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Conclusions 

In this study, novel statistical approaches helped identify item content characteristics, 
psychometric properties, and item context variables associated with differential item functioning 
(DIF), which is a statistical indicator of potential item bias. For example, female students 
performed differentially well on ACT® English and reading items related to literary narrative texts 
and when reading test passages included female representation; male students performed 
differentially well when English and reading passages included scientific content. Black and 
Hispanic students performed differentially well on earlier items on the English and reading 
sections; White students performed differentially well on items near the ends of these sections. 
In addition, White and male students performed differentially well on math word problems, 
especially those with a real-world context, compared to the focal groups (Asian, Black, Hispanic, 
and female). On the ACT science section, units involving biology content were differentially easy 
for female students, whereas units involving physics content were differentially easy for male 
students. Also, key (i.e., correct response—A, B, C, or D) was sometimes identified as an 
important predictor of DIF. 

So What? 

DIF is an indicator of potential item bias, which is why items flagged for DIF are reviewed 
carefully by diverse panels of content experts. However, DIF can be caused by many other 
factors such as differences in opportunity to learn or high school course selection. DIF might 
also be related to differences in student characteristics or behaviors (e.g., motivation, guessing, 
or omitting), or it may be a statistical artifact caused by DIF methodology. This study helped 
generate hypotheses to test in future research about the items that contribute most to observed 
differences in average performance between examinee groups. 

Now What? 

If DIF is found to be associated with construct-irrelevant factors, item and test development 
practices might be updated to minimize the risk of DIF. Moreover, results like these presented 
here might be used to preemptively “neutralize” DIF, for example with reading passages that 
include female representation (favors female) and cover science topics (favors male). Finally, 
DIF trends might be examined as guides for addressing systematic differences in achievement 
within content domains. For example, certain student groups may perform relatively well in 
some aspects of mathematics because they have better access to instruction in the associated 
skills. 
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This paper was presented during the virtual portion of the 2023 Annual Meeting of the National 
Council on Measurement, which occurred March 28–30. 

Executive Summary 
Differential item functioning (DIF) is statistical evidence that a group of examinees performed 
unusually well or poorly on a given item, and it is commonly interpreted as evidence of potential 
item bias. With an understanding of the types of items that tend to exhibit DIF, test developers 
can possibly adjust item-writing and test-construction procedures to minimize sources of 
construct-irrelevant difficulty for certain examinee groups. With a data set including thousands of 
items, this study used machine learning to identify important predictors of DIF on the English, 
math, reading, and science sections of the ACT® test. The available predictors reflected content 
(subject of a passage; representation of ethnicities, genders, or regions), alignment to content 
standards, psychometric properties (difficulty and discrimination), and item context (position and 
key). DIF statistics were calculated to examine differential performance between Asian and 
White students, Black and White students, Hispanic1 and White students, and male and female 
students. Across analyses, the predictors accounted for 0%–40% of the variance in Mantel-
Haenszel D-DIF statistics, with the most variance accounted for on the math and English 
sections. 

Several results from this study corroborated prior DIF research. For example, there was often a 
negative correlation between DIF and difficulty (item proportion correct). That is, easier items 
were differentially easy for White students, and more difficult items were differentially easy for 
Black and Hispanic students. Moreover, female students performed differentially well on English 
and reading items related to literary narrative texts and when reading section passages included 
female representation; male students performed differentially well when English and reading 
passages included scientific content. In addition, White and male students performed 
differentially well on math word problems, especially those with a real-world context, compared 
to the focal groups (Asian, Black, Hispanic, and female). This study also generated several new 
results. On the ACT science section, units involving biology content were differentially easy for 
female students, whereas units involving physics content were differentially easy for male 
students. Analyses indicated that Black and Hispanic students performed differentially well on 
earlier items on the English and reading sections; White students performed differentially well 
on items near the ends of those sections. Also, key (i.e., correct response—A, B, C, or D) was 
sometimes identified as an important predictor of DIF. 

1 When students register for the ACT, they have the option of providing information about their 
racial/ethnic background. Students indicate yes, no, or prefer not to respond to the prompt “Indicate if you 
are of Hispanic or Latino background.” The second prompt states, “Indicate your race. Mark all that apply. 
(Leave blank if none of these apply to you.)” The options are American Indian/Alaska Native, Asian, 
Black/African American, Native Hawaiian/other Pacific Islander, White, and prefer not to respond. In this 
report, we refer to some of these groups as Asian, Black, Hispanic, and White. 
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This study provided a systematic approach to studying associations between item 
characteristics and DIF. This information will be used to guide further investigation of construct-
irrelevant predictors of DIF such as key. Moreover, these results might inform ways to 
“neutralize” DIF, such as creating items with “conflicting” features. For example, a reading 
passage might have science content (favors males) but include female representation (favors 
females). Note that DIF is an indicator of potential item bias, which is why items flagged for DIF 
are reviewed carefully, but DIF can be caused by many other factors—such as differences in 
opportunity to learn or high school course selection and differences in other student 
characteristics or behaviors (e.g., motivation, guessing, or omitting)—or DIF may be a statistical 
artifact caused by DIF methodology or measurement models. Further study is planned to 
investigate the extent to which DIF manifests these factors. For example, if DIF is found to be 
associated with course-selection patterns, DIF analysis results might serve as a guide to 
ensuring that all students have equal opportunity to acquire academic knowledge and skills 
important for college and career readiness. 

Background 
Though legacy test-development practices in large-scale testing programs are intended to 
minimize potential item bias, they may actually cause item bias (Randall, 2021). This possibility 
highlights the need to give more careful consideration to DIF analyses, which are intended to 
identify potentially biased items. Often, diverse panels of subject matter experts review items 
flagged for DIF, but these experts hardly ever identify any explanation for the DIF, possibly 
because item-development and -review processes lead to decontextualized and allegedly 
culture-free items that eschew item contexts that may be more familiar, engaging, or upsetting 
to different student groups. This challenge is exacerbated by the many possible causes of DIF. 
Although DIF statistics are intended as indicators of potential item bias, they can also reflect 
differential opportunity to learn or course-selection patterns, differences in other student 
characteristics or behaviors (e.g., motivation, guessing, or omitting), Type-I errors, and 
statistical artifacts caused by DIF detection methods and measurement models. 

Content developers care deeply about test fairness, and they do not want their items to exhibit 
DIF. At the same time, they do not want to discard good items because of DIF that is unrelated 
to issues of fairness tied directly to item writing. Subject matter experts may attempt to identify 
types of items that tend to exhibit DIF, but this is difficult when only a small number of items 
exhibit statistically significant DIF. As an example, consider an ACT reading passage with 10 
associated items. None of those items exhibit statistically significant DIF, yet each item, to a 
small degree, is differentially easy for White students compared to Black students. Thus, there 
may be something about that passage related to DIF, and that type of information would be 
missed when examining only items with statistically significant DIF. Moreover, the small but 
systematic DIF on those 10 items would have some aggregate relationship to test scores. The 
goal of this study was to identify content, psychometric, and item-context variables associated 
with DIF on the English, math, reading, and science sections of the ACT test. With this 
knowledge, stakeholders can better understand which item types contribute most to observed 
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differences in average scores between gender and racial/ethnic groups. Moreover, if construct-
irrelevant factors are found to be associated with DIF, perhaps test developers can manipulate 
those factors to reduce DIF, thereby reducing construct-irrelevant contributions to achievement 
differences. 

Prior Research 
There is a limited body of prior research on item properties associated with DIF, and many of 
those studies focused narrowly on analogy items. For example, numerous studies identified 
factors associated with DIF on SAT and GRE analogy items (Freedle et al., 1987; Freedle & 
Kostin, 1988, 1990, 1991, 1997). Among others, the factors included item difficulty, 
concreteness, science content, social/personality content, and word frequency. Freedle and his 
colleagues repeatedly observed a correlation between item difficulty and DIF in Black-White DIF 
analyses. Specifically, Black examinees performed differentially well on difficult items, and 
White examinees performed differentially well on easier items. To explain that correlation, the 
authors proposed a “cultural familiarity” hypothesis. That is, Black and White examinees had 
different interpretations of “easy” or “more familiar” words used in “everyday conversation,” 
which led to White examinees performing differentially better on easy items and Black 
examinees performing differentially better on difficult items.  

The DIF-difficulty correlation has been observed on many types of verbal items, and the 
correlation tends to be lower for items that provide more context (sentence completion and 
reading comprehension vs. analogy and antonym items; Freedle & Kostin, 1988, 1990). The 
correlation was also observed on math sections, but it was not as strong (Kulick & Hu, 1989). 
Some researchers have presented evidence that the DIF-difficulty correlation is related to 
differential omitting (Kulick & Hu, 1989; Schmitt & Bleistein, 1987). Other researchers 
demonstrated that the DIF-difficulty correlation persists when matching on item response theory 
(IRT) ability estimates (rather than raw scores) and when accounting for differences in random 
guessing behavior (Santelices & Wilson, 2012). More recently, however, Bolt and Liao (2021) 
demonstrated that the DIF-difficulty correlation is possibly an artifact of negatively asymmetric 
item characteristic curves, which are expected when disjunctively interacting latent processes 
underlie item performance. For example, if intended problem-solving processes and proficiency-
related guessing both underlie item performance, a correlation between DIF and difficulty would 
be expected. Correlations between DIF and item discrimination indices have also been 
observed (Burton & Burton, 1993), though D. M. Bolt (personal communication, April 22, 2022) 
explained and demonstrated how that correlation could arise from inadequate sum score 
matching. This issue might be addressed by matching groups in a DIF analysis using IRT ability 
estimates rather than raw scores. 

In other DIF research, Black-White DIF analyses indicated that “verbal” math items favored 
White examinees and purely numeric math problems favored Black examinees, and the DIF 
was not an artifact of mean differences between the groups (Rogers & Kulick, 1987; Shepard et 
al., 1984). Likewise, Asian-White DIF analyses indicated that “verbally-loaded” math items 
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favored White examinees and “pure” math items favored Asian examinees (Kulick & Dorans, 
1983), but those effects were smaller when analyzing only data from examinees whose best 
language was English (Bleistein & Wright, 1987). Carlton and Harris (1992) conducted a 
thorough study of factors potentially associated with DIF on SAT items. Example findings 
included sentence-correction items favoring females; emotive, science, and practical-affairs 
content favoring males; human-relations content favoring female, Black, and Hispanic 
examinees; reference to minorities favoring Asian, Black, and Hispanic examinees; and science 
reading passages favoring males. The current study builds on prior research with more recent 
data, larger samples of items, new content areas (science), and new methods for identifying 
important predictors of DIF (regression trees). 

Method 
Measure 
The ACT is an educational achievement test designed to measure student mastery of 
knowledge and skills taught in high school that are recognized as important aspects of college 
and career readiness. The test is most often used for college admissions and by states to meet 
federal accountability testing requirements. The test includes four multiple-choice sections 
(English, math, reading, and science) and an optional writing section. Details about each test 
section can be found in the ACT Technical Manual (ACT, 2022). 

Data 
For this study, data were analyzed from 46 ACT forms administered during equating studies 
between October 2020 and February 2022. This included 3,450 English items, 2,760 math 
items, 1,840 reading items, and 1,840 science items. Mantel-Haenszel DIF analyses (Holland & 
Thayer, 1986) were conducted with a minimum sample size per group of 150, and a single 
purification step was included because the matching variable (raw score) can be contaminated 
by items with DIF. In the purification process, items with significant DIF were removed from the 
matching variable, and then the DIF analysis was run again with the revised matching variable 
to produce the final DIF statistics. The following DIF analyses were conducted: Asian-White, 
Black-White, Hispanic-White, and female-male (each based on self-reported race/ethnicity and 
gender). 

Sample 
The sample included 113,799 students, averaging out to approximately 2,400 students taking 
each test item. The data analyzed for this study came from equating studies, and when ACT 
forms are equated, the sample is intentionally selected to be representative of ACT examinees 
nationwide. Based on self-reported demographics, the sample was 6% Asian, 12% 
Black/African American, 17% Hispanic/Latino, 57% White, 4% two or more races, 4% prefer not 
to respond, and less than 1% of other racial/ethnic groups (see Footnote 1). In terms of gender, 
the sample was 42% male, 57% female, less than 1% other, and less than 1% prefer not to 
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respond. The average ACT Composite score (mean of English, math, reading, and science) 
was 21.0 on the 1–36 scale. For comparison, the national average was 20.3 in 2021. 

Analysis 
Statistical analyses identified important predictors of the Mantel-Haenszel (MH) D-DIF statistic 
using regression trees (Breiman, 2001). Specifically, random forests of 1,000 conditional trees 
were fit to the data sets. This approach has numerous advantages over multiple regression 
methods of variable selection: (a) having many predictors (even redundant ones) is not a 
challenge, (b) there are no assumptions about normality or linearity, (c) it identifies the best 
predictors (and interactions among them) automatically, (d) it produces importance statistics for 
predictor variables, and (e) cross-validation is built in. The available predictors reflected content 
(subject of a passage; representation of ethnicities, genders, or regions), alignment to content 
standards, psychometric properties (p-value and point-biserial correlation), and item context 
(position and key). A complete list and description of predictors are provided in Appendix A. The 
regression tree analyses identified the most important predictors and estimated the proportion of 
MH D-DIF variance accounted for by the predictors (R2). 

Descriptive analyses were then conducted on important predictors. This involved calculating the 
mean MH D-DIF value for groups of items to evaluate the extent to which those items were 
differentially easy or difficult. Note that results were not considered when a certain item type had 
too few items to support generalization (fewer than 5 items or 1 passage for passage-level 
predictors of DIF). Recall that DIF-difficulty and DIF-discrimination correlations may be statistical 
artifacts unrelated to possible item bias. Accordingly, since some predictors were confounded 
with item difficulty and/or discrimination (e.g., items in a certain reporting category were more 
difficult on average), mean MH D-DIF residuals after controlling for difficulty and discrimination 
were also calculated. The regression analyses included second-degree polynomials to allow for 
nonlinear associations. When DIF was correlated with difficulty and/or discrimination, controlling 
for difficulty and discrimination tended to shift the DIF statistics, though patterns in results were 
generally the same before and after controlling; departures from this pattern are noted. Content 
experts reviewed results to help describe the types of items that tended to exhibit DIF. A 
summary of their comments follows the statistical results. 

Results 
DIF Descriptive Statistics 
Table 1 provides descriptive statistics for the MH D-DIF distributions. Throughout this report, 
negative DIF indicates differential difficulty for the focal group (Asian, Black, Hispanic, or 
female), and positive DIF indicates differential difficulty for the reference group (White or male). 
For example, negative DIF in the Black-White DIF analysis occurred when items were relatively 
difficult for Black students compared to White students after matching students in the two 
groups on overall achievement level. When a type of item is said to have “favored” a certain 
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group, that is another way of saying those items were differentially easier for that group (and 
differentially difficult for the comparison group). 

In the Asian-White DIF analyses, there was an overall tendency for items to be differentially 
more difficult for White students, which was indicated by the positive mean MH D-DIF statistics. 
However, the opposite was true in the Black-White and Hispanic-White DIF analyses. That is, 
there was a tendency for items to be differentially more difficult for Black and Hispanic students 
compared to White students—slightly more so on the math and science sections compared to 
the English and reading sections. Across all English and reading items, there was no systematic 
pattern of items being differentially easy or difficult when comparing male and female students. 
However, the mean MH D-DIF statistics for math and science items were both negative, 
indicating a tendency to be differentially more difficult for female students. Note that these mean 
differences are quite small on the scale of MH D-DIF statistics, where items with MH D-DIF 
between −1.0 and 1.0 would be considered as exhibiting “negligible or nonsignificant DIF” 
(Zwick, 2012, p. 2). Analyses reported in subsequent sections indicate whether there were 
systematic differences between types of items within test sections. 

Table 1. Means and Standard Deviations (SD) of MH D-DIF Distributions 

Section Asian-White 
Mean SD 

Black-White 
Mean SD 

Hispanic-White 
Mean SD 

Female-Male 
Mean SD 

English 0.09 0.75 −0.11 0.67 −0.05 0.52 −0.01 0.49 
Math 0.07 0.73 −0.15 0.66 −0.07 0.50 −0.04 0.54 
Reading 0.05 0.59 −0.09 0.58 −0.04 0.46 0.00 0.46 
Science 0.05 0.58 −0.12 0.60 −0.05 0.46 −0.03 0.46 

DIF-Difficulty Correlations 
As in many prior studies, there was often a significant correlation between MH D-DIF and item 
difficulty (i.e., proportion correct or “p-value”). In Table 2, a negative correlation indicates that 
more difficult items (with lower p-values) tended to have more positive MH D-DIF (i.e., favor the 
focal group), and easier items (with higher p-values) tended to have more negative MH D-DIF 
(i.e., favor the reference group). In the Asian-White analysis, easier English items tended to 
favor White students, and harder English items tended to favor non-White students. The 
strongest DIF-difficulty correlations were observed in the Black-White analysis: −.327 (p < .001) 
for math and −.345 (p < .001) for science. Across test sections, there was a consistent 
tendency for harder items to favor Black students and easier items to favor White students. The 
same was true in the Hispanic-White analyses, though the correlation for reading was not 
statistically significant. In the female-male analyses, easier items tended to favor female 
students, and more difficult items tended to favor male students, particularly on the reading and 
science sections. In several cases described in subsequent sections, the relationship between 
item difficulty and MH D-DIF was U-shaped (i.e., easier items were generally more likely to 
exhibit DIF). 
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Table 2. Correlations Between p-values and MH D-DIF 

Section Asian-White Black-White Hispanic-White Female-Male 
English −.102*** −.157*** −.074*** .043* 
Math −.023 −.327*** −.160*** .050** 
Reading .004 −.058* −.022 .196*** 
Science .029 −.345*** −.216*** .158*** 

*p < .05. **p < .01. ***p < .001.

R2 and Variable Importance 
Table 3 shows R2 values based on the random forest analyses. These values reflect cross-
validation because they are based on a random set of items withheld when fitting each of the 
1,000 conditional trees. The English R2 values ranged from .12 (Hispanic-White) to .22 (Black-
White). The math R2 values were the highest on average, with a range of .22 (Hispanic-White) 
to .40 (female-male). For reading items, the available predictors accounted for little variance in 
Hispanic-White DIF (.08) and practically none of the Asian-White DIF (.01). However, the 
predictors accounted for notable proportions of the Black-White (.16) and female-male (.22) DIF. 
The available predictors accounted for some science item DIF in the Black-White (.22), 
Hispanic-White (.12), and female-male (.15) analyses, but none in the Asian-White analysis. 

Even when R2 was relatively low (e.g., around .10), there were predictors (or certain values of 
predictors; e.g., alignment to certain content standards or reporting categories) that were 
associated with DIF. Tables 4–7 provide the importance statistics for the predictors of MH D-
DIF. Note that importance statistics are scaled to a maximum of 100 regardless of R2. For 
example, strand/topic/standard (i.e., Common Core State Standard alignment) was among the 
most important predictors in each of the four math analyses (Table 5). Note that, when R2 is 
very low (Table 3), there are no important predictors, so the importance statistics should not be 
interpreted. The most important predictors in each analysis will be considered in the following 
sections. 
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Table 3. Conditional Random Forest R2 Values 

Section DIF analysis R2
 

English Asian-White .14 
Black-White .22 
Hispanic-White .12 
Female-Male .17 

Math Asian-White .24 
Black-White .34 
Hispanic-White .22 
Female-Male .40 

Reading Asian-White .01 
Black-White .16 
Hispanic-White .08 
Female-Male .22 

Science Asian-White .00 
Black-White .22 
Hispanic-White .12 
Female-Male .15 

Table 4. Variable Importance for Predicting DIF on the English Section 

Predictor Asian-
White 

Black-
White 

Hispanic-
White 

Female-
Male 

Difficulty (p-value) 11 86 39 16 
Discrimination (point-biserial 

correlation) 
4 45 24 4 

Position 1 40 48 3 
Key 19 28 23 61 
Reporting category 28 37 25 48 
Depth of knowledge 15 14 17 30 
Content standard 100 100 100 100 
Passage name — 47 59 24 
Passage position — 31 25 — 
Passage type — 3 — 3 
Passage subtype — 11 5 2 
Gender representation — 1 — 1 
Ethnicity representation — 4 2 1 
Region representation — 3 3 — 
Urbanicity representation — 2 — — 
Item character count 16 14 9 10 
Passage character count — — 1 — 
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Table 5. Variable Importance for Predicting DIF on the Math Section 

Predictor Asian-
White 

Black-
White 

Hispanic-
White 

Female-
Male 

Difficulty (p-value) 11 100 61 11 
Discrimination (point-biserial 

correlation) 
14 61 37 11 

Position 11 64 44 15 
Key 7 36 41 8 
Reporting category 59 41 71 56 
Depth of knowledge 11 5 8 17 
Strand/topic/standard 82 78 100 100 
Advanced standard 10 9 5 4 
Real-world context 51 75 57 66 
Modeling 10 5 11 17 
Item character count 100 35 75 51 

Table 6. Variable Importance for Predicting DIF on the Reading Section 

Predictor Asian-
White 

Black-
White 

Hispanic-
White 

Female-
Male 

Difficulty (p-value) — 43 29 28 
Discrimination (point-biserial 

correlation) 
— 100 100 1 

Position — 48 59 4 
Key — 22 28 3 
Reporting category — 21 14 8 
Understanding complex texts — 4 7 3 
Depth of knowledge — 5 2 3 
Content standard — 32 34 31 
Passage name — 70 78 62 
Passage position — 49 64 6 
Passage type — 3 5 100 
Passage subtype — 14 — 70 
Gender representation — 2 — 37 
Ethnicity representation — 6 6 11 
Region representation — 3 1 11 
Urbanicity representation — 3 — 17 
Item character count — 19 35 5 
Passage character count — 2 7 3 
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Table 7. Variable Importance for Predicting DIF on the Science Section 

Predictor Asian-
White 

Black-
White 

Hispanic-
White 

Female-
Male 

Difficulty (p-value) — 100 83 47 
Discrimination (point-biserial 

correlation) 
— 90 100 5 

Position — 7 7 3 
Key — 10 12 3 
Reporting category — 3 — 22 
Depth of knowledge — 2 2 3 
Skill standard — 15 21 100 
Passage skill standard — 2 4 35 
Passage name — 40 60 87 
Passage position — 7 6 2 
Passage content — 1 1 26 
Format — 2 — 5 
Background knowledge — 2 9 3 
Background knowledge type — 3 8 16 
Item character count — 6 7 37 
Passage character count — — — 12 

English DIF Trends 
Asian-White DIF Analysis 
Note that the ACT English section measures students’ writing and revising skills with multiple-
choice items. The available English predictors accounted for 14% of the variance in MH D-DIF 
in the Asian-White DIF analysis. Content standard alignment was the most important predictor 
of MH D-DIF. The standards with items that favored White and Asian students the most on 
average are shown in Table 8. Using idiomatic language (e.g., selecting the appropriate 
preposition such as on, in, at, to, along, near, etc.) favored White students the most. Items 
dealing with possessive pronouns favored Asian students the most. Generally, items dealing 
with punctuation conventions and sentence structure and formation tended to favor Asian 
students; items dealing with topic development in terms of purpose and focus tended to favor 
White students. 
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Table 8. English Content Standards That Favored White and Asian Students 

Favored White 
Using idiomatic language (most) 

Ensuring pronoun-antecedent agreement 
Making decisions about paragraph division 

based on a specified criterion 
Identifying purpose of specified word, phrase, 

or sentence 
Ensuring precision of language 
Determining whether a text has met a 

specified primary purpose 
— 
— 

— 
— 

Favored Asian 
Correcting run-on sentences, including 

comma splices 
Ordering sentences in a logical sequence 
Correcting rhetorically ineffective sentence 

fragments 
Correcting squinting and dangling modifiers 

Eliminating unnecessary punctuation 
Forming possessive nouns 

Ensuring concision of language 
Using within-sentence punctuation to indicate 

sharp breaks 
Using appropriate pronoun case 
Forming possessive pronouns (most) 

Black-White DIF Analysis 
The available English predictors accounted for 22% of the variance in MH D-DIF in the Black-
White DIF analysis. Again, content standard alignment was the most important predictor of MH 
D-DIF. The item classifications that were the most differentially difficult for White and Black
students are shown in Table 9. Eliminating unnecessary punctuation items tended to favor Black
students the most. As in the Asian-White DIF analysis, using idiomatic expressions favored
White students the most. Overall, items dealing with topic development favored White students.
Organization, unity, and cohesion items and style items also favored White students, but those
relationships were significantly weakened after controlling for difficulty and discrimination. As for
reporting categories, the production of writing category favored White students on average, but
that relationship was also weakened after controlling for difficulty and discrimination.
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Table 9. English Content Standards That Favored White and Black Students 

Favored White 
Using idiomatic language (most) 

Ensuring precision of language 
Determining the most logical placement for a 

sentence in paragraph or text 
Correcting vague or ambiguous pronouns 

Correcting misplaced modifiers 
Determining whether a text has met a 

specified primary purpose 
Using a word, phrase, or sentence to 

accomplish a specified purpose 
Identifying purpose of specified word, phrase, 

or sentence 
Maintaining consistency in style and tone 
Using an effective introductory, concluding, or 

transition sentence 
Determining relevance of material in terms of 

focus 
Distinguishing between and among frequently 

confused words 

Favored Black 
Correcting rhetorically ineffective sentence 

fragments 
Ensuring concision of language 
Correcting squinting and dangling modifiers 

Determining effects of stylistic choices/using 
style for effect 

Eliminating unnecessary punctuation (most) 
— 

— 

— 

— 
— 

— 

— 

Passage name was also an important predictor of MH D-DIF. That is, the items associated with 
certain passages were differentially difficult on average for Black or White students. This finding 
could be related to factors such as topic, genre, and skills measured by the items. Note that the 
racial/ethnic representation variable was not an important predictor of DIF, nor were the other 
representation variables (gender, region, and urban vs. rural). Overall, passage subtype was not 
an important predictor of DIF, but passage subtype gave some indication of the types of 
passages favoring Black and White students. Passages about language favored Black students; 
passages about chemistry, friends, sociology, and literary criticism favored White students. Key 
was weakly associated with MH D-DIF. Items with a key of B tended to favor White students. 
The English language arts (ELA) content developers noted that response option B is often the 
longest option because the response options are typically ordered from longest to shortest 
starting at B (option A most often is NO CHANGE). 

As reported in Table 2, MH D-DIF correlated −.157 with difficulty in the Black-White analysis. 
MH D-DIF also correlated −.188 (p < .001) with item discrimination (point-biserial correlation) 
and −.182 with item position (p < .001). Note that ACT test sections are constructed to progress 
from easier to more difficult. For a passage-based section such as English, average item 
difficulty for passages is used to order the passages. Yet the easier items and items later in the 
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section tended to favor White students. More difficult and earlier items tended to favor Black 
students. 

Hispanic-White DIF Analysis 
In the Hispanic-White DIF analysis, the available English predictors accounted for only 12% of 
the variance in MH D-DIF, so few predictors are described here. Content standard alignment 
was the most important predictor of MH D-DIF. The standards that favored White and Hispanic 
students the most are shown in Table 10. Again, using idiomatic language favored White 
students the most on average. Forming possessive pronouns favored Hispanic students. 
Overall, topic development in terms of purpose and focus items weakly favored White students. 
No group of standards systematically favored Hispanic students. Passage name was also an 
important predictor of DIF, indicating that some passages had items that were differentially 
difficult for White or Hispanic students on average. Looking closer at passage subtype as an 
indicator of passage topic, botany and astronomy passages tended to favor White students 
more than other subtypes. 

Table 10. English Content Standards That Favored White and Hispanic Students 

Favored White 
Using idiomatic language (most) 

Correcting vague or ambiguous pronouns 
Ensuring precision of language 
Maintaining consistency in style and tone 
Determining the most logical placement for a 

sentence in paragraph or text 
Using a word, phrase, or sentence to 

accomplish a specified purpose 
Identifying purpose of specified word, phrase, 

or sentence 

Favored Hispanic 
Determining effects of stylistic choices/using 

style for effect 
Forming possessive pronouns (most) 

— 
— 
— 

— 

— 

Among the quantitative predictors of MH D-DIF, item position and item difficulty were the most 
important. Item position correlated −.190 (p < .001) with MH D-DIF. Thus, items earlier in the 
section tended to favor Hispanic students, and items later in the section tended to favor White 
students. The association between difficulty and DIF was systematic but U-shaped (i.e., easier 
items were more likely to exhibit DIF in general), which explains why difficulty was an important 
predictor, yet it had a low correlation with DIF (r = −.074, p < .001). 

Female-Male DIF Analysis 
The available English predictors accounted for 17% of the variance in MH D-DIF in the female-
male DIF analysis. Content standard alignment was the most important predictor of MH D-DIF. 
Table 11 shows the standards that favored female and male students the most on average. The 
standard that favored females the most dealt with using within-sentence punctuation to indicate 
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sharp breaks. The standard that favored males the most related to ensuring precision of 
language by selecting the most precise or logical word to complete a sentence. On average, 
there were weak tendencies for items about sentence structure and formation to favor female 
students and for items about expressing ideas clearly to favor male students.  

Table 11. English Content Standards That Favored Male and Female Students 

Favored male 
Ensuring precision of language (most) 

Using idiomatic language 

Using a word, phrase, or sentence to 
accomplish a specified purpose 

Distinguishing between and among frequently 
confused words 

Forming possessive nouns 

Favored female 
Correcting faulty subordination, coordination, 

and parallelism 
Using punctuation to separate items in a 

series 
Forming possessive pronouns 

Correcting rhetorically ineffective sentence 
fragments 

Using within-sentence punctuation to indicate 
sharp breaks (most) 

Key was also associated with female-male MH D-DIF. Items with a key of D (the last and often 
shortest response option) tended to favor female students; items with a key of A (most often NO 
CHANGE) tended to favor male students. Overall, passage name was not a strong predictor of 
female-male MH D-DIF, but there were numerous passages with items that favored males or 
females on average. A cursory reading of passage titles revealed that many of the passages 
that favored females the most had an artistic topic, and many of the passages that favored 
males the most had a scientific topic. An examination of passage subtypes indicated that dance 
and other personal narrative passages favored female students, while architecture passages 
favored male students. The passage gender representation variable was not an important 
predictor of female-male DIF on the English section, but the content experts recognized an 
association between gender representation coding and DIF at the passage level (see the 
following Content Expert Observations section). 

Content Expert Observations 
The ELA content development team focused their review on systematic DIF at the passage 
level (i.e., passages with items that tended to exhibit differential difficulty for a certain group). 
Note that ACT English passages are written by the ELA content development team, whereas 
ACT reading passages are used with permission of the authors. The ELA team observed that 
the English passages that exhibited the most DIF covered a range of topics, with the standard 
passage types (humanities, social science, and natural science) appearing in similar numbers. 
A few possible trends emerged, though the ELA team expressed the desire to get more data 
and closely examine the characteristics of passages that were not flagged for systematic DIF. 
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The team recognized that humanities passages with diverse representation, which were mainly 
arts-focused passages about diverse artists or topics, tended to favor focal groups (Black, 
Hispanic, and female). The team reported that the humanities passages that they write exhibit 
greater cultural diversity than the other passage types. Social science passages—especially 
those with a history subtype—tended to favor the reference groups (White and male). Nearly all 
natural science passages with systematic DIF favored the reference groups. 

Among passages flagged for systematic DIF, passages coded for gender representation often 
exhibited DIF in the direction of the represented gender. For example, of the 10 passages with 
systematic DIF and a male gender representation code, nine passages favored male students. 
Likewise, it was often true that passages with an ethnicity representation code tended to favor a 
non-White group. For example, of the 11 passages with systematic DIF and an ethnicity 
representation code in the Hispanic-White DIF analysis, nine passages favored Hispanic 
students. Four of those passages were coded as Mexican American/Chicano/Latino 
representation, and three of those passages favored Hispanic students. The ELA team also 
identified a few passages where the direction of the average DIF was unexpected. For example, 
items associated with a passage about a book club centered on Black women writers favored 
White students over Black students, and a passage about a Mexican American woman who 
collected plant specimens in the Amazon consistently favored the reference groups. Perhaps 
the passage types—social science and natural science, respectively—had a greater influence 
on student performance. 

Personal narrative passages tended to favor White students over non-White students and 
female students over male students. There were few personal narrative passages, so the ELA 
content team expressed a desire for more data. They also expressed a desire to see more data 
from passages with an international (non-U.S.-based) race/ethnicity code. There were only two 
such passages in the study’s data set. 

Math DIF Trends 
Asian-White DIF Analysis 
In the Asian-White analysis, item character count (including all text, spaces, and mathematical 
notation) was the most important predictor of MH D-DIF. Character count and MH D-DIF 
correlated −.365 (p < .001), indicating that items with fewer characters tended to favor Asian 
students, and items with more characters tended to favor White students. Other important 
predictors included Common Core State Standards (CCSS) strand, reporting category (the 
parent of strand), and the presence of a real-world context. Items from the reporting categories 
number and quantity, algebra, and functions tended to favor Asian students. Many of the 
content strands favoring White students were related to the reporting categories integrating 
essential skills2 and statistics and probability, which are more likely to include a real-world 

2 According to the ACT Technical Manual (2022), “This reporting category focuses on whether students 
can put together knowledge and skills to solve problems of moderate to high complexity. Topics include 
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context and have higher character counts. Those strands are listed in Table 12. Thus, the 
important MH D-DIF predictors told a consistent story of White students performing differentially 
well on longer word problems and Asian students performing differentially well on evaluating 
functions and on shorter items requiring symbolic manipulation. 

Table 12. Math Strands That Favored White and Asian Students 

Favored White 
Ratios and proportional relationships (most) 

Operations and algebraic thinking 
Making inferences and justifying conclusions 
The number system 
Congruence 

Number and operations in base 10 
Conditional probability and the rules of 

probability 
Circles 
Measurement and data 
Number and operations—fractions 
Quantities 
Using probability to make decisions 

Favored Asian 
Expressing geometric properties with 

equations 
Reasoning with equations and inequalities 
Trigonometric functions 
Seeing structure in expressions 
Solving real-world and mathematical 

problems involving area, volume and 
surface area of two- and three-dimensional 
objects composed of triangles, 
quadrilaterals, polygons, cubes, and right 
prisms 

Similarity, right triangles, and trigonometry 
Vector and matrix quantities 

Interpreting functions 
The real number system 
Building functions 
The complex number system 
Arithmetic with polynomials & rational 

expressions (most) 

Black-White DIF Analysis 
The available math predictors accounted for 34% of the variance in MH D-DIF in the Black-
White DIF analysis. Item proportion correct (p-value) was the most important predictor of MH D-
DIF. With a correlation of −.327 (p < .001), more-difficult items tended to favor Black students, 
and easier items tended to favor White students. Several other quantitative predictors were also 
important: item position correlated .304 with MH D-DIF (p < .001), point-biserial correlation 
correlated −.262 with MH D-DIF (p < .001), and character count correlated −.232 with MH D-
DIF (p < .001). Thus, items exhibiting DIF favoring White students tended to have the following 

rate and percentage; proportional reasoning; area, surface area, and volume; quantities and units; 
expressing numbers in different ways; using expressions to represent quantities and equations to capture 
relationships; rational exponents; the basics of functions; function notation; sequences as functions; 
transformations, congruence, symmetry, and rigid motions; data analysis and representation; measures 
of center and spread; normal distribution; associations between two variables; two-way tables; 
scatterplots; linear models; correlation; and model fit” (pp. 31–32). 
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properties: easier, occurred earlier in the section (a strong indicator of easiness), had higher 
discrimination, and had more characters. Items that tended to favor Black students were more 
difficult, occurred later in the section (a strong indicator of difficulty), had lower discrimination, 
and had fewer characters. 

Content alignment variables strand and reporting category were also important predictors of MH 
D-DIF. Items in the integrating essential skills and statistics and probability reporting categories
and the strands listed in Table 13, which were also those more likely to have a real-world
context, tended to exhibit DIF favoring White students. Items in those reporting categories
tended to be easier and have higher character counts, so this finding was consistent with the
correlations among predictors. Finally, items with a key (correct response) of E favored White
students on average. Items with a key of E tend to be more difficult (and therefore appear near
the end of the section), but even after controlling for difficulty, there was still a tendency for
items with a key of E to favor White students. Note that math is the only section with five
response options (English, reading, and science have only four).

Table 13. Math Strands That Favored White and Black Students 

Favored White 
Ratios and proportional relationships (most) 
Statistics & probability 
Quantities 
Number and operations—fractions 

Number and operations in base 10 
Making inferences and justifying conclusions 
Measurement and data 

Favored Black 
Vector and matrix quantities 
Building functions 
The complex number system 
Expressing geometric properties with 

equations 
Circles 
Trigonometric functions 
Arithmetic with polynomials & rational 

expressions (most) 

Hispanic-White DIF Analysis 

The available math predictors accounted for 22% of the variance in MH D-DIF in the Hispanic-
White DIF analysis. As in the Black-White DIF analysis, items with strands and reporting 
categories related to integrating essential skills and statistics and probability (Table 14), items 
with real-world contexts, and items with higher character counts tended to favor White students. 
Items without a real-world context did not show systematic DIF favoring either group. Algebra 
items had a weak tendency to favor Hispanic students. Again, items with a key of E tended to 
favor White students the most, but the average MH D-DIF for such items was reduced 
substantially after controlling for difficulty and discrimination (items with a key of E were the 
most difficult on average). MH D-DIF correlated −.230 with character count (p < .001), −.160 
with item difficulty (p < .001), .141 with item position (p < .001), and −.122 with item 
discrimination (p < .001). Thus, in terms of quantitative predictors, items that tended to favor 
Hispanic students had fewer characters, were more difficult, occurred later in the section (a 
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strong indicator of difficulty), and had lower discrimination. The converse was true for items that 
favored White students on average. 

Table 14. Math Strands That Favored White and Hispanic Students 

Favored White 
Statistics & probability (most) 
Making inferences and justifying conclusions 
Quantities 
Number and operations—fractions 

The number system 
Number and operations in base 10 
Measurement and data 
Operations and algebraic thinking 
Ratios and proportional relationships 

Favored Hispanic 
The complex number system 
Seeing structure in expressions 
Trigonometric functions 
Arithmetic with polynomials & rational 

expressions (most) 
— 
— 
— 
— 
— 

Female-Male DIF Analysis 
The available math predictors accounted for more variance in the female-male DIF analysis 
than any other analysis (40%). Much of that variance was accounted for because items related 
to the reporting categories statistics and probability and integrating essential skills, which are 
also items more likely to have real-world contexts and have higher character counts, tended to 
favor males. Items in the reporting categories algebra and number and quantity tended to favor 
female students. The math strands that favored male and female students the most are listed in 
Table 15. MH D-DIF correlated −.359 with character count (p < .001). These trends did not 
appear to be explained by any other factors such as item difficulty. 

Table 15. Math Strands That Favored Male and Female Students 

Favored male 
Ratios and proportional relationships (most) 
Making inferences and justifying conclusions 
Quantities 
Number and operations in base 10 
Measurement and data 
The number system 
Statistics & probability 
Ratios and proportional relationships 

Operations and algebraic thinking 
Conditional probability and the rules of 

probability 
Using probability to make decisions 

Favored female 
Vector and matrix quantities 
Expressions and equations 
Interpreting functions 
Building functions 
Reasoning with equations and inequalities 
Trigonometric functions 
The real number system 
Arithmetic with polynomials & rational 

expressions 
Seeing structure in expressions 
The complex number system (most) 

— 
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Content Expert Observations 
The math content expert team mainly focused on the relationships among the important 
predictors of DIF. For example, p-value and item position were very strongly related because 
ACT math sections are constructed to progress from easier to more difficult items. Having a 
real-world context, content standard alignment, character count, and difficulty are all expected to 
relate. For example, items in the integrating essential skills reporting category are more likely to 
have real-world contexts, have higher character counts, and be easier on average. 

The math team expressed interest in studying the interaction between character count and 
context to disentangle whether the context or the item length was the main issue. Supplemental 
regression analyses applied to the Black-White and female-male data sets helped inform this 
issue. In results, character count was substantially weakened as a predictor of MH D-DIF when 
controlling for the presence of a real-world context. Thus, the presence of a real-world context 
(and the types of skills measured in those contexts) appeared to be a more important predictor 
of DIF than item length. Having a real-world context had a negative regression coefficient (i.e., 
such items tended to favor the reference groups), but that effect was smaller for geometry and 
statistics and probability items. 

The math team also noted that items toward the ends of math sections tend to have more D and 
E keys, which might explain why the key of E was sometimes related to DIF favoring White 
students. That explanation was inconsistent with harder items tending to favor Black students, 
but the result could also have reflected differential guessing or omitting at the very end of the 
section. The team also theorized that this finding might have something to do with nonnumerical 
response options sometimes being ordered from shortest to longest. Another theory was that 
students find an attractive (incorrect) response among options A–D when the key is E. The team 
noted that computational items, particularly those with numeric answers, are more likely to have 
keys of B, C, or D because item developers typically write distractors with numeric values higher 
and lower than the key (and item responses usually are in numerical order). More-conceptual 
items that require consideration of all the response options (and choosing the best option) are 
therefore more likely to have a key of E. 

Reading DIF Trends 
Asian-White DIF Analysis 
The available reading predictor variables accounted for only 1% of the variance in MH D-DIF in 
the Asian-White DIF analysis. That is, there were no important predictors of MH D-DIF in this 
analysis. 

Black-White DIF Analysis 
The available reading predictors accounted for 16% of the variance in MH D-DIF in the Black-
White DIF analysis. Item discrimination (point-biserial correlation) was the most important 
predictor of MH D-DIF (r = −0.266, p < .001). Item position correlated −.179 with MH D-DIF 
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(p < .001), and passage position was also an important predictor. Thus, items that were less 
discriminating and earlier in the section tended to favor Black students, and items that were 
more discriminating and later in the section tended to favor White students. Item difficulty (p-
value) had a U-shaped association with MH D-DIF (i.e., easier items were more likely to exhibit 
DIF). 

After item discrimination, passage name was the second most important predictor of MH D-DIF, 
indicating that items associated with certain passages tended to favor Black or White students. 
Rather than attempting to conduct a qualitative analysis of passage titles and content, passage 
subtype was analyzed to obtain some indication of the passage topics that favored Black or 
White students. Note that passage subtype was not an important predictor overall, but several 
subtypes had systematic tendencies to exhibit DIF. The subtypes that favored Black students 
the most were anthropology, short story, and environmentalism. The subtypes that favored 
White students the most were business, astronomy, biology, and zoology. 

Content standard alignment was a moderately important predictor of MH D-DIF. The standards 
that tended to favor White and Black students the most are shown in Table 16. Items that 
involved locating important details in the passage favored Black students the most on average, 
and items that required determining the meaning of words and phrases from context tended to 
favor White students the most. Overall, word meanings and word choice and also visual and 
quantitative information items tended to favor White students. 

Table 16. Reading Content Standards That Favored White and Black Students 

Favored White 
Determining the meaning of words & phrases 

from context (most) 
Determining the meaning of figurative 

language 
Determining stated & implied main 

ideas/themes of whole texts 

Favored Black 
Locating important details 

— 

— 

Hispanic-White DIF Analysis 

The available reading predictors accounted for only 8% of the variance in MH D-DIF in the 
Hispanic-White DIF analysis. As in the Black-White DIF analysis, item discrimination (point-
biserial correlation) was the most important predictor of MH D-DIF (r = −.202, p < .001). Item 
position correlated significantly with MH D-DIF (r = −.179, p < .001), and passage position (1–4) 
was also an important predictor. Thus, items with lower levels of discrimination or placed earlier 
in the section favored Hispanic students more on average. Conversely, items that exhibited 
higher levels of discrimination or were positioned toward the end of the section were 
differentially easy for White students. 
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Passage name was an important predictor of MH D-DIF. Based on passage subtype, 
psychology passages tended to favor Hispanic students. Ecology, zoology, and natural history 
passages tended to favor White students. Finally, item character count was a moderately 
important predictor of MH D-DIF. The correlation with MH D-DIF was relatively low (r = .068, 
p < .01), but there was a clear tendency for the shortest items to favor White students. The 
shortest items tended to be vocabulary items, and items measuring vocabulary standards also 
appeared first in the list of standards that favored White students the most on average 
(Table 17). Items requiring the synthesis of multiple texts relating to central ideas, themes, and 
summaries tended to favor Hispanic students. Overall, word meanings and word choice items 
favored White students the most. No major content grouping of items tended to favor Hispanic 
students. 

Table 17. Reading Content Standards That Favored White and Hispanic Students 

Favored White 
Determining the meaning of words & phrases 

from context (most) 
Determining the meaning of figurative 

language 
Distinguishing among fact, opinion, reasoned 

judgment, & value judgment 
Analyzing the function of specific words 

Favored Hispanic 
Synthesis of multiple texts in paired units 

(most) 
— 

— 

— 

Female-Male DIF Analysis 

The available reading predictors accounted for more variance in the female-male DIF analysis 
than in any other reading analysis (22%). Passage type was the most important predictor of MH 
D-DIF in the female-male DIF analysis. On average, natural science and social science
passages favored male students, whereas literary narrative passages favored female students.
Passage subtype, which is nested within passage type, and passage name were the next most
important predictors of MH D-DIF. Even after controlling for difficulty and discrimination, female
students performed differentially well on personal essay, novel, short story, and
memoir/autobiography passages as well as on passages relating to theater, film, and literary
criticism. Male students performed differentially well on passages relating to physics, ecology,
astronomy, psychology, technology, architecture, and natural science. The gender
representation indicator was an important predictor. Passages with female representation
tended to favor female students, but passages with male representation did not systematically
favor either gender group.

Reading content standard alignment was a moderately important predictor of MH D-DIF. On 
average, items that required understanding the point of view in narrative texts favored females 
most, and items that required determining the meaning of words and phrases from context 
favored males most (Table 18). Generally, visual and quantitative information, word meanings 
and word choice, and arguments items were more likely to favor male students. No group of 
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standards systematically favored female students. Item difficulty was also associated with MH 
D-DIF (r = .196, p < .001). Specifically, easier items tended to favor female students, and more
difficult items had a weak tendency to favor male students. Note that female students, on
average, perform better on the ACT reading section than male students.

Table 18. Reading Content Standards That Favored Male and Female Students 

Favored male 
Determining the meaning of words & phrases 

from context (most) 
Distinguishing among fact, opinion, reasoned 

judgment, & value judgment 
Identifying & analyzing textual evidence to 

support claims & counterclaims 

Favored female 
Synthesis of multiple texts relating to textural 

evidence 
Determining stated & implied main 

ideas/themes of whole texts 
Understanding point of view in narrative texts 

(most) 

Content Expert Observations 
The ELA content expert team mainly focused on examining systematic DIF among reading 
passage types. Additionally, the team looked for associations between DIF and ethnicity coding, 
which is assigned during test development when a passage focuses on individuals who identify 
as a certain ethnicity. 

It was noted that passages with items exhibiting systematic DIF covered a wide range of topics 
and approaches, with the standard types (literary narrative, social science, humanities, natural 
science, and paired passages) appearing in similar numbers. Note that paired passages could 
be any standard type of passages, and both passages would be in the same category. A few 
possible trends were discernible—including associations between ethnic or gender 
representation and DIF favoring the represented group—though more data should be collected 
and reviewed before drawing any firm conclusions. 

Although the ethnic representation variable was not an important predictor of DIF in the 
statistical analyses, the ELA team observed possible trends when examining certain passage 
types. In general, items associated with literary narrative passages favored Black, Hispanic, and 
female students. Six out of the 10 literary narrative passages with items systematically favoring 
Black students were coded for ethnic representation. Likewise, seven out of 10 such passages 
with items that systematically favored Hispanic students were coded for ethnic representation. 
Female students were overwhelmingly favored on items associated with literary narrative 
passages. Out of 27 literary narrative passages that exhibited systematic DIF, 26 of them were 
differentially easy for female students. Fourteen of those 26 passages were coded by female 
representation, and 13 were coded for ethnic representation. 

Items connected to social science passages were differentially easy for White students 
compared to Black and Hispanic students and also for male students compared to female 
students. There were no notable trends in social science passages coded for ethnic 
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representation, but 10 out of the 17 passages with items that systematically favored males were 
coded for male representation. 

Items associated with humanities passages favored White students compared to Black and 
Hispanic students. These items also tended to favor female students compared to male 
students. Among 12 passages with items that systematically favored White students compared 
to Black students, five were coded for ethnic representation. All six paired humanities passages 
had items that were differentially easy on average for White students compared to Black 
students. Additionally, out of the eight passages with items that systematically favored White 
students compared to Hispanic students, three were coded for ethnic representation. 

Items associated with natural science passages were differentially easy for White students 
compared to Black and Hispanic students. Overwhelmingly, males performed differentially well 
on natural science passages compared to females. Indeed, all 20 natural science passages with 
items that exhibited systematic DIF favored males. 

In general, items related to paired passages tended to favor White students compared to Black 
students, yet these items favored Hispanic students compared to White students. These items 
also favored female students compared to male students. A small number of social science, 
humanities, and natural science passages also included visual and quantitative information 
items (e.g., requiring the interpretation of tables or figures). Such passages tended to favor the 
reference groups (White and male), but very few of these were represented in the data. 

Science DIF Trends 
Asian-White DIF Analysis 
The available science predictor variables accounted for none of the variance in MH D-DIF in the 
Asian-White DIF analysis. That is, there were no important predictors of MH D-DIF in this 
analysis. 

Black-White DIF Analysis 
The available science predictors accounted for 22% of the variance in MH D-DIF in the Black-
White DIF analysis. Item proportion correct (p-value) was the most important predictor of MH D-
DIF (r = −.345, p < .001). It was followed closely by item discrimination (r = −.367, p < .001). 
That is, more difficult and less discriminating items tended to favor Black students, and easier 
and more discriminating items tended to favor White students.  

Passage name was also a moderately important predictor of MH D-DIF. However, the science 
content expert team was unable to discern any patterns in the relationship between passage 
name and DIF. They hypothesized that correlations between passage name and DIF could be 
due to other factors such as passage content standard. Upon closer inspection of other 
predictors, passages with physics content tended to favor White students, especially items 
related to passage-level standards for dynamics and electric and magnetic fields. These two 
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passage standards accounted for only 8.6% of all science items, which could explain why 
passage standard was not identified as an important predictor. 

There was also a tendency for items in the scientific investigation (SIN) reporting category to 
favor White students, though the relationship was notably weakened after controlling for 
difficulty and discrimination. For example, White students performed differentially well on items 
related to the following skills: evaluate the design or methods of an experiment, perform an 
extrapolation using data in a table or graph, find information in the text that describes a data 
presentation, determine the experimental conditions that would produce specified results, and 
predict the effects of modifying the design or methods of an experiment. Black students 
performed differentially well on items measuring the following skills: determine which 
hypothesis, prediction, or conclusion is, or is not, consistent with two or more theoretical 
models; determine which additional trial or experiment could be performed to enhance or 
evaluate experimental results; and make a prediction and explain why it is consistent with two or 
more theoretical models. 

Hispanic-White DIF Analysis 

In the Hispanic-White DIF analysis, the available science predictors accounted for 13% of the 
variance in MH D-DIF. Item discrimination was the most important predictor of MH D-DIF 
(r = −.288, p < .001), and it was followed closely by item difficulty (r = −.216, p < .001). As in the 
Black-White DIF analysis, more discriminating and easier items favored White students on 
average. Passage name was the only other predictor with a notable association with MH D-DIF. 
Overall, passage content and passage standards were not important predictors of DIF, though a 
few passage standards exhibited systematic DIF. Chemistry topics related to entropy, enthalpy, 
and calorimetry tended to favor Hispanic students. Earth and space science topics related to the 
study of the impact of human activity on the Earth including pollution, hazards, remediation, and 
mitigation; atmospheric structure and conditions; and weather and climate including planets 
other than Earth tended to favor White students. 

Items associated with a small number of skill standards tended to favor Hispanic students: make 
a prediction and explain why it is consistent with a theoretical model and determine which 
theoretical models are supported or weakened by new information. The skill standards that 
favored White students on average related to the following skills: determine how the value of a 
variable changes as the value of another variable changes in a data presentation, predict the 
results of an additional trial or measurement in an experiment, and combine data from a data 
presentation. 

Female-Male DIF Analysis 

The available science predictors accounted for 15% of the variance in MH D-DIF in the female-
male DIF analysis. Item skill standard was the most important predictor of MH D-DIF, followed 
by passage name and p-value. The item skill standards that favored male and female students 
the most on average are shown in Table 19. The skill standard that favored males the most was 
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performing an extrapolation using data in a table or graph; the one that favored females the 
most was identifying similarities and differences between theoretical models. Consistent with 
these results, items in the reporting category interpretation of data tended to favor males; 
evaluation of models, inferences, and experimental results items tended to favor females. 

Passage name was also strongly related to MH D-DIF. In terms of passage content and 
passage standards, biology passages, especially those concerning biochemistry and genetics, 
favored female students on average. Several types of physics passages tended to favor male 
students: kinematics, electromagnetic waves and optics, and gravity. In addition, Earth and 
space science passages relating to ocean water and currents, galaxies and the universe, and 
stars and the solar system tended to favor male students. 

Item proportion correct (p-value) was the only quantitative predictor with a notable association 
with MH D-DIF (r = .158, p < .001). Easier items tended to favor female students. 

Table 19. Science Item Skill Standards That Favored Male and Female Students 

Favored male 
Perform an extrapolation using data in a 

table or graph (most) 
Determine and/or use a mathematical 

relationship that exists between data; e.g., 
averaging data, unit conversions 

Identify features of a table, graph, or 
diagram 

Combine data from a data presentation 

Make a prediction and explain why it is 
consistent with two or more theoretical 
models 

Favored female 
Determine which theoretical models present or 

imply certain information 
Find information in a theoretical model 

Determine which additional trial or experiment 
could be performed to enhance or evaluate 
experimental results 

Determine the scientific question that is the 
basis for an experiment; e.g., the hypothesis 

Identify similarities and differences between 
theoretical models (most) 

Content Expert Observations 

The science content expert team noticed that passages with items that exhibited systematic DIF 
were often the same across the four DIF analyses. The greatest overlap was between the 
Black-White and the Hispanic-White DIF analyses. That is, several passages with items that 
favored White students compared to Hispanic students also favored White students compared 
to Black students, and several passages that favored Hispanic students compared to White 
students also favored Black students compared to White students. 

For their analysis, the science team calculated the Flesch Reading Ease Score for their 
passages, and the team found no correlation between reading ease score and MH D-DIF for the 
Hispanic-White and female-male DIF analyses. However, the science team observed a weak 
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correlation for Black-White DIF analysis, which indicated that relatively easy-to-read passages 
slightly favored White students compared to Black students. 

Analysis of the type and number of data presentations in science passages indicated that the 
passages with more figures had items that tended to favor White students compared to Black 
and Hispanic students and also male students compared to female students. Looking at word 
frequency—particularly how frequently the words table and figure were mentioned in 
passages—revealed similar trends.  

Importantly, the science team observed that, even though passage-level DIF analyses (i.e., 
average MH D-DIF statistics for a passage) revealed some tendency for items to favor one 
group over another, DIF analyses at the individual item level indicated that very few science 
items exhibited significant DIF. Those that did varied in difficulty, assigned standard, depth of 
knowledge, and other characteristics. 

The science team carefully examined biology units to identify potential explanations for 
systematic DIF. Out of the eight units selected from the Black-White DIF analysis, the five that 
favored White students had more complex passages and more challenging items in their item 
sets. Other than that, there was no clear difference based on the topic chosen, item wording, or 
difficulty of background knowledge items. A similar trend was observed in the seven units 
selected from the Hispanic-White DIF analysis. The three units that favored White students had 
more complex passages and a greater number of challenging items in their item sets. Out of the 
seven units selected from the female-male DIF analysis, the five that favored female students 
generally had more complex passages. Note that unit complexity does not necessarily relate to 
item difficulty, and it is hard to quantify. Many factors, such as the type of data presentation, 
scientific procedure, the density of text, and familiarity of a topic, contribute to the complexity of 
passages and items. 

Results Summary Tables 
Tables 20–23 provide summaries of the DIF trend analysis results reported for the English, 
math, reading, and science sections of the ACT. The rows of each table list the important 
predictors of MH D-DIF and the values of those predictors that were most strongly associated 
with DIF favoring the reference and focal groups. Some important predictors were not included 
in Tables 20–23 because of their long descriptions. As appropriate, higher-level variables are 
included (e.g., content standard group or reporting category rather than individual content 
standard alignment or strand). Otherwise, if a predictor is not listed, then it was not an important 
predictor or there was no value that systematically favored the reference or focal group. 



ACT Research | Research Report | June 2023 30 

 © 2023 by ACT, Inc. All rights reserved. | R2309 

Table 20. Summary of English Item/Passage Types That Exhibited Systematic DIF 

Analysis Predictor Favored focal group Favored reference group 
Asian-

White 
Content 

standard 
Punctuation conventions, 

sentence structure and 
formation 

Topic development in terms of 
purpose and focus 

Black-
White 

Difficulty More difficult — 
Discrimination Less discriminating More discriminating 
Position Earlier Later 
Key — B (often longest response option) 
Reporting 

category 
— Production of writing* 

Content 
standard 

— Topic development in terms of 
purpose and focus; 
organization, unity, and 
cohesion*; style* 

Passage 
subtype 

Language Chemistry, friends, sociology, 
literary criticism 

Hispanic-
White 

Position Earlier Later 
Content 

standard 
— Topic development in terms of 

purpose and focus 
Passage 

subtype 
— Botany, astronomy 

Female-
Male 

Key D (last, often shortest response 
option) 

A (most often NO CHANGE) 

Content 
standard 

Sentence structure and formation Expressing ideas clearly 

Passage 
subtype 

Dance, other personal narrative Architecture 

*A systematic relationship between the predictor and MH D-DIF was observed, but that
relationship was substantially weakened after controlling for difficulty and discrimination.
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Table 21. Summary of Math Item/Passage Types That Exhibited Systematic DIF 

Analysis Predictor Favored focal group Favored reference group 
Asian-

White 
Reporting 

category 
Number and quantity, algebra,  

functions 
Integrating essential skills, 

statistics & probability 
Real-world 

context 
No Yes 

Item character 
count 

Lower Higher 

Black-
White 

Difficulty More difficult Easier 
Discrimination Lower Higher 
Position Later Earlier 
Key — E 
Reporting 

category 
— Integrating essential skills, 

statistics & probability 
Real-world 

context 
No Yes 

Item character 
count 

Lower Higher 

Hispanic-
White 

Difficulty More difficult Easier 
Discrimination Lower Higher 
Position Later Earlier 
Key — E 
Reporting 

category 
Algebra Integrating essential skills, 

statistics & probability 
Real-world 

context 
— Yes 

Item character 
count 

Lower Higher 

Female-
Male 

Reporting 
category 

Algebra, number and quantity Integrating essential skills, 
statistics & probability 

Real-world 
context 

— Yes 

Item character 
count 

Lower Higher 
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Table 22. Summary of Reading Item/Passage Types That Exhibited Systematic DIF 

Analysis Predictor Favored focal group Favored reference group 
Asian-

White 
— — — 

Black-
White 

Discrimination Lower Higher 
Position Earlier Later 
Content 

standard 
— Word meanings and word choice, 

visual and quantitative 
information 

Passage 
subtype 

Anthropology, short story, 
environmentalism 

Business, astronomy, biology, 
zoology 

Hispanic-
White 

Discrimination Lower Higher 
Position Earlier Later 
Content 

standard 
— Word meaning and word choice 

Passage 
subtype 

Psychology Ecology, zoology, natural history 

Item character 
count 

— Low 

Female-
Male 

Difficulty Easier More difficult 
Content 

standard 
— Visual and quantitative 

information, word meaning and 
word choice, arguments 

Passage type Literary narrative Natural science, social science 
Passage 

subtype 
Personal essay, novel, short 

story, memoir/autobiography, 
theater, film, literary criticism 

Physics, ecology, astronomy, 
psychology, technology, 
architecture, natural science 

Gender repre-
sentation 

Female — 
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Table 23. Summary of Science Item/Passage Types That Exhibited Systematic DIF 

Analysis Predictor Favored focal group Favored reference group 
Asian-

White 
— — — 

Black-
White 

Difficulty More difficult Easier 
Discrimination Lower Higher 
Reporting 

category 
— Scientific investigation* 

Passage skill 
standard 

— Dynamics, electric and magnetic 
fields 

Passage 
content 

— Physics 

Hispanic-
White 

Difficulty More difficult Easier 
Discrimination Lower Higher 
Passage skill 

standard 
Entropy, enthalpy, and 

calorimetry 
Impact of human activity on the 

Earth including pollution, 
hazards, remediation, and 
mitigation; topics related to 
atmospheric structure and 
conditions as well as weather 
and climate including planets 
other than Earth 

Female-
Male 

Reporting 
category 

Evaluation of models, inferences, 
and experimental results 

Interpretation of data 

Passage skill 
standard 

Biochemistry, genetics Kinematics, electromagnetic 
waves and optics, gravity 

Passage 
content 

Biology Physics, Earth and space 
science 

*A systematic relationship between the predictor and MH D-DIF was observed, but that
relationship was substantially weakened after controlling for difficulty and discrimination.
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Discussion and Conclusions 
The available content, psychometric, and context variables accounted for substantial variation in 
MH D-DIF statistics, especially for the ACT math section. Consistent with prior research, more 
difficult items favored Black and Hispanic students, and easier items favored White students. 
Moreover, female students performed differentially well when reading passages included female 
representation or were literary narrative texts, and male students performed differentially well 
when reading sections had science content. Also, as in prior research, White and male students 
performed differentially well on math word problems with real-world contexts—particularly items 
assessing statistics and probability or integrating essential skills—whereas focal groups often 
performed differentially well on algebra and number and quantity items. 

Prior studies did not include items measuring science knowledge and skills. Results from this 
study indicated that female students performed differentially well when science passages 
featured biology content; White and male students performed differentially well on physics 
content. As for new variables analyzed in this study, for the English and reading sections, Black 
and Hispanic students performed differentially well on earlier items, and White students 
performed differentially well on later items. On the English section, items requiring knowledge of 
idiomatic language were differentially easy for White students compared to Asian, Black, and 
Hispanic students. Likewise, reading items that required students to determine meaning from 
context or the meaning of figurative language were differentially easy for White students. 
Notably, a construct-irrelevant factor, key, was associated with DIF in several analyses. 

This study had several notable limitations. In prior research, differences in language proficiency 
explained some of the observed DIF between racial/ethnic groups. When students register for 
the ACT, they can report their first language (English, other, or English and other), but these 
data are incomplete, and the responses do not indicate current English-language proficiency. 
For those reasons, this information was not incorporated into the analysis, so some results 
could be related to English-language proficiency rather than to some other characteristic of 
racial/ethnic groups. In general, grouping according to broad racial/ethnic groups ignores 
significant heterogeneity within those groups, including differences in other student 
characteristics associated with test performance (e.g., eligibility for free or reduced-price lunch). 
When enough data are available, it would be worthwhile to consider fitting interaction DIF 
models to account for multiple grouping variables simultaneously (e.g., Finch, 2005). Spurious 
DIF is another limitation of DIF analyses in general. Specifically, DIF may be associated with 
item discrimination due to inadequate sum score matching (e.g., matching examinees using 
number correct, as is typically the case in Mantel-Haenszel DIF analyses), and DIF may be 
associated with difficulty because of interacting cognitive processes underlying item response 
behavior (Bolt & Liao, 2021). This report describes observed trends in DIF—similar to those that 
would be observed in an operational DIF analysis. Attempts were made to adjust for the 
possible effects of item discrimination and difficulty, but it remains possible that there are 
genuine (non-spurious) explanations for correlations between DIF and item difficulty and 
discrimination. 



ACT Research | Research Report | April 2023 35 

 © 2023 by ACT, Inc. All rights reserved. | R2309 

Even if genuine, systematic DIF does not necessarily make a test unfair. For example, female 
and male students may differ in their interests and preferences for reading passage topics, and 
that may lead to DIF, but all students should still be expected to demonstrate reading-
comprehension skills on literary narrative passages and natural science passages. Moreover, 
systematic DIF can be explained by other factors such as different patterns in course selection 
in high school or differential opportunity to learn, which can lead to relative strengths and 
weaknesses for different student groups on certain types of items. Thus, DIF trends might be 
examined as guides for addressing systematic differences in achievement within content 
domains. It may also reflect systematic differences in other student characteristics or behaviors 
(e.g., motivation, guessing, or omitting). 

Future research at ACT could involve matching on IRT ability estimates, which should minimize 
problems associated with suboptimal sum-score matching. Further studies might investigate 
possible explanations for DIF trends—especially for construct-irrelevant factors such as key. For 
example, why is item position associated with DIF (e.g., differential speededness, motivation, 
omitting/guessing behavior)? With appropriate data, DIF based on other grouping variables may 
also be informative (e.g., low/high motivation, low/high anxiety, eligibility for free or reduced-
price lunch). As more assessments shift to electronic modes of administration, additional data 
(e.g., click data and response latencies) might be incorporated into DIF research to better 
understand testing behaviors and psychological states that could manifest as DIF. Finally, 
results might be used to inform future item development and test blueprints. For example, 
gender DIF might be preemptively “neutralized” by developing ELA passages about science 
topics (favors male) with female representation (favors female). 

As the ACT North Star asserts, “We exist to fight for fairness in education and create a world 
where everyone can discover and fulfill their potential” (ACT, 2021, p. 2). The study reported 
here is part of a larger research agenda to help ensure that tests provide all students with rich 
opportunities to demonstrate the extent of their mastery of assessed knowledge and skills. 
Other projects include the development and evaluation of culturally relevant math and science 
items (Steedle et al., 2023), research on ACT score gains for students with disabilities who test 
with accommodations (Moore & Schneiders, 2023), and invited panel discussions to support 
authentic cultural representation in English and reading passages. Please visit 
https://www.act.org/content/act/en/research/reports/act-publications.html to find all our 
published research reports. 

https://www.act.org/content/act/en/research/reports/act-publications.html
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Appendix 
Table A1. English Predictor Variables and Descriptions 

Predictor Description 
Difficulty (p-value) Item difficulty (item proportion correct) 
Discrimination (point-biserial 

correlation) 
Item discrimination (item-total correlation) 

Position Item location in the test (1–75) 
Key Correct response (A, B, C, D) 
Reporting category Conventions of standard English (CSE), knowledge of 

language (KLA), and production of writing (POW) 
Depth of knowledge Webb’s DOK level (1–3) 
Content standard Common Core State Standards alignment 
Passage name Unique passage identifier 
Passage position Position of passage within test (1–5) 
Passage type Humanities (HUM), natural science (NSC), social science 

(SSC), personal narrative (PRL), recreation (REC) 
Passage subtype Various 
Gender representation Gender representation (female, male, both, none) 
Ethnicity representation Ethnic representation (African American/Black [non-

Hispanic], American Indian/Alaska Native, Asian 
American/Pacific Islander, International, Mexican 
American/Chicano/Latino, Puerto Rican/Cuban/other 
Hispanic, other, two or more [non-White], none) 

Region representation Regional representation (African, Asian, Central/South 
American, European, Middle Eastern, North American, 
other, none) 

Urbanicity representation Geographic representation (urban, rural, none) 
Item character count Number of characters in the item stem and responses 
Passage character count Number of characters in the passage 
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Table A2. Math Predictor Variables and Descriptions 

Predictor Description 
Difficulty (p-value) Item difficulty (item proportion correct) 
Discrimination (point-biserial 

correlation) 
Item discrimination (item-total correlation) 

Position Item location in the test (1–60) 
Key Correct response (A, B, C, D, E) 
Reporting category Number & quantity, algebra, functions, geometry, statistics 

& probability, integrating essential skills 
Depth of knowledge Webb’s DOK level (1–3) 
Strand/topic/standard Common Core State Standards strand, topic, & standard 
Advanced standard Common Core State Standards indicator of advanced 

standard, typically taught in 12th grade (no, yes) 
Real-world context Indicator that the item has a real-world context 
Modeling Indicator that the item requires modeling skills 
Item character count Number of characters in the item stem and responses 
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Table A3. Reading Predictor Variables and Descriptions 

Predictor Description 
Difficulty (p-value) Item difficulty (item proportion correct) 
Discrimination (point-biserial 

correlation) 
Item discrimination (item-total correlation) 

Position Item location within test (1–40) 
Key Correct response (A, B, C, D) 
Reporting category Craft & structure (CAS), integration of knowledge & ideas 

(IKI), key ideas & details (KID) 
Understanding complex texts Indicator that the item requires understanding of central 

meaning of the text at a level associated with success in 
college courses with high reading demand (no, yes) 

Depth of knowledge Webb’s DOK level (1–3) 
Content standard Common Core State Standards alignment 
Passage name Unique passage identifier 
Passage position Position of passage within test (1–4) 
Passage type Humanities (HUM), literary narrative (LN), natural science 

(NSC), social science (SSC) 
Passage subtype Various 
Gender representation Gender representation (female, male, both, none) 
Ethnicity representation Ethnicity representation (African-American/Black [non-

Hispanic], American Indian/Alaska Native, Asian-
American/Pacific Islander, International, Mexican 
American/Chicano/Latino, Puerto Rican/Cuban/other 
Hispanic, other, two or more [non-White], none) 

Region representation Regional representation (African, Asian, Central/South 
American, European, Middle Eastern, North American, 
other, none) 

Urbanicity representation Geographic representation (urban, rural, none) 
Item character count Number of characters in the item stem and responses 
Passage character count Number of characters in the passage 
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Table A4. Science Predictor Variables and Descriptions 

Predictor Description 
Difficulty (p-value) Item difficulty (item proportion correct) 
Discrimination (point-biserial 

correlation) 
Item discrimination (item-total correlation) 

Position Item location within test (1–40) 
Key Correct response (A, B, C, D) 
Reporting category Evaluation of models, inferences, & experimental results 

(EMI), interpretation of data (IOD), scientific 
investigation (SIN) 

Depth of knowledge Webb’s DOK level (1–3) 
Skill standard Item alignment to skill standards (various) 
Passage skill standard Passage alignment to content standards (e.g., biology-life 

science, biology-ecology, chemistry-structure & bonding, 
Earth & space science-weather & climate, physics-
energy) 

Passage name Unique passage identifier 
Passage position Position of passage within test (1–6) 
Passage content Biology (BIO), chemistry (CHE), Earth & space science 

(ESS), physics (PHY) 
Format Conflicting viewpoints (CV), data representation (DR), 

research summaries (RS) 
Background knowledge Indicator that the item requires science background 

knowledge (no, yes) 
Background knowledge type Specific type of science background knowledge required 

(same values as passage standard) 
Item character count Number of characters in the item stem and responses 
Passage character count Number of characters in the passage 
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		83		9,10,11,12,13,14,15,16,17,19,20,21,23,24,25,28,30,31,32,33,39,40,41,42		Tags->0->42,Tags->0->46,Tags->0->52,Tags->0->54,Tags->0->56,Tags->0->58,Tags->0->60,Tags->0->65,Tags->0->69,Tags->0->75,Tags->0->80,Tags->0->92,Tags->0->97,Tags->0->101,Tags->0->105,Tags->0->118,Tags->0->123,Tags->0->128,Tags->0->152,Tags->0->162,Tags->0->165,Tags->0->167,Tags->0->169,Tags->0->205,Tags->0->207,Tags->0->209,Tags->0->211		Guideline 1.3 Create content that can be presented in different ways		Summary attribute		Passed		Table doesn't define the Summary attribute.		Verification result set by user.

		84						Guideline 1.3 Create content that can be presented in different ways		Scope attribute		Passed		All TH elements define the Scope attribute.		

		85						Guideline 1.3 Create content that can be presented in different ways		Meaningful Sequence		Passed		No Untagged annotations were detected, and no elements have been untagged in this session.		

		86						Guideline 1.3 Create content that can be presented in different ways		Article Threads		Not Applicable		No Article threads were detected in the document		

		87						Guideline 1.3 Create content that can be presented in different ways		Tabs Key		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		88						Guideline 1.3 Create content that can be presented in different ways		Orientation		Passed		Document is tagged and content can be rendered in any orientation.		

		89						Guideline 1.3 Create content that can be presented in different ways		Identify Input Purpose		Not Applicable		No Form Annotations were detected in this document.		

		90				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Format, layout and color		Passed		Make sure that no information is conveyed by contrast, color, format or layout, or some combination thereof while the content is not tagged to reflect all meaning conveyed by the use of contrast, color, format or layout, or some combination thereof.		Verification result set by user.

		91				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Minimum Contrast		Passed		Please ensure that the visual presentation of text and images of text has a contrast ratio of at least 4.5:1, except for Large text and images of large-scale text where it should have a contrast ratio of at least 3:1, or incidental content or logos

		Verification result set by user.

		92						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Images of text - OCR		Not Applicable		No raster-based images were detected in this document.		

		93						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Reflow		Passed		Document is tagged and content can be rendered in any device size.		

		94						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Text Spacing		Passed		Document is tagged and content can be rendered by user agents supporting tagged PDFs in any text spacing.		

		95		1,43		Tags->0->4->0,Tags->0->212->0		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Non-Text Contrast		Passed		Please verify that all graphical elements need to have a contrast ratio of at least 3:1 against adjacent colors.		Verification result set by user.

		96						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Content on Hover or Focus		Not Applicable		No actions found on hover or focus events.		

		97						Guideline 2.1 Make all functionality operable via a keyboard interface		Server-side image maps		Passed		No Server-side image maps were detected in this document (Links with IsMap set to true).		

		98						Guideline 2.1 Make all functionality operable via a keyboard interface		Character Key Shortcuts		Not Applicable		No character key shortcuts detected in this document.		

		99						Guideline 2.2 Provide users enough time to read and use content		Timing Adjustable		Not Applicable		No elements that could require a timed response found in this document.		

		100						Guideline 2.3 Do not design content in a way that is known to cause seizures		Three Flashes or Below Threshold		Not Applicable		No elements that could cause flicker were detected in this document.		

		101						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Headings defined		Passed		Headings have been defined for this document.		

		102						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Outlines (Bookmarks)		Passed		Bookmarks are logical and consistent with Heading Levels.		

		103				MetaData		Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Metadata - Title and Viewer Preferences		Passed		Please verify that a document title of What’s the DIF? Item Properties Associated With DIF on the ACT® is appropriate for this document.		Verification result set by user.

		104						Guideline 2.5 Input Modalities		Label in Name		Not Applicable		No Form Annotations were detected in this document.		

		105						Guideline 2.5 Input Modalities		Pointer Cancellation		Not Applicable		No mouse down events detected in this document.		

		106						Guideline 2.5 Input Modalities		Motion Actuation		Not Applicable		No elements requiring device or user motion detected in this document.		

		107						Guideline 2.5 Input Modalities		Pointer Gestures		Not Applicable		No RichMedia or FileAtachments have been detected in this document.		

		108				MetaData		Guideline 3.1 Make text content readable and understandable.		Language specified		Passed		Please ensure that the specified language (EN-US) is appropriate for the document.		Verification result set by user.

		109				Pages->0		Guideline 3.2 Make Web pages appear and operate in predictable ways		Header/Footer pagination artifacts		Passed		Page 1 does not contain header Artifacts.		Verification result set by user.

		110						Guideline 3.2 Make Web pages appear and operate in predictable ways		Change of context		Passed		No actions are triggered when any element receives focus		

		111						Guideline 3.3 Help users avoid and correct mistakes		Required fields		Not Applicable		No Form Fields were detected in this document.		

		112						Guideline 3.3 Help users avoid and correct mistakes		Form fields value validation		Not Applicable		No form fields that may require validation detected in this document.		

		113						Guideline 4.1 Maximize compatibility with current and future user agents, including assistive technologies		4.1.2 Name, Role, Value		Not Applicable		No user interface components were detected in this document.		

		114						Guideline 4.1 Maximize compatibility with current and future user agents, including assistive technologies		Status Message		Not Applicable		Checkpoint is not applicable in PDF.		
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