your learners in the EFL online assessments?

Very frequen(ly . frequen(ly - occasionally rardly - nev@®

14. Do you take any measures to reduce cheatlng by your learners during the EFL online assessments?

Very frequen(ly - frequen( .~ occasionally rardly - nev@®

15. Do you make sure about the safety of dlfferent tools of your EFL online assessments regardlng cheating?
Very frequen@y  frequen@y . occasionally rarély - neve)

16. Do you offer feedback to your students on their EFL online performance?

Very frequenfly ~  frequen€ly - occasionally rarély nev@

17. Do you consider your students' physical and psychological conditions such as stress and sicknesses while
carrying out the EFL online assessments?

Very frequenly ~ frequen(ly - occasionally - rarély nev@
18. Do you try to establlsh a good rapport wrth your learners during your EFL online assessments?
Very frequenfly = frequen€ly .~ occasiona(ly rarély nev@

19. Do you consider any share for activities Ilke class activities, participation, presentatlons in the final scores
of your EFL online assessments?

Very frequen(ly  frequen@y .~ occasional(ly rardly - nev@
20. Do teachers need to be involved in devising EFL online assessment items?

Very frequen(ly - frequent) - occasionally rardy - nev@®
21. Do you explain the reasons behind the EFL online assessments to your students to reduce cheating?
Very frequently - frequen@y .~ occasiona(ly rardly - neve)
22. Do you shorten the time for students to answer multiple-choice items?

Very frequen(ly  frequen@y .~ occasionally rardly - nev@
23. Do you shuffle or randomize the order of responses for multiple - choice items?

Very frequen(ly  frequen@y .~ occasional(ly rardly - nev@
24. Do you shuffle or randomize the order of questions for multiple-choice items?

Very frequen(ly - frequent) - occasionally rardy - nev@®

25. Do you use onI|ne assessment during the course to for example get feedback on your own teaching style,
or to identify the poorly learnt material so that you can improve them?

Very frequen(ly  frequen@y . occasionally rardly - neve

A: Add any comments concerning the clarity of the items in the questionnaire.
B: Add any comments related to the items in the questionnaire that you think is necessary.



