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Standardized admission tests such as the Swedish Scholastic Aptitude Test (SweSAT) aim to ensure fairness in higher education selection by assessing verbal and quantitative skills. Previous research on the SweSAT indicates declining scores in the Swedish Reading subtest and improved scores in the English reading subtest. Gender differences are present, with males outperforming females on most SweSAT subtests–males often perform better on the multiple-choice format used in SweSAT, especially in English as a foreign language, while females typically perform better in school. Informal English exposure through Extramural English (EE) activities, such as digital gaming and reading, is associated with higher English proficiency, with males engaging more in gaming. However, EE impact on first-language proficiency alongside gender-related differences in test performance remains unclear. This study investigates how EE activities and item format contribute to gender-related performance differences in the SweSAT verbal subtests. A total of 5,230 SweSAT test-takers completed a questionnaire on their engagement in EE activities, focusing on reading and gaming. The SweSAT verbal items were examined using Mantel-Haenszel (MH) Differential Item Functioning (DIF) analyses to identify gender- and EE-related item biases. Results showed that gamers were more likely to be favored on English reading comprehension items, whereas non-gamers were favored on Swedish subtests. English items displayed DIF favoring frequent readers, whereas low-frequency readers were favored on some Swedish items. Male-favored DIF appeared mainly on English items, and females were favored on Swedish items. No consistent DIF patterns were linked to item format or word class across verbal items.
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Introduction

Standardized admission tests are widely employed worldwide to promote equal academic opportunities and ensure fairness in selecting all applicants for higher education. In Sweden, the Swedish Scholastic Aptitude Test (SweSAT) plays a pivotal role in higher education admission, serving as an alternative to upper secondary school grades (Lyrén and Wikström, 2020; Stage and Ögren, 2004). The SweSAT includes quantitative and verbal subtests, with the latter assessing proficiency in English as a foreign language (L2) through an English comprehension test, and Swedish as the first language (L1) through vocabulary, reading comprehension, and sentence completion tests. The present study focuses on gender differences in the verbal subtests, and the engagement in gaming and reading in English during leisure time.


Background

Between 2012 and 2018, SweSAT data showed that Swedish reading comprehension and English reading comprehension followed opposite trends, with a decline in Swedish performance and improved English. Both males and females showed a similar decrease in Swedish reading comprehension and an increase in English reading comprehension, although males scored slightly higher than females (Löwenadler, 2022). These opposing trajectories raise concerns about underlying factors, including whether increased exposure to informal English-language activities, often called Extramural English (EE) activities, might contribute to this pattern. Although extensive research links EE to improved English language proficiency (Sundqvist, 2009; Sundqvist and Wikström, 2015; Warnby, 2022), less is known about its potential impact on first-language proficiency.

Fairness and validity are key roles in this assessment given the SweSAT's relevance in determining access to higher education. Validity refers to the degree to which empirical evidence and theoretical frameworks support the adequacy of a measurement (Messick, 1989). Fairness, closely related to validity, involves ensuring equitable conditions in the development and administration of tests for all test-takers. Fairness may be questioned in a test like SweSAT when certain groups obtain higher scores. To investigate the presence of unfair group differences, Differential Item Functioning (DIF) can be used. DIF occurs when individuals from different groups (e.g., gender, age) with the same underlying ability have different probabilities of answering an item correctly (AERA et al., 2014).

Continuing with validity and fairness, the test format has been suggested as a contributing factor to gender differences in performance. Research across different countries, including Sweden, indicates that males generally perform better on multiple-choice items, while females tend to perform better on constructed-response or open-ended questions (Reardon et al., 2018; Wikström and Wikström, 2017; Riukula, 2023). Given that the SweSAT relies entirely on multiple-choice questions, male test-takers may be favored and have different test-taking strategies than females (Stenlund et al., 2016). Females were more likely to keep track of time and skip questions, whereas males tended to focus on identifying correct answers, potentially reflecting greater risk-taking behavior among males. These differences in behavior, rather than ability, may partly account for observed performance gaps.

In Sweden, moderate DIF has been found in the SweSAT's language assessment between 2011 and 2013. In Swedish verbal subtests, items often favored females, but items in English reading comprehension favored males (Wedman, 2017). While the content of the items seems to be a relevant issue, in which Swedish stereotypical female-related words favored them, males were favored in English reading comprehension, regardless of the content. Although designed to provide equal opportunity, standardized tests might reflect gender-related preferences in using first and foreign languages. Gender differences were also investigated in this college admission test between 2014 and 2023. In the SweSAT, verbal items identified as exhibiting DIF mostly favored females in the Swedish subtests. At the same time, males were more often favored in the English reading comprehension subtest, particularly in sentence completion items (Wedman and Laukaityte, 2025).

Moreover, studies like those by Fischer et al. (2013) and Karlsson and Wikström (2021) report that standardized admission tests, including the SweSAT, tend to underpredict female academic performance and overpredict male performance, even when controlling for achievement levels. While the effect sizes are small, they highlight the importance of considering item content and factors such as test design, motivation, and effort (Graetz and Karimi, 2022). Females often outperform males in upper secondary school grade point average (GPA), but this advantage is not carried over to standardized multiple-choice contexts such as the SweSAT.

Research in a Korean context also analyzed how item-level bias can contribute to test performance. Pae (2012) analyzed gender-related DIF in the English section of the Korean Scholastic Aptitude Test over several years. Specifically, a higher percentage of fill-in-the-blank items, items assessing contextual meaning, and those involving graphs, grammar, and vocabulary favored males over females. Additionally, a strong link exists between gender differences in how examinees perceive the appeal of test items and the extent of gender-games DIF.

To understand the gender-related differences in language performance, consideration of the environment in which language learning occurs is essential. Language learning occurs in both formal and informal settings, and informal learning has gained increased attention from researchers, particularly in the context of foreign language learning (Alonso, 2023; Sundqvist, 2009; De Wilde et al., 2020; Sylvén and Löwenadler, 2023; Warnby, 2022). While formal learning is established by guidelines and graded following a criterion, informal learning is often unintentional per se (Krashen, 1976). It does not follow a given structure, which is an obstacle to explaining the outcomes and how that is transferred to formal learning. Livingstone (2006, p. 206) defined informal learning as “any activity involving the pursuit of understanding, knowledge, or skill that occurs without the presence of externally imposed curricular criteria.” In addition to learning the first language, several authors have investigated the impact of out-of-school exposure to a foreign language, such as English, known as EE. EE is a term consistently used in previous research concerning informal learning (Kusyk et al., 2025). It refers to the engagement in English-language activities in informal contexts, typically without the intention to learn the language. A teacher does not initiate this type of learning, but by the learner themselves, or through friends or relatives (Sundqvist and Sylvén, 2016). EE is often assessed through several dimensions, including gaming, digital creativity, niche activities, internalization of English, viewing, social interaction, music, and reading and listening (Sundqvist and Uztosun, 2024). Nevertheless, previous research found that reading and digital gaming were more strongly associated with English reading comprehension than the other EE activities (Neagu et al., 2025). Therefore, the present study examines how the engagement in EE-related gaming and EE reading activities influences performance on the verbal subtest of the SweSAT. By comparing the performance of male and female participants involved in these EE activities, we aim to identify possible gender-based DIF and investigate how these activities may contribute to the performance in the different groups.

Digital gaming is one of the most popular EE activities among young people as it is widely accessible and facilitates interaction with others (Swedish Media Council, 2023; Sylvén and Sundqvist, 2012). Hanghøj et al. (2022) referred to digital games as any game that takes place on an electronic device and consists of aims, rules, and outcomes (Plass et al., 2015). In Sweden, 9 out of 10 children between 8 and 19 years old play digital games, without differences between males and females (Swedish Internet Foundation, 2023). However, gaming frequency differs, with males playing more than females. This variation has been linked to differences in English vocabulary tests scores (Sundqvist, 2019; Sundqvist and Wikström, 2015). Outside Sweden, findings have been mixed. Muñoz and Cadierno (2021) found that frequent gaming correlated positively with English proficiency among Danish students, while De Wilde et al. (2020) reported similar findings among Dutch students. Additionally, Tran and Miralpeix (2024) reported a negative correlation in the Spanish context. Calafato and Clausen (2024) studied this issue in Norway with students in secondary education, finding that gaming frequency did not correlate with vocabulary knowledge. It is unclear, and causality has not yet been found (Kusyk et al., 2025). However, most research suggests that gaming tends to relate to positive academic performance in English tests, leading researchers to consider whether gamers learn differently than students who do not engage in this EE activity.

Reading, another EE activity, has consistently been associated with positive academic outcomes in English proficiency. Tran and Miralpeix (2024) found that reading positively correlated with English grades in Spanish secondary students. Meyer et al. (2024), using longitudinal data from German students in grades 11 and 13, found that frequent reading during leisure time led to improved English reading comprehension. Additionally, students who spent more time engaging in reading showed more motivation in learning English as well. In Sweden, Warnby (2022) found that while Swedish students are exposed daily to EE activities, reading and gaming were both positively correlated with English academic vocabulary knowledge. Additionally, both reading and gaming were more popular among males than females, especially gaming. This could suggest that males learn more academic English vocabulary and achieve higher scores than females due to being more exposed to digital games.

Despite the extensive research on EE and foreign language learning, few studies have addressed whether exposure to EE activities can be associated with L1 proficiency or test performance. A study by Sigurjónsdóttir and Nowenstein (2021) examined whether learning English as a foreign language can reduce the exposure and acquisition of Icelandic as a first language in children between 3 and 12 years old. Results showed that the influence of English on the Icelandic language was minimal in grammar and vocabulary, as reflected in the scores. This was attributed to limited exposure to English, although its use increases with age.

The assumption that prolonged exposure to EE activities could interfere with first-language proficiency is inconclusive. Haman et al. (2017), for example, found that while reduced L1 production at home due to greater L2 (English) use could impact L1 outcomes, L1 comprehension remained unaffected. This suggests that EE activities may not directly impact performance in Swedish verbal subtests on the SweSAT, especially since comprehension and production are distinct cognitive processes (Clifton et al., 2013). However, this study did not account for gender-related differences, leaving open questions about how exposure to EE activities may relate to differences between male and female test-takers in their Swedish L1 and English L2 languages.



Research gap, purpose, and research questions

Over the last 20 years, research in informal language learning has primarily focused on English acquisition as a foreign language due to exposure to EE activities (Kusyk et al., 2025). However, research lacks findings on how such exposure might influence performance in standardized college admission tests assessing L1 besides English. Interestingly, while English reading comprehension scores on the SweSAT have increased over the past decade, Swedish reading comprehension scores have consistently declined (Löwenadler, 2022), leaving the door open to investigate the possible factors of these changes. While existing research has investigated the role of EE in foreign language acquisition, its relationship to L1 and its potential influence on gender differences in standardized assessments such as the SweSAT remains unexplored. These considerations highlight the importance of studying how informal language learning and item format may contribute to observed differences in male and female test outcomes. Therefore, the present study investigates the presence of DIF in the verbal section of the SweSAT, focusing on EE variables (digital gaming and reading) and gender-related differences. The verbal section includes three subtests assessing Swedish language knowledge and one assessing English proficiency. The goal is to examine how these EE activities interact with test performance in both Swedish and English, and whether males and females perform differently in the SweSAT verbal section. The research questions addressed are:

1. How does verbal performance differ by sex and frequency of exposure to EE activities?

2. To what extent do EE activities, gender, and their interaction contribute to DIF in the SweSAT verbal items, including L2 English and L1 Swedish subtests?

3. How might detecting of DIF related to EE activities help to understand gender differences in performance on the SweSAT verbal subtests?




Methods


Participants and procedure

The SweSAT test-takers (n = 32,097) were approached to complete our questionnaire in May of 2023, shortly after the test administration. They received an email describing the study and its purpose, as well as a link to a voluntary questionnaire estimated to take 10 min to complete. Only first-time test-takers were approached to avoid the effects of previous exposure to the SweSAT (Cliffordson, 2004). A total of 6,079 participants responded to the questionnaire. The sample used in this study consisted of 5,230 participants who reported Swedish as their first language, of whom 56% were females. The age groups in the SweSAT database are divided into five categories: ≤ 20, 21–24, 25–29, 30–39, and ≥40. The youngest age category (20 years old or younger) represented 77% of the sample. Information on age groups division was retrieved from the SweSAT database and has not been altered.

We used a non-probability purposive sampling method, deliberately targeting first-time test takers. Self-selected participants later showed higher scores across all verbal subtests, indicating an overrepresentation of this group, which may limit the generalizability of the results to the SweSAT population from the spring 2023 administration (N = 61,148) (Galloway, 2005).



Ethical consideration

The data were stored and handled anonymously in accordance with the General Data Protection Regulation (GDPR). Participants were invited via email, informed about the purpose of the study, and participated voluntarily with the right to withdraw their data at any time.



EE activities assessment

EE activities was assessed using a questionnaire administered via SurveyandReport (Artologik, 2023) which is a standard method used in previous studies measuring exposure to these activities (Kusyk et al., 2025; Sundqvist, 2024). The questionnaire comprised 21 questions designed to assess exposure to and use of EE; one of the items collects information about reading frequency and two items about gaming exposure explained below.

Previous research has shown that, among the different EE activities, reading and gaming showed the strongest association with English reading comprehension performance in the SweSAT (Neagu et al., 2025), these two variables were selected for further analyses in the current study. First, Reading was defined for the participants as how often they read books, newspapers, etc. in English. The option responses were represented on a 5-point Likert scale: 5 = Daily, 4 = Once or a few times per week, 3 = Once or a few times per month, 2 = Once or a few times per year, and 1 = Less often than once per year or never. In the dataset, low frequent readers were classified as 0 if they chose option 1, 2, or 3, and frequent readers as 1 if they chose option 4 or 5. Previous research has shown a similar classification based on books and magazines in Swedish (Sörman et al., 2018).

Secondly, we examined digital gaming-related variables. Several researchers have studied the impact of gaming, as it is one of the most common leisure activities (Calafato and Clausen, 2024; Sylvén and Sundqvist, 2012; Sundqvist, 2019). However, these studies often do not establish what it means to be a gamer. Shaw (2012) attempted to define gamer as an identity but did not address behavior or frequency. In this study, we distinguish between two variables:

• Gamer: participants were asked whether they regularly play digital games, i.e., computer, console and/or mobile games (online or offline; single-player or multiplayer). Those who answered yes (1) were considered gamers, and those who answered no (0) were considered non-gamers.

• Gamer based on frequency: participants were asked how many hours, approximately, they play digital games in English during a typical week. Reported hours varied from 0 to 120 weekly hours. All participants were then classified into two categories: 0 (low-frequent gamers) if reported hours were ≤ 5, and 1 (frequent gamers) if reported hours were > 5. Previous research classified gaming frequency into low, moderate, and frequent groups (Sundqvist, 2013, 2019). However, Neagu et al. (2025) found no significant difference between moderate and frequent gamers on any outcome variable, and the two categories were deemed sufficient.

• Additionally, the Sex variable was used to investigate differences between males and females, coded as 1 and 2, respectively. The data was retrieved from the national identification number, which reflects the sex assigned at birth. However, we will refer to it as gender throughout the study.



Verbal assessment

The SweSAT aims to measure scholastic proficiency and is used for selection to higher education in Sweden. It consists of one quantitative and one verbal section comprising four subtests with 80 dichotomously scored multiple-choice questions each. The subtests target mathematical problem-solving (XYZ), quantitative comparisons (QC), data sufficiency (DS), diagrams, tables, and maps (DTM), vocabulary (WORD), Swedish reading comprehension (READ), sentence completion (SEC), and English reading comprehension (ERC) (Wedman, 2017).

This study focused on the verbal section, which consists of four subtests (i.e., WORD, SEC, READ, ERC) with 20 items each (Stage and Ögren, 2004, 2010). The internal consistency of the 2023 SweSAT administration showed excellent reliability, with a Cronbach's alpha of α = 0.92.

The WORD subtest (Items 1–10; 41–50) assesses the understanding of concepts with Swedish or foreign origin. The options presented in each item are either a synonym or a hyponym. The READ (Items 11–20; 51–60) subtest assesses test-takers' Swedish reading comprehension using short and long texts that reflect the level they will encounter at the university level (Stage and Ögren, 2004). The SEC (Items 21–30; 61–70) subtest consists of items with one to three words in each response option and aims to evaluate test-takers' ability to fit words into a context (Stage and Ögren, 2010). The ERC (Items 31–40; 71–80) subtest includes five sentence-completion items; the remaining items involve interpreting short texts, long texts, or both. Test-takers are expected to identify the relevant information in the text rather than isolated details (Stage and Ögren, 2004).



Data analysis

The analysis begins with the computation of mean scores for each verbal subtest in the SweSAT, separated by males and females and their corresponding EE activity subgroups, to provide descriptive data and give an overview of the group differences. Effect sizes of the mean differences between the EE activities subgroups among males and females were calculated using Cohen's d, considering 0.20, 0.50, and 0.80 as small, medium, and large effects, respectively (Cohen, 1988, 1992).

To further analyze any group differences, we conducted DIF analyses using the Mantel-Haenszel method (MH; Mantel and Haenszel, 1959), as the main analysis of this study. MH is widely used for DIF detection due to its simplicity and effectiveness in detecting uniform DIF. Uniform DIF refers to a constant advantage or disadvantage for a one group over the other across all ability levels, whereas non-uniform DIF refers to a variation in the direction across the ability levels, for instance, one group may be favored at lower ability levels while the other group is favored at higher ability levels (Desjardins and Bulut, 2018). Chi-square statistic (χ2) is computed as well as the effect size, which categorizes the strength of the DIF, using ETS Delta classification. The effect size is classified by Holland and Thayer (1985) as follows

• A: |ΔMH | ≤ 1, negligible DIF

• B: 1 < |ΔMH | ≤ 1.5, moderate DIF

• C: |ΔMH | > 1.5, large DIF.

While MH only detects uniform DIF, Chen et al.'s (2024) systematic review showed that MH is commonly used when conducting DIF in language assessments. Additionally, SweSAT data showed a lack of non-uniform DIF (Wedman, 2017), making MH a suitable approach for this study.

DIF analysis was performed in R, version 4.4.1 (R Core Team, 2024), using difR (Magis et al., 2010) packages with a set default significance level α = 0.05. To compute descriptive statistics, we used cat (R Core Team, 2024), stats (R Core Team, 2024) for mean differences using t-test, and psych (Revelle, 2025) package to calculate Cohen's d values. Plots were created with ggplot2 (Wickham, 2016).

Omitted questionnaire responses were present in this sample. Specifically, two responses were missing for the item on reading frequency in English, and 26 responses were missing for the item on gaming frequency in English among participants who indicated that they play digital games. The omitted responses, coded as NA, were discarded when computing the MH DIF analysis.




Results

Among the total of 5,230 participants, 87% of non-gamers were females, whereas 69% of males were classified as gamers. Among the gamers, 53% of females were low-frequent gamers, while 80% of males were frequent gamers. Concerning reading habits, 28% of females were low-frequent readers, and 29% were frequent readers (see Figure 1). Moreover, the male and female SweSAT test-takers population in the spring of 2023 scored lower on average than the study participants across all subtests (see Table 1).


[image: Diagram showing a total population of 5,230 divided into categories. Gender: 2,286 males and 2,944 females. Age categories: AgeCat1 with 4,050, AgeCat2 with 639, AgeCat3 with 224, AgeCat4 with 219, AgeCat5 with 98. Gaming status: 2,581 gamers, 2,649 non-gamers; gamers are further divided into 877 low-frequent and 1,678 frequent gamers. Reading frequency: 2,406 low-frequent readers, 2,822 frequent readers.]
FIGURE 1
 Sample distribution divided from the total participants into subgroups based on EE activities questionnaire responses. AgeCat 1–5 represent the age division in the SweSAT: ≤ 20, 21–24, 25–29, 30–39, and ≥40. Participants are also classified as non-gamers if they answered “No” and gamers if they answered “Yes” to play digital games. Those who reported playing digital games 5 or less hours per week were assigned to low-frequent gamers and to frequent gamers if they reported gaming more than 6 h per week. Reading frequency was divided in low-frequent readers if participants engaged in Extramural English (EE) Reading from never to once or a few times per month, and frequent readers if they engaged in EE Reading once or a few times per week, or daily. Lines indicate four different ways of dividing the total sample into subgroups.


TABLE 1  Average scores and standard deviations for each verbal subtest on the SweSAT separated by males and females and their corresponding EE activities subgroups.


	Groups
	Subgroups
	n
	WORD
	READ
	SEC
	ERC





	Males

 
	
	Gamer
	1,774
	11.7 (3.9)
	12.9 (3.8)
	11.7 (4.0)
	14.5 (3.6)

 
	
	Non-gamer
	512
	13.1 (4.0)
	13.1 (4.1)
	13.2 (4.4)
	13.4 (4.1)

 
	
	Low-frequent gamer
	414
	12.4 (3.9)
	13.1 (3.8)
	12.4 (4.3)
	13.9 (3.8)

 
	
	Frequent gamer
	1,345
	11.6 (3.8)
	12.8 (3.9)
	11.6 (3.9)
	14.5 (3.6)

 
	
	Low-frequent reader
	961
	11.6 (3.9)
	12.3 (3.9)
	11.6 (4.1)
	13.2 (3.9)

 
	
	Frequent reader
	1,325
	12.4 (3.9)
	13.4 (3.8)
	12.3 (4.1)
	14.9 (3.5)

 
	
	Total males
	2,286
	12.0 (4.0)
	12.9 (3.9)
	12.0 (4.2)
	14.2 (3.8)

 
	
	SweSAT population
	29,263
	10.5 (4.1)
	11.1 (4.1)
	10.6 (4.3)
	12.4 (4.3)

 
	Females

 
	
	Gamer
	807
	11.8 (3.9)
	12.1 (3.8)
	11.1 (4.0)
	12.7 (3.8)

 
	
	Non-gamer
	2,137
	12.0 (3.9)
	12.0 (3.8)
	11.4 (4.0)
	11.5 (4.0)

 
	
	Low-frequent gamer
	463
	11.9 (4.0)
	12.2 (3.9)
	11.2 (4.1)
	12.4 (4.0)

 
	
	Frequent gamer
	333
	11.6 (3.9)
	11.9 (3.6)
	11.0 (3.8)
	13.2 (3.7)

 
	
	Low-frequent reader
	1,445
	11.6 (3.9)
	11.5 (3.8)
	11.1 (4.0)
	10.8 (3.9)

 
	
	Frequent reader
	1,497
	12.3 (3.8)
	12.4 (3.8)
	11.6 (4.0)
	12.8 (3.8)

 
	
	Total females
	2,944
	11.9 (3.9)
	12.0 (3.8)
	11.4 (4.0)
	11.8 (4.0)

 
	
	SweSAT population
	31,885
	10.6 (4.2)
	10.7 (4.0)
	10.2 (4.2)
	10.4 (4.1)






Average scores of each subgroup on the subtest are represented, with standard deviations in parentheses. Males and females are divided in subgroups. Total males and total females refer to the total participants of this study (n = 5,320) while SweSAT population refers to all test-takers from the spring 2023 administration (N = 61,148). Male gamers are the participants who reported to play digital games. Male frequent gamers are those participants, who beside playing digital games, play more than 5 h per week on average. Male frequent readers are the male participants who read in English once or a few times per week or daily. Same case applies for the females' subgroups. SweSAT, Swedish Scholastic Aptitude Test administration of spring 2023; EE, Extramural English; SEC, sentence completion; ERC, English reading comprehension.




The following results include average scores and standard deviations for different groups, which are represented in Table 2.

TABLE 2  t-test results comparing groups and subgroups among males and females and EE activities on SweSAT verbal subtests.


	Groups
	WORD
	READ
	SEC
	ERC





	Total participants (males vs. females)
	t(4, 882) = 0.82, p = 0.412
	t(4, 854) = 8.37, p < 0.001
	t(4, 798) = 5.97, p < 0.001
	t(5, 028) = 22.07, p < 0.001

 
	Total participants (non-gamers vs. gamers)
	t(5, 222) = 4.23, p < 0.001
	t(5, 223) = −4.00, p < 0.001
	t(5, 223) = 2.26, p = 0.024
	t(5, 213) = −18.80, p < 0.001

 
	Total participants (low vs. frequent gamers)
	t(1, 728) = 3.37, p < 0.001
	t(1, 760) = −0.24, p = 0.814
	t(1, 674) = 2.26, p = 0.024
	t(1, 667) = −7.26, p < 0.001

 
	Total participants (low vs. frequent readers)
	t(5, 068) = −6.24, p < 0.001
	t(5, 071) = −9.74, p < 0.001
	t(50, 89) = −5.44, p < 0.001
	t(4, 963) = −18.31, p < 0.001

 
	Males

 
	Non-gamers vs. gamers
	t(806) = 6.61, p < 0.001
	t(791) = 1.07, p = 0.284
	t(782) = 6.84, p < 0.00
	t(764) = −4.90, p < 0.001

 
	Low vs. frequent gamers
	t(671) = 3.63, p < 0.001
	t(606.1) = 1.30, p = 0.195
	t(646) = 3.79, p < 0.001
	t(656) = −3.01, p = 0.003

 
	Low vs. frequent readers
	t(2, 066) = −4.47, p < 0.001
	t(2, 030) = −6.47, p < 0.001
	t(2, 064) = −4.02, p < 0.001
	t(1, 956) = −10.23, p < 0.001

 
	Females

 
	Non-gamers vs. gamers
	t(1, 445) = 1.37, p = 0.170
	t(1, 474) = −0.68, p = 0.495
	t(1, 453) = 1.93, p = 0.054
	ERC t(1, 493) = −7.96, p < 0.001

 
	Low vs. frequent gamers
	t(726) = 1.03, p = 0.302
	t(745) = 0.77, p = 0.440
	t(741) = 0.95, p = 0.341
	t(736) = −2.84, p = 0.005

 
	Low vs. frequent readers
	t(2, 926) = −4.33, p < 0.001
	t(2, 932) = −6.58, p < 0.001
	t(2, 931) = −3.17, p = 0.002
	t(2, 922) = −14.33, p < 0.001

 
	Males vs. females

 
	Low-frequent gamers
	t(866) = 1.69, p = 0.092
	t(868) = 3.53, p < 0.001
	t(855) = 4.09, p < 0.001
	t(870) = 5.80, p < 0.001

 
	Frequent gamers
	t(505) = −0.25, p = 0.805
	t(538) = 3.78, p < 0.001
	t(521) = 2.27, p = 0.024
	t(495) = 6.05, p < 0.001

 
	Low-frequent readers
	t(2, 058) = −0.16, p = 0.872
	t(2, 003) = 4.65, p < 0.001
	t(1, 998) = 2.97, p = 0.003
	t(2, 074) = 15.30, p < 0.001

 
	Frequent readers
	t(2, 761) = 0.65, p = 0.515
	t(2, 770) = 6.25, p < 0.001
	t(2, 742) = 4.88, p < 0.001
	t(2, 810) = 14.91, p < 0.001






EE, extramural English; SweSAT, Swedish Scholastic Aptitude Test; SEC, Sentence completion; ERC, English reading comprehension.





Performance of the verbal subtests among total participants (n = 5,320)

As shown in Table 1, the average scores and standard deviations for the verbal subtests (WORD, SEC, READ, ERC) are represented by gender, gaming, and reading frequency. Among all participants, males performed better on average than females in READ [d = 0.23, 95% CI (0.18, 0.29)], SEC [d = 0.17, 95% CI (0.11, 0.22)], and ERC [d = 0.61, 95% CI (0.56, 0.67)], but there were no significant gender differences in WORD.



Performance of the verbal subtests among male participants (n = 2,286)

In the male group, non-gamers scored higher on average in WORD [d = 0.34, 95% CI (0.24, 0.44)] and SEC [d = 0.36, 95% CI (0.26, 0.46)] compared to gamers, while gamers outperformed non-gamers in ERC [d = −0.26, 95% CI (−0.36, −0.16)]. A similar pattern was observed when comparing low-frequent gamers to frequent gamers among all participants: low-frequent gamers performed better in WORD [d = 0.21, 95% CI (0.10, 0.32)] and SEC [d = 0.22, 95% CI (0.11, 0.33)], whereas frequent gamers scored higher in ERC [d = −0.17, 95% CI (−0.29, −0.06)]. No significant group differences were found in the READ subtest. Frequent readers scored higher on average than low-frequent readers across all subtests [d = −0.19, 95% CI (−0.27, −0.11) in WORD; d = −0.28, 95% CI (−0.36, −0.19) in READ; d = −0.17 in SEC, 95% CI (−0.25, −0.09); d = −0.44 in ERC, 95% CI (−0.52, −0.36)].



Performance of the verbal subtests among female participants (n = 2,944)

In the female group, gamers scored higher in ERC [d = −0.32, 95% CI (−0.41, −0.24)] than non-gamers, and no significant difference found in the remaining subtests–WORD, READ, and SEC–between gamers and non-gamers. Frequent gamers also scored higher in ERC [d = −0.20, 95% CI (−0.34, −0.06)] than low-frequent gamers. No significant group differences were found in READ and SEC subtests, nor were there significant mean differences in WORD subtest between low-frequent and frequent gamers. Similarly to males, frequent readers females scored higher on average than low-frequent readers in all subtests [d = 0.16, 95% CI (−0.23, −0.09) in WORD; [d = 0.24, 95% CI (−0.32, −0.17) in READ; d = −0.12, 95% CI (−0.19, −0.04) in SEC; d = −0.53, 95% CI (−0.60, −0.46) in ERC].



DIF and performance analyses across gender and EE subgroups

A MH analysis was conducted to examine whether the items functioned differently based on EE activities and gender. The ETS delta classification was used to interpret the magnitude of DIF, and only DIF items with moderate or large effect size are discussed below. DIF plots for each group comparison are also provided. The results are reported separately for different subgroups and for the total sample.


Comparison between gamers (n = 2,581) vs. non-gamers (n = 2,649)

When comparing gamers and non-gamers, with non-gamers as the focal group, several items in the WORD (1, 5, 7, 9, 41, 44, 46, 49), READ (55), and SEC (20, 21, 62, 67) subtests exhibited moderate to large DIF in favor of non-gamers, see Figure 2. In contrast, items favoring gamers appeared exclusively in the ERC subtest (37, 39, 40, 72, 73).


[image: Scatterplot displaying Mantel-Haenszel Differential Item Functioning (DIF) statistics against item numbers, categorized by ETS classification: A (gray), B (orange), and C (red). Points are dispersed across a range from negative two to two on the Y-axis and zero to eighty on the X-axis.]
FIGURE 2
 Mantel-Haenszel DIF plot comparing gamers and non-gamers across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.


The comparisons of effect sizes across the subtests indicated that non-gamers performed better than gamers in WORD [d = 0.12, 95% CI (0.06, 0.17)] and SEC [d = 0.06, 95% CI (0.01, 0.12)], while gamers outperformed non-gamers in READ [d = −0.11, 95% CI (−0.16, −0.06)] and ERC [d = −0.52, 95% CI (−0.57, −0.46)]. Gamers were more likely to answer correctly on items in the L2 English subtest, whereas non-gamers performed better on the L1 Swedish subtests.



Comparison between low-frequent gamers (n = 877) vs. frequent gamers (n = 1,678)

Few items exhibited DIF when comparing low-frequent gamers and frequent gamers in the total sample, and the effect sizes were negligible. Both groups were equally likely to answer the items correctly. Cohen's d values showed that low-frequent gamers scored higher on average than frequent gamers in WORD [d = 0.14, 95% CI (0.06, 0.22)] and slightly in SEC [d = 0.10, 95% CI (0.01, 0.18)] subtests, while frequent gamers scored higher than low-frequent gamers in the ERC [d = −0.31, 95% CI (−0.39, −0.23)] subtest. No significant group differences were found in the READ subtest.



Comparison between low-frequent readers (n = 2,406) vs. frequent readers (n = 2,822)

When comparing low-frequent and frequent readers, with low-frequent readers as the focal group, a few items displayed DIF, including some with moderate effect sizes (see Figure 3).


[image: Scatterplot showing MH DTF Statistic against Item Number. Items are classified as ETS Classification A (gray) and B (orange). Most items are gray, with some orange outliers at higher and lower statistics.]
FIGURE 3
 Mantel-Haenszel DIF plot comparing low-frequent readers and frequent readers across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, and B = moderate DIF.


Low-frequent readers showed an advantage on specific items from the WORD (9, 46) and SEC (21, 26) subtests, whereas frequent readers performed better on specific items from the WORD (42) and ERC (37, 40) subtests. Although the patterns are inconsistent, test-takers who read in English a few times per month or less were favored in items that assess L1 Swedish. In contrast, DIF observed in ERC items favored test-takers who read in English a few times per week or more. Results indicated that frequent readers outperformed low-frequent readers in WORD [d = −0.17, 95% CI (−0.23, −0.12)], READ [d = −0.27, 95% CI (−0.33, −0.22)], SEC (d = −0.15, 95% CI (−0.21, −0.10)], and ERC [d = −0.51, 95% CI (−0.57, 0.46)] subtests.



Comparison between males (n = 2,286) vs. females (n = 2,944)

Gender-based comparisons were also conducted, with females as the focal group. Several items were flagged showing moderate to large DIF, as illustrated in Figure 4. Males were favored on items from the READ (14), SEC (22, 64), and especially the ERC subtest (31, 33, 34, 37, 39, 72, 73, 75). In contrast, females have a performance advantage on items from the WORD (5, 7, 44, 48, 49), READ (17–20), and SEC (21) subtests. When examining the SweSAT population of test takers from spring 2023, the items that displayed DIF were generally consistent with those found in our sample. Males were favored in READ (14), SEC (22) and ERC (31, 33, 37, 39, 72, 73, 75), while females were favored on WORD (5, 8, 48, 49), READ (17–20), and SEC (21). However, items 7 and 44 (WORD) and 34 (ERC) only displayed DIF in the current sample.


[image: Scatter plot showing MH DIF statistics versus item numbers. Dots represent different ETS classifications: A (grey), B (orange), and C (red). Classification C has the highest variance, with points scattered above and below zero.]
FIGURE 4
 Mantel-Haenszel DIF plot comparing males and females across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.



Gender comparison among low-frequent gamers (n = 877)

Within the gamer subsample, gender-related DIF, with females (n = 463) as the focal group, was analyzed. Among low-frequent gamers (see Figure 5), a greater number of items displayed DIF favoring females, particularly within the WORD (2, 5–7, 43, 45, 48, 49), READ (17–20, 55, 58), and SEC (21, 29, 62, 68) subtests. Only a few items favored males in this group (46 in WORD, 16 in READ). Despite the majority of items exhibiting DIF favoring females, effect sizes indicated that males scored higher on average than females across all subtests [d = 0.24, 95% CI (0.11, 0.37) in READ; d = 0.28, 95% CI (0.14, 0.41) in SEC; d = 0.39, 95% CI (0.26, 0.53) in ERC] except for WORD, where no significant group differences were observed.


[image: Scatter plot comparing item numbers to MH D–DIF statistics, indicating ETS classifications with three colors: gray for A, orange for B, and red for C. Points scattered from negative two to three on the y-axis, with item numbers up to eighty on the x-axis. Notable C-classifications are clustered above two.]
FIGURE 5
 Mantel-Haenszel DIF plot comparing low-frequent gamers males and females across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.




Gender comparison among frequent gamers (n = 1,678)

In the frequent gamers group (see Figure 6), fewer items displayed DIF overall. Items favoring males were primarily located in the READ (13, 14) and ERC (33, 34) subtests, while items favoring females (n = 333) appeared in WORD (5, 8, 43, 48, 49), READ (17–20), and SEC (21) subtests. Analysis of effect sizes showed that males scored higher on average than females in READ [d = 0.22, 95% CI (0.10, 0.34)], in SEC [d = 0.14, 95% CI (0.02, 0.26)], and in ERC [d = 0.38, 95% CI (0.26, 0.50)] subtests. No significant gender differences were observed in the WORD subtest.


[image: Scatter plot illustrating ETS classification with items on the x-axis and MH DDF statistics on the y-axis. Points are color-coded: gray for Class A, orange for Class B, and red for Class C. Higher points are primarily in Classes B and C.]
FIGURE 6
 Mantel-Haenszel DIF plot comparing frequent gamers males and females across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.


Females who reported playing 5 h or less per week were more likely to answer items assessing L1 Swedish correctly than those who reported playing more than 5 h per week. Male-favoring DIF items appear to be fewer, particularly among low-frequent gamers.



Gender comparison among low-frequent readers (n = 2,406)

In the low-frequent readers group, effect sizes across the subtests, when comparing males and (n = 1,445) females, showed d = 0.20, 95% CI (0.11, 0.28) in READ, d = 0.12, 95% CI (0.04, 0.21) in SEC, and d = 0.64, 95% CI (0.55, 0.72) in ERC, indicating that males performed better on average than females in these subtests. No significant gender differences were observed in the WORD subtest. A substantial number of items across the WORD (1–7, 9, 43–45, 48, 49), READ (11, 17–20, 53, 55), and SEC (21, 23–26, 29, 62, 65, 67, 68) subtests exhibited DIF favoring females (see Figure 7). In contrast, only a small set of items, primarily within the ERC (33, 39, 72, 73) subtest, favored males.


[image: Scatter plot showing ETS classification of items based on MH DIF statistics. Items are numbered 1 to 80 along the x-axis, representing item number. The y-axis represents MH DIF statistic values. Data points are colored according to ETS classification: A (gray), B (yellow), C (red). Most items fall in the gray category, with fewer in yellow and red categories marked above 2 on the y-axis.]
FIGURE 7
 Mantel-Haenszel DIF plot comparing low-frequent readers males and females across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.




Gender comparison among frequent readers (n = 2,822)

In the frequent readers group, Figure 8 shows a decrease in DIF. Although females (n = 1,497) continued to be favored on several items in WORD (5, 6, 7, 9, 44, 48, 49), READ (17–20), and SEC (21), DIF favoring males was more evident in the ERC subtest (33, 37, 39, 71–73) and only a few items were flagged for DIF in the READ subtest (14, 16).


[image: Scatter plot depicting ETS classification of items with MH DPF statistic on the vertical axis and item number on the horizontal axis. Items are color-coded: A (grey), B (yellow), and C (red). Key visible patterns include several C items with a high statistic above one and others distributed across different values, highlighting varying degrees of differential performance.]
FIGURE 8
 Mantel-Haenszel DIF plot comparing frequent readers males and females across SweSAT verbal items with ETS delta classification. WORD items represented in 1–10; 41–50. READ items 11–20; 51–60; SEC items 61–70; 61–70. ERC items 31–40; 71–80. A = negligible DIF, B = moderate DIF, and C = large DIF.


Cohen's d values comparing males and females showed that males obtained higher scores than females on average in READ [d = 0.24, 95% CI (0.16, 0.31)], SEC [d = 0.18, 95% CI (0.11, 0.26)], and in ERC [d = 0.56, 95% CI (0.48, 0.64)] subtests. Again, no significant gender differences in the WORD subtest.

When comparing both reading frequency groups, frequent reader males were more consistently favored on ERC items than low-frequent readers, while low-frequent reader females were more favored compared to frequent readers counterparts. However, the difference in the number of DIF items between the genders was smaller in the frequent readers group.




Item and content-related differences

In our sample from this SweSAT administration, no consistent patterns were found among the items that displayed DIF regarding the item-format, word class (i.e., noun, verb, adjective) or gender-related content domains. However, males and females tended to perform better on different subtests. Females were favored in Swedish subtests, particularly in two WORD items that included content related to fashion (item 44) and mental health (item 7). In contrast, males were more likely to answer correctly in the ERC subtest, as well as in one item in READ and two SEC items, one of which referenced “fake news” (item 22).

Additionally, several items in the ERC subtest, especially sentence completion items, consistently favored male participants across different EE-related subgroups (items 72 and 73). When we examined the gender-related DIF by gaming frequency, no DIF was observed in sentence completion items in the ERC subtest.



Discussion

This study aimed to investigate the presence of DIF in the verbal section of the SweSAT in relation to gender and engagement in EE activities, specifically gaming and reading. To address this, SweSAT first-time test-takers' data were used to examine whether items within WORD, READ, SEC, and ERC functioned similarly across gender and EE activities groups. The findings indicate the presence of DIF across all verbal subtests and gender-related differences in relation to EE activities.

Females were generally favored in L1 Swedish items (i.e., READ, SEC), while males were favored in ERC, although males performed better on average across all subtests. These results relate to earlier findings on gender-related DIF and may also imply risk-taking strategies in the test (Graetz and Karimi, 2022; Pae, 2012; Stenlund et al., 2016; Wedman and Laukaityte, 2025). However, while females were favored in WORD, no gender differences emerged in this subtest' performance. Although it is unclear the reason for this result, Wedman (2017) particularly showed that certain WORD items are stereotypically female-related, and other English-related (Wedman and Laukaityte, 2025).

Regarding the presence of DIF and differences in performance in relation to EE activities, the results showed that non-gamers were favored in L1 Swedish items, whereas gamers were favored in ERC items. Moreover, frequent gamers outperformed their counterparts in ERC subtest. This aligns with previous studies linking gaming in English to higher English test scores (Neagu et al., 2025; Sundqvist, 2019; Sundqvist and Wikström, 2015). Although no prior research has reported DIF results in this context, absence of DIF in relation to gaming frequency while still scoring higher in ERC could indicate that items were fair, but frequent gamers were more skilled that low-frequent gamers, differing from Calafato and Clausen (2024) while confirming Muñoz and Cadierno (2021) and De Wilde et al.'s (2020) findings. Similarly, frequent readers were favored in ERC items, while low-frequent readers were favored in L1 Swedish subtests items, yet frequent readers still outperformed across all verbal subtests aligning with previous findings of a positive relationship between reading in English and test performance (Meyer et al., 2024; Tran and Miralpeix, 2024) that may explain the DIF results obtained. However, why frequent readers still performed better across subtests remains unclear as previous literature did not address this issue. Moreover, when examining gender within EE activity groups, females were favored in L1 Swedish items among low and frequent gamers, while some SEC and ERC items favored frequent gamer males, confirming earlier research of gender-based DIF in the SweSAT (Wedman, 2017; Wedman and Laukaityte, 2025). Gaming is positively linked to English proficiency (Muñoz and Cadierno, 2021; Sundqvist and Wikström, 2015), especially among males who tend to engage more frequently. In a similar manner, females were favored in L1 Swedish items among low-frequent readers, whereas males were favored in ERC items; similar gender differences among frequent readers, in line with prior research (Löwenadler, 2022), showing that males were generally favored in ERC items but still performing better across all subtests. These results may suggest that the benefits of EE reading for English performance (Meyer et al., 2024; Warnby, 2022) could be evident. However, the gender differences were also visible in the results suggesting possible item-level content preferences (Wedman and Laukaityte, 2025) or underestimation of female performance (Fischer et al., 2013; Graetz and Karimi, 2022; Karlsson and Wikström, 2021), besides the benefits of exposure to EE activities (Sundqvist and Wikström, 2015; Warnby, 2022). However, the assumption that increased EE exposure interferes with L1 proficiency remains inconclusive (Haman et al., 2017).

To further understand why males and females perform differently on the SweSAT verbal subtests, we considered exposure to EE activities to explore item format. Nevertheless, item format and content patterns were not consistent across items that displayed DIF, possibly due to the use of a single SweSAT administration. Previous SweSAT DIF research found more consistent patterns (Wedman, 2017; Wedman and Laukaityte, 2025), though those studies did not account for EE activities. We found that the sentence completion item-format within ERC subtest often favored males, in line with previous research (Pae, 2012). Regarding item content, among items that showed DIF, some were stereotypically gender-related or English-related (i.e., items related to fashion and mental health favored females, while males favored in SEC items that contained “fake news”). Since neither item-format nor content were consistently linked to the presence of DIF across all items, the gender differences in performance may be related to unmeasured factors in this study, such as test-taking strategies (Stenlund et al., 2016). Moreover, the findings in this study raise important considerations regarding the fairness of the SweSAT as a selection instrument for higher education. While its intended purpose is to provide equal opportunities among test-takers (Lyrén and Wikström, 2020; Stage and Ögren, 2004), the presence of DIF across gender, gaming, and reading frequency groups may indicate that test-takers may not encounter equal conditions. Fairness is a relevant aspect of test validity as test-takers with the same underlying ability should not be disadvantaged (Messick, 1989) by how often they engage in EE activities, and a fair test should reflect the same construct and that scores have the same meaning for all test-takers (AERA et al., 2014, p. 50). Females performed relatively worse in ERC subtest compared to males, who are more exposed to digital games according to our data and previous research (Löwenadler, 2022; Pae, 2012; Sundqvist and Wikström, 2015). This issue should be considered in future studies and SweSAT administrations.

In evaluating the validity of the SweSAT and interpreting the DIF results in this study, it is important to distinguish between construct-relevant impact and construct-irrelevant bias (AERA et al., 2014). Gender-related comparisons in this study revealed that males were consistently favored in ERC items, even within EE activities groups. Specifically, some of these items were sentence completion, which rely on English vocabulary knowledge. Previous research confirmed a strong positive relationship between English vocabulary learning and engagement in EE activities (Warnby, 2022; Sundqvist and Wikström, 2015), suggesting benefits of informal learning that involves no formal structure and self-initiated engagement with EE activities (Livingstone, 2006, p. 206; Kusyk et al., 2025; Sundqvist and Sylvén, 2016). Although both genders engage similarly in EE Reading, males tend to game more, which may explain their advantage in ERC. These results may reflect impact rather than bias, as the gender-related differences in performance could be related to differences in informal L2 language learning (Wedman and Laukaityte, 2025). Nevertheless, males are still favored in ERC even when EE activities are considered, indicating possible bias. Previous research suggests that multiple-choice and sentence completion items often favor males, possibly because of gender differences in test-taking strategies (Pae, 2012; Riukula, 2023; Stenlund et al., 2016). It remains unclear whether the observed DIF in WORD, READ, and SEC items represent bias, as the analysis was limited to a single SweSAT administration. Future research may further investigate patterns of DIF within larger sets of verbal items across multiple administrations and consider incorporating measures of engagement in EE activities among males and females, to clarify the distinction between impact and bias, to ensure that SweSAT assesses the intended constructs for every group.



Conclusion

This study provides relevant insights, with limitations, into the presence of DIF and performance differences between males and females and between EE Reading and EE Gaming in a standardized college admission test. Key findings reveal that females are favored on items assessing L1 Swedish items, while males tend to outperform females in ERC items. Moreover, the engagement in gaming and reading in English may relate to better performance in the SweSAT, with frequent gamers and readers scoring higher in ERC items, while this is not the case for L1 Swedish items. The presence of DIF in gender and EE activities raises questions about the fairness and validity of the SweSAT. These findings highlight the need to distinguish between differences due to impact and potential bias.

Future research on EE and test performance should address several limitations of the present study. To date, no DIF study on college admission tests has incorporated EE activities, which marks an important contribution of this work but also underscores the need for replication. Although the sample size is substantial, the participants in this study achieved higher average scores on the SweSAT verbal subtest than the general test-takers population, which limits the generalizability of the findings. Moreover, the categorization of gamers and readers employed here, while necessary to simplify the analyses, may have influenced the results due to the absence of standardized frequency classifications for EE activities. Adopting alternative classification frameworks—for example, the model proposed by Cormio et al. (2024) for gaming—could enhance the precision of future analyses. Further, while this study relied on the classical DIF detecting method, future analyses could employ recursive partitioning methods within the IRT framework, such as Rasch trees. These methods provide a robust data-driven approach to detecting sources of variability in item functioning by systematically partitioning respondents into subgroups based on DIF-relevant variables.

Another limitation concerns the restricted number of SweSAT items, which constrained the investigation of item-format patterns and DIF presence. Future studies should therefore include multiple SweSAT administrations to better identify item-level patterns that may be linked to exposure to EE activities. A longitudinal design would be particularly valuable, as it would allow researchers to trace how repeated test-takers benefit from sustained EE engagement over time. Finally, more fine-grained analyses of the types of reading materials in which test-takers engage are needed. Such work could help explain the superior performance observed in L1 Swedish subtests and provide a deeper understanding of how specific forms of EE shape verbal proficiency in high-stakes testing contexts.
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