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The principle of fairness in testing traditionally involves an assertion about the absence of bias, or that measurement should be impartial
(i.e., not provide an unfair advantage or disadvantage), across groups of test takers. In more general-purposes language testing, a test
taker’s background knowledge is not typically considered relevant to the measurement of language proficiency; consequently, if there
are systematic differences in background knowledge between groups of test takers this background knowledge should not provide an
unfair advantage or disadvantage. As a general-purposes assessment of English for everyday life and the international workplace, the
TOEIC® Listening and Reading test is designed to assess the listening and reading comprehension skills of second language (L2) users
of English. In this study, we investigated whether a group of test takers with more workplace experience (full-time employees) have
an unfair advantage over test takers with less workplace experience (full-time students). We conducted DIF analysis using nine forms
of the test (1,800 items) and flagged 18 items (1.0%) for statistical differential functioning. An expert panel reviewed the items and
concluded that none of the items could be clearly identified as biased in favor of employed (or student) test takers. Follow-up analyses
using score equity assessment found that test scores do not unfairly advantage fulltime employed (versus student) test takers. Finally,
we performed a content review using two expert panels that led to examples of how workplace-oriented content is incorporated into
test items without disadvantaging full-time students (versus full-time employees). The results of these analyses provide support for
claims about the impartiality (or fairness) of TOEIC Listening and Reading test scores for postsecondary test takers and add to current
research on the role of background knowledge and fairness for more general-purposes language assessments.

Keywords English for specific purposes; validity argument; TOEIC® test; assessment use argument; background knowledge; reading
comprehension; listening comprehension; full-time workers; full-time employees; fairness claims; international workplace
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Fairness is a core principle in assessment and is deeply interwoven with the concepts of equity, validity, and reliability
(Bachman & Palmer, 2010; Kunnan, 2018). It typically involves the expectation that all test takers are given an equal
opportunity to demonstrate their knowledge and skills without any bias or disadvantage arising from aspects of their
identify or background, such as racial, socioeconomic, or disability status (American Educational Research Association
[AERA] et al.,, 2014). When a test developer fails to adequately address fairness concerns in the test development and
quality control process, the meaning of test scores can be compromised, leading to biased interpretations about test takers’
knowledge and abilities. Thus, fairness in testing is not just an ethical obligation; it is also a crucial aspect of test quality
and the trustworthiness of test scores.

Although perceptions and definitions of fairness evolve over time (see Sireci & Randall, 2021), fairness in assessment
is often defined as the degree to which the qualities of a test, test administration, and test scores are consistent and valid
across different groups of test takers (ETS, 2015; Xi, 2010). This definition does not imply that there will be no differences
in how difficult the test is for different groups of test takers who may legitimately differ in terms of their proficiency. Rather,
it emphasizes that test takers should not be advantaged or disadvantaged based on aspects of their background or identity
that are not directly relevant to the knowledge and skills being measured by an assessment.

Corresponding author: Jonathan Schmidgall, Email: jschmidgall@ets.org

The authors would like to thank IIBC Research and Development staff for participating in the content review and for their input on this
study.
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Closely related to the principle of fairness is the concept of absence of bias or impartiality in testing (AERA et al., 2014;
Bachman & Palmer, 2010; Kunnan, 2007, 2018; Stoynof £2013). Bias is said to occur when aspects of a test’s content,
administration, or scoring systematically and improperly advantage one group of test takers over another (Camilli, 2006).
Thus, bias— or an unfair advantage — can occur when test content somehow advantages a group of test takers over others
based on background characteristics that are irrelevant to the skills being measured. In language assessment, investigations
of potential bias often focus on aspects of test takers” identity or background (e.g., gender, native or first language [L1],
age, academic major; Kunnan, 2018, p. 173).

Because fairness is a core principle of assessment and integral to test quality, test developers should clearly communi-
cate how they address concerns about fairness within a broader argument for test use (Kunnan, 2018; Xi, 2010). In this
study, we focus on a particular claim in the validity argument for a general-purposes test of English reading and listening
comprehension: the impartiality or fairness of score interpretations across student versus employee test takers. We begin
by unpacking the issue of test takers’ background knowledge as a potential fairness issue in language assessment and the
potential role of background knowledge in the assessment of second language (L2) reading and listening comprehension.
This discussion provides a rationale for a claim about the impartiality of TOEIC® Listening and Reading (TOEIC L&R)
test score interpretations for student and employed test takers, which we propose to investigate using a mixed methods
research design.

Fairness in General-Purposes Versus Specific-Purposes Language Testing

One consideration for fairness in language testing derives from how the construct is defined. A construct definition typ-
ically includes a statement of the knowledge, skills, and abilities (KSAs) to be measured and the context in which KSAs
will be measured. This context is often characterized as the target language use (TLU) domain (Bachman & Palmer, 2010),
which may be viewed on a continuum from general (e.g., English for the workplace) to specific (e.g., English for aviation;
Douglas, 2000). Researchers in the field of language for specific purposes focus on conceptualizing and defining TLU
domains along this continuum within the two primary subbranches of language for academic purposes and language for
occupational purposes (Knoch & Macqueen, 2016).

Within the context of language for occupational purposes, more specific TLU domains have a narrower focus, such
as the English required to work in the aviation industry as a pilot or air traffic controller. More general domains have a
broader focus that is not defined in reference to a specific industry or occupation. Consequently, TLU domain definitions
for assessments that are more specific (e.g., aviation English) will correspond very closely to a specific real-world context
(e.g., English used in communication between pilots and air traffic controllers). Domains that are more general (e.g.,
English for the workplace) are abstractions whose features are expected to broadly generalize across relevant real-world
contexts (e.g., English used for email correspondence, meetings, presentations, travel) and should be applicable across a
wide variety of industries and occupations.

One implication of the specificity of the TLU domain is the degree to which a test taker’s background or content knowl-
edge is expected to be relevant to the construct (Douglas, 2000), which has implications for fairness and bias. Typically,
background knowledge is not represented in constructs that are bound to more general domains but is considered rele-
vant for more specific domains. More general domains often include language tasks whose contextual features are broadly
defined and thus may be expected to be relevant across subdomains and specific communicative situations. For example,
topics related to the more general domain of workplace English should be familiar to language users across a variety of
industries and career trajectories. To the extent that topics (or other contextual features) favor one subgroup within the
domain (e.g., marketing managers) over others, they represent a source of potential bias and a threat to fairness or the
impartiality of score interpretations (Bachman & Palmer, 2010). However, when the domain is more specific, background
knowledge becomes an integral part of the construct and would not pose the same threat to fairness.

Background Knowledge as a Source of Bias in L2 Reading and Listening Assessment

Researchers typically differentiate background knowledge from language knowledge, skills, and proficiency (e.g.,
Douglas, 2000; Bachman & Palmer, 1996, 2010). Background knowledge refers to the prior knowledge of an individual
test taker, such as knowledge of (or familiarity with) test content, such as the topic of a reading or listening comprehension
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passage. Background knowledge may involve familiarity with any aspect of the context of test task input, including the
setting, purposes, tone, norms, and genre (Douglas, 2000).

Background knowledge is part of many models of language production and comprehension. In the situation model
of comprehension (Kintsch, 1998), which has influenced models of foreign language reading comprehension (e.g.,
Grabe, 2009; Grabe & Yamashita, 2022), readers construct a mental model of a text by integrating the text’s most
important propositions with their background knowledge. Thus, it is inevitable that language users will bring background
knowledge to comprehension activities.

In her dissertation, Banerjee (2019) provided a comprehensive review of terms that have been used to characterize
the nature of a test taker’s background (or prior, content, topical) knowledge. The terms prior knowledge and background
knowledge typically refer to more domain-general knowledge, or the “sum of what an individual knows” (Alexander et al.,
1991, p. 333, as cited in Banerjee, 2019). The terms content knowledge and topical knowledge refer to more domain-specific
knowledge. Other researchers have followed the practice of separating background knowledge into domain-general and
domain-specific knowledge (Cai, 2013; Cai & Kunnan, 2018). In L2 reading and listening assessment, the impact of back-
ground knowledge on performance has been shown to be affected by the specificity of the test and test takers’ level of
language proficiency. Research has found support for a “two threshold” effect wherein test takers at lower levels of language
proficiency have difficulty utilizing their background knowledge effectively and test takers at higher levels of language
proficiency are able to use their linguistic knowledge to compensate for less background knowledge (Cai, 2013; Cai &
Kunnan, 2018; Chung & Berry, 2000; Clapham, 1996; Ridgway, 1997).

In studies that have included L2 comprehension tests (or texts) of varying specificity, background knowledge has been
found to better predict performance on more specific tests (Chung & Berry, 2000). This finding has led researchers to
argue that “as texts become more specific, background knowledge becomes more important” (Chung & Berry, 2000,
p- 208). Jensen and Hansen (1995) concluded that the effect of background knowledge was more substantial for tech-
nical versus nontechnical lectures in a listening comprehension test. In another study, when economics majors completed
three specific-purposes reading comprehension tests that varied in the degree of specificity, the correlation between
their specific-purposes test performance and general-purposes reading comprehension decreased with more specific tests
(Tarlani-Aliabadi et al., 2022).

Other studies have found that background knowledge may impact performance on more general-purposes L2 compre-
hension tests, but the practical implications may be relatively trivial. In the context of more general-purposes assessment
(i.e., TOEFL®), Hale (1988) concluded that test takers performed better on reading comprehension passages related to
their general field of study (i.e., humanities and social sciences vs. biological and physical sciences), but the effect size was
very small, translating to about 3 scaled score points on a scale that ranged from 237 to 677. Hill and Liu (2012) found
that approximately 3% (two of 70) of TOEFL Reading comprehension items exhibited evidence of statistical bias (i.e., C
level DIF) based on background knowledge but no evidence of passage-level bias. Jensen and Hansen (1995) found that
overall, prior knowledge had a significant main effect for some (more technical) listening test passages but the effect size
was trivial (i.e., ranged from pr? =.03 to .09). Karami & Alavi (2012) found that approximately 9% of items in a general
academic English test of grammar, vocabulary, and reading comprehension exhibited statistical bias (i.e., large differential
item functioning [DIF]) based on background knowledge but no bias in overall scores. In an analysis of strategy use with
TOEFL iBT® Reading passages, Lee (2011) found that there was no difference in strategy use when test takers completed
more familiar (versus less familiar) general academic reading passages; in other words, increased background knowl-
edge did not impact strategy use. However, test takers reported more comfort and confidence with more familiar reading
passages.

In summary, research investigating the potential effect of background knowledge in L2 reading and listening compre-
hension has found that background knowledge is expected to have a greater impact on performance for tests with higher
specificity (i.e., more specific purposes), and for test takers above a minimum threshold of language proficiency.

The Context for This Study: Fairness in the TOEIC Listening and Reading Test Validity Argument

The TOEIC L&R test was designed to evaluate the English listening and reading proficiency of individuals whose first
language is not English in everyday and workplace contexts (ETS, 2022a). The TLU domain referenced by the TOEIC
tests is an example of a more general workplace domain (Knoch & Macqueen, 2016, p. 293). This TLU domain is not
specific to any particular industry or occupation, and test content samples a variety of everyday and workplace contexts
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and topics that are expected to be familiar to a broad range of young adults and adults who are L2 English users. The
TOEIC L&R test includes settings and situations related to everyday activities (such as travel, entertainment, health, and
dining out) and general workplace contexts (e.g., corporate development, finance, manufacturing, offices, personnel, and
purchasing; see ETS, 2022a, pp. 3-4). Topical content that is situated in these contexts is developed in a manner that
minimizes the use of industry-specific or otherwise specialized vocabulary and discourse genres.

Thus, as a more general-purposes language test, the abilities measured by the TOEIC L&R test are not intended to
include specialized background knowledge of workplace contexts. In other words, such specialized knowledge — typically
gained through experience—should not advantage or disadvantage test takers. This has implications for several claims
about the fairness or impartiality of score interpretations that are stated in the validity argument for the test.

Bachman and Palmer’s (2010) assessment use argument (AUA) is a comprehensive framework for constructing a valid-
ity argument that has been used for TOEIC program tests (e.g., Schmidgall, 2017; Schmidgall et al., 2021). An AUA consists
of a set of interconnected statements (claims) about qualities of test scores, test score interpretations, intended uses, and
consequences of test uses. One important quality of test score interpretations is that they are impartial to all groups of test
takers. This claim about the impartiality of scores is elaborated in additional statements, including the following:

(1) TOEIC L&R test questions do not include response formats or content that favors or disfavors some test takers.
(2) Interpretations about test takers’ listening and reading comprehension skills based on TOEIC L&R test scores are
equally meaningful across different groups of test takers.

In a validity argument, claims are expected to be supported by evidence from test design, quality control documen-
tation and procedures, and research (Bachman & Palmer, 2010). For example, Statement 1 above is supported by quality
control procedures wherein test questions go through a multistep content and fairness review prior to administration that
is designed to minimize the possibility that items could contain content that would unfairly advantage one group of test
takers over another (e.g., employed vs. students, older vs. younger, males vs. females). All test questions receive a fairness
review (see Zieky, 2013) from assessment development staff who are trained in ETS’s standards for quality and fairness
(ETS, 2015). In addition, a statistical technique called differential item functioning (DIF) analysis is conducted for gender
as a routine part of the preliminary item analysis carried out after each test administration to identify (and if need be,
remove) any items that are gender biased. Test takers are also provided information about how to contact ETS directly
if there are concerns about test content. Statement 2 above has received empirical support as well. For example, Yoo and
Manna (2017) examined the factorial invariance of a correlated two-factor model for TOEIC L&R across five groups
(i.e., test-taker background characteristics): gender, age, employment status, time spent studying English, and time hav-
ing lived in a country where English is the main language. Their analysis found that strict measurement invariance and
structural invariance was upheld across all subgroups; thus, the underlying structure of the construct was the same across
subgroups. In a subsequent study, Yoo et al. (2019) used score equity assessment (Dorans, 2004) to examine the extent
to which subgroup membership (gender, age, educational background, language exposure, previous experience with the
assessment) influenced the outcomes of the statistical and psychometric methods used in producing test scores; results
provide evidence in support of the comparability and meaning of test scores across the subgroups studied.

Stakeholders who may question whether TOEIC L&R test score interpretations are impartial for students versus
employees — due to potential differences in background knowledge of workplace contexts and topics—may desire to see
more evidence to support Statements 1 and 2. Previous research on the role of background knowledge in L2 listening
and reading comprehension suggests that background knowledge can play a role in performance. As a group, full-time
employees tend to score higher on the TOEIC L&R test than full-time students (e.g., ETS, 2023, p. 8). These mean
score differences would not be a problem if there are genuine differences in proficiency between the groups. However,
if full-time students and full-time employees of equal ability did not have equal probability of getting the same score
on the test (presumably, due to background knowledge), that would undermine claims about fairness and may require
reconsidering claims about the extent to which the test is measuring background knowledge.

To further investigate these claims about fairness in the TOEIC L&R validity argument, we posed the following research
questions:

1. Do TOEIC L&R test items show evidence of bias based on occupational status (i.e., full-time employed vs. full-time
students)?
2. Isthere any impact of employment-status-related bias on TOEIC L&R test scores?
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Method
Materials

The TOEIC L&R test is administered as a paper- or computer-based test and consists of two separately timed sections, lis-
tening comprehension and reading comprehension, with 100 items in each section. The listening section takes 45 minutes
to complete and is paced by an audio recording. The reading section is self-paced and takes up to 75 minutes to complete.
An overview of the test’s content, administrative procedures, scoring and score interpretations, measurement quality, and
intended uses can be found in the TOEIC L&R test Examinee Handbook (ETS, 2022a) and Score User Guide (ETS, 2022b).

The analyses performed for this study used content and test taker data from nine previously administered TOEIC L&R
test forms. The first five forms, administered in the same year, were designated as Al to A5 for this study. The remaining
four forms, administered in a different year, were designated as B1 to B4 for this study. In forms Al to A5, no items were
excluded from operational scoring. In forms B1 to B4, four items were excluded from operational scoring because these
items did not function as intended as detected by quality control procedures. In the operational administration, forms
Al through A3 were administered in the same morning session; forms A4 and A5 were administered in an afternoon
session. Likewise, forms B1 and B2 were both administered in a morning session; forms B3 and B4 were administered
in the afternoon. The reliability — the extent to which the scores remain consistent over repeated administrations of the
same or alternated forms— of the listening and reading sections in the test forms was estimated based on the internal
consistency method KR-20 reliability (Kuder & Richardson, 1937). The empirical reliability estimates for the listening
and reading sections in all forms were sufficiently high and ranged from 0.91 to 0.94.

The TOEIC background questionnaire (BQ) was used to identify test takers’ demographic characteristics. The BQ is
a survey that gathers information about TOEIC test takers” educational background, work experience, English language
use and study, and the TOEIC test-taking experience. The BQ was administered to test takers during the administration
of the TOEIC L&R test, prior to beginning the Listening test section.

Participants

The number of test takers varied between 10,000 and 20,000 on each of the nine TOEIC L&R test forms. The sample sizes
for the listening and reading sections are equal because all test takers completed both listening and reading sections. The
demographic characteristics of test takers (gender, age, occupational status) are presented in Table 1 for forms A1 through
A5 and forms B1 to B4.

The total sample of test takers for each form was partitioned into subsamples based on test takers’ occupational status.
In the TOEIC BQ, Question 3 asks, “Which of the following best describes your current status?” (ETS, 2022a, p. 22). In
this question, Option 1 is “I am employed full-time (including self-employed),” Option 2 is “I am employed part-time
and/or study part-time,” Option 3 is “I am not employed,” and Option 4 is “I am a full-time student.” Test takers who
self-reported either Option 1 or Option 4 were included in the analysis and subsequently identified as full-time employee
(reference group) or full-time student (focal group); test takers who self-reported Option 2 or Option 3 were excluded
from the DIF analysis by occupational status. For a separate DIF analysis by age, which included all test takers regardless

Table 1 Compositions of Test Takers in Forms

Gender Age Occupational status?
Session time Form Female Male Under 22 At least 22 Full-time student Full-time employee
Al 36% 64% 27% 73% 39% 53%
Morning A2 43% 57% 29% 71% 43% 47%
A3 38% 62% 27% 73% 40% 51%
Afternoon A4 40% 60% 34% 66% 51% 38%
A5 42% 58% 34% 66% 51% 38%
Morning Bl 40% 60% 27% 73% 38% 53%
B2 40% 60% 25% 75% 35% 55%
Afternoon B3 43% 57% 35% 65% 54% 35%
B4 43% 57% 35% 65% 52% 37%

*Percentages for occupational status include only full-time students and employees and do not sum to 100%.
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of employment status, individuals under age 22 and test takers who were 22 or older were classified into two age groups.
The under 22 age group was considered as the focal group, and the 22 or older group was the reference group.

As shown in Table 1, test takers within the same session had more similar compositions in terms of gender, age, and
occupational status than test takers who took the test in separate sessions within the same administration. In general, the
morning sessions (i.e., Al to A3; Bl and B2) had more full-time employees and test takers who were at least 22 years old,
compared with the afternoon sessions (A4 and A5; B3 and B4). In addition, both the morning and afternoon sessions had
larger percentages of male test takers than female test takers and had more test takers who were at least 22 years old. These
patterns are consistent across these two administrations (A and B) and they are common in TOEIC test administrations.

Procedures and Data Analysis

To investigate whether the TOEIC L&R test unfairly advantages employed test takers, this study included analyses con-
ducted at the item level (i.e., for item-level performance) and at the test score level (i.e., for test section performance). At
the item level, DIF analysis was used to evaluate a differential performance of test items across subgroups with the same
English proficiency, as well as content reviews by a DIF panel of content subject matter experts. At the test score level, we
evaluated score comparability across subgroups of full-time employed and full-time student test takers. This psychometric
approach (described in the following sections that describe Part 2) compares test scale scores derived for each subgroup
with those from the total group.

To supplement the analyses at the item and test score levels, we coordinated independent content reviews of a TOEIC
L&R test form to gain additional insight into how workplace-oriented content (e.g., settings, topics, vocabulary) is incor-
porated into test items. This content analysis was conceived of and conducted after Parts 1 and 2 of the study were already
completed. The content analysis was intended to complement the statistical analyses performed in Parts 1 and 2 with
illustrations of “typical” items that have workplace content but do not show evidence of bias.

Part 1: Item-Level DIF Analysis

DIF analysis evaluates the extent to which the psychometric characteristics of each individual item varies between the
focal and reference groups and thus provides statistical evidence for whether items favor the focal group or not. The
group of interest in DIF analysis is referred to as the focal group, whereas the group to be compared is referred to as
the reference group. Using the Mantel-Haenszel delta difference (MH D-DIF) statistics and its statistical significance,
the DIF procedure as used at ETS classif és test items into three categories of A, B, or C, in which the severity of DIF
increases from A to C (Zwick, 2012). According to the classification described by Zieky (1993, p. 342), items classified
as A have negligible or nonsignificant DIF; items classified as B have slight to moderate DIF, and items classified as C are
moderate to large DIFE. Classification levels, particularly levels B and C, are further distinguished by the direction of the
signs. Items classified or flagged as B+ and C+ indicate that the items favor the focal group. Items flagged as B- and C-
indicate that the items favor the reference group. In the current study, all the DIF analyses were conducted in statistical
analysis software (SAS) by adapting the SAS macro programs for MH D-DIF analysis from Hao (2013), with full-time
students as the focal group and full-time employees as the reference group. The DIF analyses were completed by the
second, third, and fourth authors of this study.

Items that were classified as C level! (either C- or C+) items by the analysis were reviewed by a DIF panel (Zieky, 2016).
The DIF panel consisted of a group of five assessment development experts at ETS. The panel examined each flagged item
individually to judge whether an item exhibited evidence of bias for the focal or reference group. If an item is judged to
exhibit clear evidence of bias, the item should be removed from scoring to minimize bias in test scores and promote the
principle of fairness. The panel was observed by the first author of this study.

Part 2: Test-Level Analysis

Evidence of bias at the item level is concerning, but bias in overall test scores would raise more severe concerns about
overall fairness and appropriate use of the test for specific subgroups. DIF analysis is the statistical approach typically
used to identify individual items that may be biased, but DIF analysis does not quantify bias at the level of the test score.
Score equity assessment (SEA) is a method used to evaluate the equity of test scores and to address construct validity
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from a fairness perspective (Dorans, 2004). T le central idea of SEA is to assess if the test score measures the same con-
struct across subgroups as compared with the total group through the subpopulation invariance requirement of equating
(Dorans, 2004). In other words, if subgroup membership has no impact on test (scaled) scores, test scores derived from
the subgroup should be comparable with test scores derived from the total group regardless of test takers’ background.
More specifically, equating functions derived from different subgroups should produce only negligible differences if the
test measures the same construct across all the subgroups.

The general procedure for the equating analysis is based on item response theory (IRT) methodology (Lord &
Novick, 1968). The specific IRT model used in this study is the two-parameter logistic (2PL) IRT model, which specifies
item discrimination and item difficulty parameters in addition to ability. The IRT equating procedure included three steps.
The initial step was to estimate the IRT item parameters for the subgroups of full-time students and full-time employees,
through the multiple-group IRT calibration, using the R mirt package (Chalmers, 2012). The second step was to transform
the IRT item parameter estimates to put them on the same scale of the reference forms, which serves as the benchmark
to equate the test scores. The transformation technique is the Stocking-Lord method (Stocking & Lord, 1983). After the
transformation, IRT true-score equating (Kolen & Brennan, 2014) was conducted to equate the new forms separately
for each subgroup. The same item calibration, scale transformation, and equating procedures that were conducted on
both subgroups, respectively, were also applied to the total groups for the forms analyzed. Thus, in this study to evaluate
the equating comparisons between the total group and subgroups, the equating relationship was obtained using three
different groups of test takers: the full-time student subgroup, the full-time employee subgroup, and the total group.

The discrepancies based on the two subgroups of test takers were compared to the conversion based on the total group
in each form. The discrepancies were evaluated by difference that matters (DTM), as proposed by Dorans et al. (1994). The
DTM was defined as a half of the score unit. Since the score unit of TOEIC L&R section scores is 5 points, the DTM was
set at 2.5 points for the unrounded scale scores. Any difference that is less than this criterion was deemed to be negligible.
The DTM of 2.5 points is well below the standard error of measurement of 25 points for each TOEIC L&R test section
(see ETS, 2022b, p. 19). All score-level analyses were completed by the second, third, and fourth authors of this study.

Part 3: Content Review

A content review was conducted to identity examples of test items that incorporate workplace-oriented content (e.g.,
workplace settings and workplace-oriented language) and evaluate the extent to which item content could be expected to
provide an unfair advantage for employed or student test takers. Since this review would result in the disclosure of item
content in this publication, we identified another previously administered TOEIC L&R test form that was similar in its
characteristics to the test forms used in Parts 1 and 2. Prior to the content analysis, we performed DIF analysis using the
same procedures described in Part 1. Any items flagged for C level DIF were reviewed by a DIF panel.

The content review was conducted by two groups of experts in two phases. In the first phase, two TOEIC L&R assess-
ment development content leads reviewed the test form (stimulus material and items) to identify exemplar TOEIC L&R
test items that contain workplace-oriented content. For each item judged to be an exemplar, the content leads commented
on how workplace content is incorporated (e.g., the nature of the setting, the topic[s], specific vocabulary used or implied)
and whether this content could be expected to unfairly advantage employed (vs. student) test takers. In the second phase of
the content analysis, all the items identified in the first phase were examined and discussed by an external panel. Since this
subset of items from the TOEIC L&R test form had already been identified as situated in workplace contexts, the external
panel focused on the issue of whether each item had content that could be expected to unfairly advantage employed (or
student) test takers. This panel consisted of three employees of the Institute for International Business Communication
(IIBC), the TOEIC program’s partner in Japan. The participating IIBC employees were familiar with TOEIC L&R test
content, proficient in English, and familiar with the target groups of test takers (full-time students, full-time employees).

Results
Part 1: Item-Level DIF Analysis
Tables 2 and 3 present the DIF flag results, along with the scale score means and standard deviations of subgroups, for both

the listening and reading sections in the nine forms analyzed for the DIF analysis. Each section has 100 items for analysis.
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Table 2 Occupational Status DIF Flag Results for Listening in Forms A1 to A5, and B1 to B4 (Number of Flags)

Focal group Reference group

(students) (employed) DIF flag results (listening)
Form M SD M SD A+ A— B+ B- C+ C—-
Al 315 78 340 83 50 45 2 1 2
A2 309 78 342 84 45 50 3 1 1
A3 314 78 337 82 45 46 3 3 3
A4 308 79 342 84 51 43 4 1 1
A5 310 78 338 85 49 44 3 3 1
Bl 322 78 342 83 43 52 2 2 1
B2 320 81 345 84 48 46 3 2 1
B3 315 80 339 86 51 45 1 3
B4 314 79 345 84 42 54 4

Note. DIF = differential item functioning. DIF flags with (+) favor the focal group (full-time students) and DIF flags with (—) favor the
reference group (full-time employees).

Table 3 Occupational Status DIF Flag Results for Reading in Forms A1l to A5, and B1 to B4 (Number of Flags)

Focal group Reference group
(students) (employed) DIF flag results (reading)

Form M SD M SD A+ A— B+ B-— C+ C—
Al 261 86 285 92 49 41 3 5 2
A2 260 87 286 91 53 39 2 5 1
A3 264 86 286 91 50 38 3 7 1 1
A4 258 89 291 95 47 51 2
A5 256 85 284 93 54 43 2 1
Bl 270 90 290 96 51 39 6
B2 266 92 291 98 53 41 1 4 1
B3 261 90 284 97 54 46
B4 265 92 294 99 52 47 1

Note. DIF = differential item functioning. DIF flags with (4) favor the focal group (full-time students) and DIF flags with (—) favor the
reference group (full-time employees).

The numbers of flags presented in the tables are the numbers of items flagged by different DIF levels. Although four items
were excluded from operational scoring, they were included in the DIF analyses to investigate DIF by occupational status
for all the items that were administered. Excluding these four items from the DIF analysis produced essentially the same
results in this study.

Across all test forms and test sections, the full-time employee group had higher scale score means than the full-time
student group. Although not presented in this paper, the fullotime employee group also had higher raw score means
than the full-time study group, and these group mean differences are statistically significant (p <.0001), based on inde-
pendent group Welch’s t-tests for the full-time student and full-time employee groups. The Welch’s t-tests were used
because the assumption of the homogenous variances is not held. To better understand the comparison of two groups’
means, we also calculated the effect size of the mean differences to evaluate the magnitude of the differences. Hedges’
g statistic computes effect size by taking account of unequal sample sizes (Hedges, 1981). The effect sizes computed
by Hedges’” g for raw scores in the listening and reading sections by the subgroups of full-time students and full-time
employees ranged from 0.2 to 0.4, indicating relatively small effect sizes of the differences between these two subgroups
(Cohen, 1992).

The total number of items flagged as C level DIF is small. Overall, for each test section and form, zero to three items
were flagged for C level DIF associated with occupational status. In total, 18 items (1.0%) were flagged for C level DIF.
More listening items were flagged than reading items (11 vs. seven, or 1.2% vs. 0.8%). More of the items flagged as C level
DIF appear to favor full-time employees (C-) than full-time students (C+).
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Form A2 Listening Unrounded Conversion Line Comparison
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Figure 1 Conversion Comparisons for the Total and Subgroups in the Listening Section in Form A2

All Clevel DIF items were assigned for content review by the DIF panel to further investigate whether items had content
that could be deemed to favor full-time employees or students. The panel concluded that nine of 18 items demonstrated
a potential bias against the focal group of full-time students, noting the use of workplace-oriented language that could be
less familiar to students (e.g., “colleague”). Five items did not show evidence of a discernable or potential bias in favor or
against either group. Ultimately, the panel believed that none of the items should be clearly identified as biased; items with
possible bias were perceived to include content that was construct-relevant. The panel noted that age may be a hidden
factor driving bias in some cases, as two of the items were perceived to demonstrate a potential advantage for older test
takers (versus young test takers). For example, in their review of one of these items, the panel noted that age could be an
underlying factor if younger test takers do not know “pharmacy” (the word and the place).

It is worth noting that subgroups based on occupational status and age are not entirely distinct. As the usual age
for college graduation in Japan is 22, most test takers under 22 years of age were identified as full-time students and
most full-time employees were at least 22 years old. However, approximately 20% to 40% of test takers who were at least
22 years old identified themselves as full-time students. Conversely, less than 1% of full-time employees were under
22 years old. It appeared to be reasonable to explore the possible impact of age on the analyses. Therefore, a supple-
mentary DIF analysis based on age was also conducted. The results of this analysis are reported in Appendix A. T k
age-based DIF analysis produced a small number of items flagged as C level DIF (four listening items, or 0.4% of the lis-
tening items, and three reading items, or 0.3% of the reading items were flagged). All items flagged by the age-based
DIF analysis were also previously fdgged by the DIF analysis for occupational status, although not all items f dgged
with status DIF were detected by age DIF. Because classification by age and occupational status is not mutually exclu-
sive, item performance for different subgroups were expected to be intertwined by occupational and age-related group
characteristics.

Part 2: Test-Level Analysis

Among the five forms that did not have items excluded from operational scoring, forms A2 and A5 (from the morning
and afternoon sections, respectively) were evaluated in terms of the scale score comparability between the subgroups.
In the other forms, two non-DIF items did not function well in the subgroups after IRT calibration. Therefore, only
forms A2 and A5 were used to illustrate the impact of the DIF items at the test level. Figure 1 depicts the differences
between the unrounded conversions for the full-time student group and the total group, and it also shows the differ-
ences between the unrounded conversions for the full-time employee group and the total group in the listening section
in form A2. Figure 2 presents the comparison results for the unrounded conversion in the reading section in form A2.
Figures 3 and 4 present the comparison results for the unrounded conversion in the listening section and reading section of
form A5.
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Form A2 Reading Unrounded Conversion Line Conversion
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Figure 2 Conversion Comparisons for the Total and Subgroups in the Reading Section in Form A2

Form A5 Listening Unrounded Conversion Line Comparison
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Figure 3 Conversion Comparisons for the Total and Subgroups in the Listening Section in Form A5

As shown in Figures 1 through 4, the horizontal axis shows the raw test scores for listening or reading, from 0 to 100.
The vertical axis represents the scale score differences computed between the subgroup and total group. In the figures,
2.5 and -2.5 indicate the DTM can be positive and negative. The chance level of performance (i.e., guessing at random
[27 for the listening section, 25 for the reading section]) is indicated in the plots by a vertical line. The two fluctuating lines
depict the scale score differences computed from the total group to the subgroups of the full-time students and full-time
employees, respectively, along the scale of raw scores. The figures visualize comparisons by displaying the differences of
the scale test scores derived from each subgroup and from the total group. Large differences may indicate that scale scores
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Form A5 Reading Unrounded Conversion Line Comparison
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Figure 4 Conversion Comparisons for the Total and Subgroups in the Reading Section in Form A5

are not that comparable across the subgroups with respect to the total group. All plots show minor discrepancies between
conversions derived from the subgroups in comparison with that from the total group. The degree of discrepancies varies
among sections and forms and no specific patterns exist for the comparison differences of conversions.

The results show that conversion differences between the subgroups and total group are within the DTM for all forms
on most raw points above the chance level. The listening section of Form A5 produced differences above the DTM on the
raw score range from 25 to 36 for the subgroup of full-time students. The reading section of Form A5 produced differences
above the DTM on the raw score range from 40 to 64 for the subgroup of full-time employees. Although these dif £rences
are beyond the DTM, their discrepancies are not large.

In summary, the score-level analyses do not indicate that the conversions derived from one subgroup are system-
atically higher or lower than the conversions from the other subgroup. Similarly, differences between the total group
conversion and the subgroups’ conversions showed negligible differences across most of the raw score range for both
listening and reading. Conversion comparison indicates that the current equating practice for TOEIC L&R tests is
solid in deriving conversions from the total group. Although the separate conversions from the subgroups of the
full-time student and full-time employees may capture the unique characteristics of the subgroups to some extent,
the differences due to the equating based on subgroups have no significant impacts from the perspective of score
reporting.

Part 3: Content Review

T le DIF analysis performed on the TOEIC L&R test form used for the content review f hgged two items for Clevel DIF (one
listening item, one reading item). A DIF panel reviewed the two flagged items and concluded that the items do not contain
content that would provide an obvious unfair advantage for full-time students or full-time employees. Consequently, all
test content and items were retained for the first phase of the content review.

ETS content reviewers identified exemplar items with workplace-oriented content (settings, vocabulary) across all parts
of the TOEIC L&R test. For the Listening test section, this included three Photograph questions, one Question-Response
question, one Conversation set (with one question), and two Talk sets (containing six questions in total). For the Reading
test section, this included three Incomplete Sentence items, two Text Completion sets (containing eight questions in total),
and two Single Passage sets (containing four questions in total). The settings of the reviewed Listening and Reading test
questions and sets included general office (e.g., meetings, calls, videoconferencing, orientations), nonoffice workplaces
(e.g., warehouse, industrial settings), and public spaces (e.g., museum, government office, customer-oriented webpages).

There was general agreement across both content review panels that all test questions could be answered correctly
without any specialized background knowledge. In addition, both panels concluded that full-time employees should not
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have an unfair advantage over full-time students based on the employees’ (presumably) greater familiarity with workplace
settings.

To illustrate how workplace-oriented content is incorporated into test items, we have reproduced three Listening test
section and three Reading test section items (or sets) from the review, with commentary from the panels. The format of
these items has been slightly altered for publication purposes, omitting directions and instructions (for a sample TOEIC
L&R test, please see ETS, 2019).

Listening Test Section

Photograph Item Example. In Photograph items, test takers hear four statements about a picture, which are not
printed. Test takers must select one statement that best describes the picture by marking one option (A through D) on
an answer sheet (paper-based) or by selecting one option on a computer screen (computer-based). Photograph items are
designed to contribute evidence of test taker’s ability to (a) understand the gist or central idea or (b) understand obvious
details.

Test takers see:

Test takers hear:
(Woman, British voice):

(A) One of the women is throwing away some f les.
(B) One of the women is holding a piece of paper.
(C) Theman is taking off his glasses.

(D) T e man is typing on a laptop.

This listening comprehension item is designed to measure a test taker’s ability to understand obvious details. The
content reviewers noted that this is an example of an item situated in an office setting. The spoken language in the
response options provide possible explanations of what the people in the photo are doing, using language that is common
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(non-technical) and applicable across many settings (e.g., “files,” “paper,” “laptop”). The item does not require work-
place experience to choose the correct answer (Option B, bolded) and should not advantage employed test takers over
students.

Question-Response Item Example. In Question-Response items, test takers hear a question or statement followed by
three potential responses spoken in English. The question and response involve two speakers. Neither the question (or
statement) nor responses are printed. Test takers must select the best response to the question (or statement) by marking
the appropriate option. These items are designed to provide evidence of the test taker’s ability to (a) understand gist,
purpose, and basic context in short spoken texts; (b) understand details in short spoken texts; or (c) understand implied
meaning in short spoken texts.

Test takers hear:

(Man, Australian voice): Aren’t we having a videoconference with Ms. Lobo at ten?
(Woman, American voice):

(A) TIhave one more than I need.
(B) It’'s not on my calendar.
(C) Those microphones over there.

This item is designed to measure a test taker’s ability to understand implied meaning in short spoken texts (i.e., prag-
matic knowledge). The content reviewers noted that the topical context of this item is meetings and schedules and is a
common context (along with calls, videoconferences with clients, and timelines) in the listening section. This type of
item is intended to be more challenging as it requires understanding the inference in the correct response (Option B,
bolded). In this case, the most appropriate response implies that the woman does not have any information about the
meeting; consequently, she is unable to respond clearly to the question. Japanese content reviewers speculated that L1
background could potentially have an influence on the difficulty of this item, as Japanese has different verbs for “having
something” (i.e., possession) versus “having a meeting” (i.e., existence or occurrence of an event). Regardless, both groups
of content reviewers noted that the tasks and concepts referenced in this item should not require any work experience to
understand.

Talk Item Example. In Talk question sets, test takers listen to talks given by a single speaker. After hearing each talk,
test takers answer three questions about what the speaker says. Each question is spoken aloud and printed in the test book
(paper-based) or shown on the computer screen (computer-based). Test takers select the best response option. These
questions evaluate the test taker’s ability to (a) infer gist (main idea, context), (b) understand details, or (c) understand a
speaker’s purpose or implied meaning in a phrase or sentence.

Test takers hear:

(Woman, British voice): Welcome to the new-employee orientation here at Parton Manufacturing. Before we begin,
let me point out that we have lockers in the break room. A locker is available for each factory worker, so feel free to
keep your jackets or lunches there. OK, first up, paperwork. You’ll find company safety policies inside your employee
packet. Please sign them, and turn them in at the end of the meeting. T lere’s a basket on the table in the back of the
room. Let me know if you have any questions.

(Narrator): Where does the talk most likely take place?

(A) Atamanufacturing plant
(B) Ata medical facility
(C) At ahardware store
(D) Atan employment agency

ETS Research Report No. RR-24-06. © 2024 Educational Testing Service 13

35U801 7 SUOWILIOD BAIIID 8 |(edljdde au Aq pausenob are ssjole YO ‘88N JO SN 104 A%eiq18UIIUO /8|1 UO (SUORIPUOD-PUe-SLLBY/LI0D A8 | 1M AseIq 1 Bul |UO//SdNL) SUORIPUOD pue sWB 1 8y} 88S *[5202/T0/0E] uo AreiqiTauliuo A8|IM ‘08EZT ZS1B/200T OT/I0p/LL0d A8 |im Ateiq iuluo//Sdny woiy papeojumoq ‘T ‘¥20Z ‘9TS80EET



J. Schmidgall et al. Investigating Fairness Claims for a General-Purposes Assessment of English Proficiency

(Narrator): According to the speaker, what is available to the listeners?

(A) Identification badges
(B) Dining facilities

(C) Personal lockers

(D) Parking permits

(Narrator): What does the speaker mean when she says, (Woman, British voice: “There’s a basket on the table in the
back of the room?”)

(A) Someone forgot to take a basket home.
(B) Forms should be put in the basket.
(C) A room has not been cleaned yet.

(D) Some snacks are now available.

This talk is situated in the context of a new employee orientation, an office context that should also be easily familiar to
students who have likely experienced similar situations (e.g., on the first day of school). The vocabulary used in the talk
and in the questions is nontechnical (e.g., “lockers,” “break room,” “factory,” “lunches”). The questions are typical and
require understanding the gist or likely context for the talk (a manufacturing plant, Option A), a detail brought up in the
talk (availability of personal lockers, Option C), and the pragmatic implication of a phrase used by the woman during the
talk (Option B). Both groups of content reviewers noted that the general context and vocabulary should be accessible to
both students and full-time employees.

Reading Test Section

Incomplete Sentence Item Example. In Incomplete Sentence items, test takers are presented with a sentence that has
a missing word or phrase. Test takers must then select the word or phrase, from among four options, that best completes
the sentence. These questions test either grammar or vocabulary at the sentence level.

Test takers read:

In July, the Martine Electronics Company achieved its — - — — monthly sales f gures ever.
(A) high
(B) higher
(O highly

(D) highest

This question is testing a grammar point (adjectives). The content reviewers noted that the topical aspect of this ques-
tion is business-oriented and includes vocabulary that could potentially be less familiar to students (e.g., “sales figures”),
but knowledge of this vocabulary is not necessary to answer the item correctly. Quite simply, test takers do not need to
understand the business aspect of the item to answer it correctly.

Text Completion Item Example. In Text Completion sets, test takers read short texts in a variety of formats. Each
short text is missing four elements such as words, phrases, or key sentences. Test takers must correctly identify each miss-
ing element by selecting the appropriate word, phrase, or sentence from among four options. These items test grammar,
vocabulary, and the ability to connect information within a short text.
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Test takers read:

Key: 135=A;136=C; 137 =C; 138 = A.

Thisset includes a customer-focused text, situated in the context of customer-oriented communication for an account-
ing business. Content reviewers noted that references to “reception area,” “consultation rooms,” and “clients” are not
technical and should be familiar in any workplace context. The questions test vocabulary and grammar points using non-
technical language. Thus, although the item is situated in a business services context, content reviewers concluded that the
text should be broadly accessible to different groups of test takers and neither the text nor the questions should require
(or provide an advantage to those with) business knowledge.

Single Passage Item Example. Single Passage sets appear in the Reading Comprehension Passages part of the Reading
test section and require test takers to read everyday and workplace-oriented texts. The items accompanying each text may
require the test taker to identify the main idea, identify stated details, infer implied meanings (e.g., the context, the writer’s

purpose), or connect information within or across texts.
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Test takers read:

Key: 149 = C; 150 = B.

This reading text is situated in the context of an employment website, a workplace-oriented context that should be
broadly familiar to adults and young adults. The content reviewers noted that the text contains language that is nontech-
nical and should be familiar to anyone looking for employees or employment. The genre of the job advertisement should
be accessible to both students and full-time employees, and references to “hire,” “submit your resume,” and “nonprofit
organization” are broadly applicable across workplace contexts.

Discussion

The construct definitions of more general-purposes language assessments often result in test designs where background
or topical knowledge is treated as construct-irrelevant variance. In this study, we focused on how construct definition and
its operationalization in the TOEIC L&R test led to specific claims about the impartiality of score interpretations based
on background knowledge of the TLU domain: the international workplace. We conducted analyses at the item and total
score level to investigate whether those with more knowledge of and experience with the workplace (full-time employees)
had an unfair advantage over those with less experience in the workplace (full-time students). The results of the item-level
DIF analysis indicated that very few items (1%) were flagged for statistical DIF, and none of the items flagged were judged
to clearly exhibit DIF by a bias review panel.

The findings of the score-level analysis provide additional statistical support for the conclusions drawn from the DIF
analysis for occupational status. Even though a very small proportion of items were flagged for DIF, the TOEIC L&R tests
functioned consistently overall across the subgroups of full-time students and full-time employees within the framework
of testing English proficiency in daily life and general workplace contexts. The equating practice further safeguards the
psychometric practice in terms of test fairness for subgroups with different membership and characteristics. In future
studies, additional equating analyses under the SEA framework could be conducted using more test forms.

Theexample test questions illustrate how workplace contexts and topical content are typically represented in the TOEIC
L&R test without requiring (or providing an advantage for) specialized workplace knowledge or experience. The work-
place contexts and topics included in the test are designed to be broadly accessible and familiar to test takers of varying
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backgrounds, and when a more idiosyncratic context or topic is included, a test taker’s linguistic knowledge is expected
to play a much more important role in the measurement process. This observation is consistent with previous research on
the role of background knowledge in more general-purposes language testing (e.g., Hill & Liu, 2012).

Thus, the results of this study contribute empirical support for claims about the impartiality of TOEIC L&R test scores
with respect to test takers’ background knowledge (i.e., students vs. employees). These results complement prior empirical
research that has provided evidence of the impartiality of TOEIC L&R test scores with respect to gender.

In some sense, it may be surprising that a language test that is contextualized in a TLU domain—regardless of how
broadly-defined it is— does not measure proficiency in a manner that benefits domain insiders (employees) over domain
outsiders (students). Although this study did not find any evidence for a performance advantage for employees, it is
possible that the subgroups in this study experience the test in slightly different ways (e.g., with more or less comfort and
confidence). Although most studies of the effect of background knowledge on L2 reading and listening test performance
focus on performance, those that have focused on the test taker experience have found some evidence that those with
more background knowledge report more comfort and confidence (e.g., Lee, 2011).

One limitation of this study was how background knowledge was conceptualized. In our study, background knowledge
was conceptualized as general knowledge of a more generalized workplace TLU domain, including knowledge of and
familiarity with associated communicative tasks, contexts, and topics. This corresponds to a definition of background
knowledge as more domain-general knowledge (or the totality of what an individual knows), and can be differentiated
from more domain-specific knowledge such as knowledge of a particular topic (Banerjee, 2019). Our study focused on
the broadest connotation of background knowledge, the type of domain-general knowledge that may be acquired through
experience by domain-insiders (in our study, full-time employees). Although prior research has shown that domain-
general knowledge can predict domain-general reading comprehension (Cai & Kunnan, 2018), perhaps a more general-
purposes domain can be defined so broadly that this advantage disappears.

When considering the issue of whether more background knowledge provides an advantage on a carefully designed
general-purposes L2 reading or listening assessment, what one means by “advantage” may matter. In this study, we focused
on whether students or employees had a performance advantage on individual items and in overall test scores. One of the
content review panels noted that for some test questions, workplace-oriented content may lead to students having to take
longer to comprehend a text (or answer a question correctly) due to less familiarity with workplace contexts or vocabu-
lary. This study is unable to address that possibility: a potential difference in the overall test taking experience, wherein
familiarity impacts comfort or anxiety but does not necessarily translate into a performance advantage or disadvantage.
Rather, this study allows us to draw general conclusions about the overall impact workplace experience (and relevant
background knowledge) may have on performance. Future research in this area would be wise to include a focus on test
taker experiences and perceptions, not simply test taker performance.

Note

1 MH D-DIF absolute value is significantly greater than 1 and its absolute value is at least 1.5
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Appendix

Tables A1 and A2 present the scale score means, standard deviations, and the DIF flag results for both the listening and
reading sections in the nine forms analyzed for the DIF analysis by age.

Table A1 Age DIF Flag Results for Listening in Forms Al to A5, and B1 to B4 (Number of Flags)

Focal group Reference group

(under 22) (at least 22) DIF flag results (listening)
Form M SD M SD A+ A- B+ B— C+ C—-
Al 311 78 339 83 47 46 2 4 1
A2 301 79 340 83 48 50 1 1
A3 307 77 337 82 49 45 3 2 1
A4 302 80 337 83 50 47 1 2
A5 304 79 335 84 50 47 1 2
B1 311 77 344 83 46 50 2 2
B2 310 80 346 83 46 51 2 1
B3 302 79 340 84 53 46 1
B4 305 78 343 84 50 50

Note. DIF fhgs with (+) favor the focal group (full-time students) and DIF flags with (—) favor the reference group (full-time employees).
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Table A2 Age DIF Flag Results for Reading in Forms Al to A5, and B1 to B4 (Number of Flags)

Focal group Reference group

(under 22) (at least 22) DIF Flag Results (reading)
Form M SD M SD A+ A— B+ B— C+ C-
Al 254 87 285 91 50 42 2 5 1
A2 248 87 286 90 54 43 1 1 1
A3 253 85 287 91 50 44 3 2 1
A4 248 89 288 93 47 52 1
A5 246 85 282 91 52 47 1
Bl 254 88 294 95 51 43 4
B2 252 92 293 97 55 41 1 3
B3 244 87 288 95 51 49
B4 251 91 295 96 48 52

Note. DIF fhgs with (+) favor the focal group (full-time students) and DIF flags with (=) favor the reference group (full-time employees).
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