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Abstract: To date, empirical investigations of the effects of test accommodations on the actual
achievement of multilingual pupils have been inconclusive. In this present study, we investigated
whether read-aloud accommodation contributes to better results in terms of science achievement
for multilingual pupils. A computer-based science test, conducted with or without read-aloud
accommodation, was administered to 1022 5th-grade pupils in 36 Flemish primary schools. We
assessed the hypotheses that, first, pupils in a condition with accommodation perform better than
their non-accommodated peers, and second, certain background characteristics are related to science
achievement for different groups of pupils. The results indicate that read-aloud accommodation in
language education does not significantly contribute to making assessments fairer. Overall, parental
job status, grade retention, migration status, and self-reported oral proficiency significantly predicted
pupils’ science achievement. For pupils taking an accommodated test, their age of arrival and the
language they spoke at home did not significantly relate to their science achievement, but their
self-rated literacy skills in the language of schooling did.

Keywords: assessment; testing; evaluation; accommodations; read-aloud protocols; multilingualism;
effectiveness; validity; primary education

1. Introduction

There is an increasing concern that multilingual pupils (MPs) are disadvantaged
in comparison to L1 speakers (L1S) of the language of schooling in traditional testing
practices since their linguistic ability affects their results on content-related tests [1–3].
In content-based subjects such as mathematics or science, the goal of tests is to assess
what a pupil knows and can do concerning these subjects. Language factors should not
confound test results, but every test that uses language cannot avoid also being a language
proficiency test [4]. The goal cannot be to completely eliminate the impact of language
factors on test results. It is much more a matter of reducing construct-irrelevant factors. To
ensure fair and valid tests, test accommodations have been proposed [5]. In the present
study, we investigated whether read-aloud accommodation contributes to better results
in science achievement for MPs. According to the Council of Europe [6], multilingualism
is understood as the coexistence of multiple languages within a given society. Given the
diverse linguistic landscape and proficiency levels of individuals in our research context,
we adopt the term ‘multilingual pupils’ to encompass individuals at all points along the
linguistic continuum.

1.1. Assessment Accommodations

Widely varying definitions of test accommodations have emerged. In the present
study, we adopted the definition of Butler and Stevens [7]: “Support provided to students
for a given testing event either through modification of the test itself or through modifi-
cation of the testing procedure to help students access the content in English and better
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demonstrate what they know” (p. 5). For MPs, linguistic support accommodations such
as multilingual tests, dictionaries or glossaries, language simplifications or read-aloud
protocols are suggested, but research into how effective these accommodations are and
under what conditions is limited [8]. Their effectiveness is most often evaluated in terms of
increases in pupils’ test results and decreases in the impact of construct-irrelevant factors.

1.1.1. Read-Aloud Accommodations

Concerning read-aloud accommodations, the research field is rather young and in-
decisive, which underlines the necessity to expand it. Pupils have different preferences:
some students might be more prone to take a test with visual and oral stimuli than a
test with only visual stimuli. For example, pupils who do not understand a test question
might benefit from having the words read aloud with the proper intonation [9]. Such
accommodations are classified by Rivera and colleagues [10] as some of the most effective
supports, a claim that is supported by Kieffer and colleagues, who state that reading test
questions aloud may address the needs of MPs [11]. However, in their meta-analysis,
Pennock-Romand and Rivera [12] included 14 US studies with English language learners to
test accommodation versus control conditions. The read-aloud accommodation was based
on only one study [13], where it showed zero effects on its own, and in combination with a
pop-up dictionary. Reed and colleagues [14] investigated the relative effects of teachers’
read-alouds and pupils’ silent reading in a randomized controlled trial. Their results show
that pupils can learn and retain information and content-based vocabulary equally well
when they read the informational text silently themselves compared to when the teacher
reads the text to them. This indicates that read-aloud accommodations might not be as
effective as was suggested by Rivera and colleagues [10]. Buzick and Stone [15] compared
the effects for students with and without (learning) disabilities and concluded that this kind
of accommodation is beneficial for both groups in terms of increasing their reading scores,
but that it yields only small gains for mathematics scores. This suggests that the read-aloud
results might be beneficial for pupils in some subjects, but not for all. And finally, Abedi [1]
reports how read-alouds have been used for pupils who are in the process of acquiring the
language of schooling, without any indication of the relevance or effectiveness.

1.1.2. Explaining Pupils’ Differences

In sum, the research into the effectiveness of read-aloud accommodations seems
rather contradictory and many issues remain. Attention has only been given recently to
research into accommodations for MPs, and only a limited number of studies on read-aloud
accommodations have controlled for pupil background variables [16]. It could be that
these accommodations are beneficial for some pupils under certain conditions, but not
for others. The fact that MPs are not a homogeneous group [17] is becoming more widely
acknowledged when considering accommodations. According to Butler and Stevens [7],
determining which background variables are most indicative of student performance may
help assessment specialists to decide which accommodations would be most advantageous
to specific pupils.

Although research in this area is limited, several studies have shed light on the influ-
ence of background characteristics on academic achievement. For example, gender, grade
retention, and socioeconomic status (SES) have been found to be associated with science
achievement. The impact of gender on science performance remains somewhat ambiguous.
While findings from the Trends in International Mathematics and Science Study (TIMSS)
suggest that boys in the fourth grade in Flanders tend to outperform girls in science [18],
results from the Programme for International Student Assessment (PISA) 2015 show com-
parable science performance levels between genders [19]. Numerous studies have explored
the potential effects of grade retention, with one study indicating that, specifically for mul-
tilingual pupils, grade retention initially correlates negatively with science achievement.
However, this association becomes non-significant when considering proficiency in the
language of instruction and reading performance [20]. SES has consistently been linked
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to academic achievement, including science performance. Belgium stands out among
high-performing countries in terms of the strength of the relationship between SES and
student performance [21]. Regarding migration status, PISA results indicate the existence
of an average difference in science performance between immigrant and non-immigrant
students, even after adjusting for SES [21]. Additionally, older children who immigrate
tend to perform less well on reading assessments at age 15, with late arrival and limited
language proficiency in the schooling language exacerbating vulnerability [22].

1.2. Research Aim

The effectiveness of a read-aloud accommodation was explored through a randomized
experiment. Both pupils who were not yet proficient in the language of schooling and there-
fore needed the accommodations and pupils who did not need the accommodations were
randomly assigned to different conditions. If pupils who did not need the accommodation
performed significantly differently when assigned the accommodation, this would provide
evidence that the accommodation changed the focal construct [1]. A unique aspect of this
study was the documentation of the frequency with which students used the read-aloud
accommodation. Additionally, we aimed to contribute to the existing knowledge by pre-
senting results from a different context—specifically, Flanders, the Dutch-speaking region
of Belgium. In this field of study, research on accommodation is predominantly conducted
in the United States [1].

Due to Belgium’s migration history, children of non-Western European descent pri-
marily trace their roots to Turkish, Moroccan, or Eastern European origins. Furthermore,
those with Turkish or Moroccan ancestry often belong to second or third generations, while
individuals with Eastern European backgrounds are predominantly first-generation immi-
grants. Consequently, the Flemish context offers a research environment rich in linguistic
diversity, where both the language spoken at home and the proficiency in the language
of instruction (Dutch in Flanders) vary depending on the family’s migration history. This
diversity provides a distinctive opportunity for evaluating the efficacy of accommodations
across a broad spectrum of linguistic backgrounds. It is within this context that Turkish
and Polish pupils were specifically selected for inclusion in this study.

We assessed the hypotheses that, first, pupils in a condition with accommodation
perform better than their non-accommodated peers, and second, that certain background
characteristics are related to science achievement. The analyses were first carried out for
the complete group of pupils who participated in this study. They were then replicated for
only the MPs who were in the accommodated test condition. We took these actions in order
to compare differences in how background characteristics relate to science achievement.

2. Materials and Methods
2.1. Participants

Data were collected from 1022 fifth-grade pupils (aged 10–11 years, 49.3% boys, 50.7%
girls) in 36 primary schools in Flanders. We selected schools in urban regions in Flanders
using a proportional criterion of pupils speaking a language at home other than the
language of schooling. If pupils did not exclusively speak the language of schooling at
home, they were identified as MPs (87.6% in the present sample). Among the MPs, there
was not one common home language, and the pupils varied widely in terms of linguistic
backgrounds. The age at which pupils arrived ranged from born in the host country (68%
of the pupils) to 12 years, with an average arrival age of 1.75 years (SD = 3.04) and with few
participants arriving at age 12 (n = 2) or 11 (n = 14).

2.2. Procedure

The data were collected in two rounds: the first half of the school year 2016–2017 and
the first half of the school year 2017–2018. Participating schools were visited by the first
author, who tested all fifth-grade pupils during regular class periods. Pupils were randomly
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assigned to one of the two research conditions: they either took an accommodated (n = 515)
or a non-accommodated (n = 507) computer-based science test.

The focus of this present study is on the conditions with read-aloud accommodations:
the non-accommodated test or the ‘Dutch without read-alouds test’ (DU/A-), and the
test with read-alouds in Dutch (DU/A+). In conditions with read-aloud support, the
pupils were offered the possibility to listen to a read-aloud version of each question and
the multiple-choice answers. Pupils filled in a background questionnaire and took the
science test on a computer. Read-aloud accommodations in assessment can take different
forms. The test administrator or teacher can read the questions out loud in the language of
schooling, or a translator can read aloud a previously translated script in the mother tongue
of the pupil (scripted oral translation), or the test items can be recorded beforehand. This last
option guarantees a standardized test administration, which has the advantage of ensuring
that there are no differences in, for example, pronunciation, volume, or pace [23]. However,
one disadvantage of recorded accommodations is that learners do not have the visual
cue of seeing the person’s lips/mouth move, which can be beneficial for understanding,
especially for multilingual learners. Because of these advantages, we opted for recorded
accommodations. In this way, we were able to minimize variation in test administration,
which can create construct-irrelevant variance [16]. We opted for voicing by an L1 speaker
with standard pronunciation and intonation patterns. Video instructions on how to take
the test were developed for each condition. Pupils were not given any time constraints,
which is innovative because read-aloud accommodations have not yet been studied with
generous time conditions [12].

2.3. Variables

Dependent Variables. Science achievement was measured by means of the TIMSS
2011 released science items, which can be considered a standardized, curriculum-based
achievement test (Cronbach’s alpha of the present sample: 0.71). This was chosen to
maximize equivalence between the original and the translated versions. The test consisted
of the 43 items and had a multiple-choice format. The test was administered in the first
semester of the school year.

Independent Variables. A pupil background questionnaire and information about
accommodations and groups were used to gather data about the pupils. Five clusters of
pupil information were studied:

(1) We assessed background characteristics. Pupil information about gender (boy = 0,
girl = 1) and grade retention (0 = on track, 1 = grade retention) was gathered. Parental
job status was measured based on the highest parental job status of either parent,
and pupils were asked about their professional occupations. Answers were coded on
the basis of the scheme provided by Erikson, Goldthorpe, and Portocarero [24]. To
determine the parental job status (categorical variable), only the highest the parental
job status of parents was taken into account in the analyses. For instance, if the
mother of a pupil X is a professional and the father of pupil X a specialized manual
worker, the highest parental job status of the pupil X is coded as 8. The scale used
was as follows: 0 = inactive on the labour market (unemployed, retired, houseman/-
wife, sickness, etc.), 1 = unskilled manual workers, 2 = specialized manual workers,
3 = skilled manual workers, 4 = routine non-manual employees, 5 = self-employed and
small proprietors, 6 = lower grade employees and administrators, 7 = higher-grade
administrators and executives, 8 = professionals, entrepreneurs, and large proprietors.
The status of inactive on the labour market was selected as the reference category.

(2) Oral language proficiency was measured using a scale in which pupils had to
self-assess the extent to which they were proficient in speaking and listening in
both the language of schooling (5 items) and their L1 (2 items) on a five-point
Likert scale (1 = very poor—5 = very well) (respectively, Cronbach’s alpha = 0.74
and 0.83; CR = 0.83 and 0.92). Also, we studied the language spoken at home when
MPs were with their fathers (1 = always one or more languages other than Dutch,
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2 = often another language or more languages than Dutch, 3 = sometimes Dutch,
sometimes other language(s), 4 = most of the time Dutch, and 5 = always Dutch).
Never Dutch (= 1) was chosen as the reference category. Concerning language use
in the home, De Houwer [25] that differences in language input by the parents
predicted the success rate of raising actively multilingual children. We chose
language use with the father because Duursma and colleagues [26] explored the
impact of language preference with the father on the language abilities of pupils,
and it appeared that language choice with MPs’ fathers was a significant predictor,
not only of the language competences in the home language but also in the school
language. Moreover, pupils’ language use with their fathers also appears to be a
crucial predictor of science achievement, rather than the language pupils use with
their mother or their siblings [27].

(3) We investigated cultural proximity. The migration status of pupils (0 = non-immigrant
[= reference category]; 1 = first generation—pupil is foreign-born; 2 = second
generation—pupil is native-born but both parents are foreign-born; 3 = third
generation—pupil and parents are native-born, but at least one grandparent is foreign-
born; and 4 = 2.5 generation—1 of pupils’ parents are foreign-born) and age of arrival
(in Belgium) were questioned.

(4) We assessed the level of literacy. Pupils’ were asked to self-assess literacy proficiency
in Dutch (scale consisting of 5 items, Cronbach’s α = 0.797; CR = 0.69) and their literacy
proficiency in L1 (2 items, Cronbach’s α = 0.89; CR = 0.95) on a five-point Likert scale
(1 = very bad—5 = very good), which included items such as ‘How well can you read
in Dutch’ or ‘Writing an e-mail in Dutch is easy’ (1 = I totally disagree, 2 = I disagree,
3 = in between, 4 = I agree, 5 = I totally agree).

(5) We assessed the frequency of use. Pupils had the opportunity to listen recordings as
often as they wanted to. The proportion of clicks on the audio buttons (clicks/total
available audio) was calculated and this was used as a variable for measuring the
frequency at which the read-aloud accommodation (M = 0.08; SD = 0.12) is used.

The average use of the available audio support was rather low. Figure 1 provides an
overview of the pupils’ use. Only some pupils used the audio, and they did not do this
frequently. The majority of pupils used it occasionally. None of the pupils used it for every
question. The frequency of use was similar for MPs and L1S.
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Figure 1. Frequency of use of all accommodated pupils—by categories.

Table 1 provides an overview of the correlates and descriptive statistics for all pupils.
Table 2 provides an overview of the descriptive statistics of relevant variables for L1S of the
language of schooling and MPs separately.
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Table 1. Correlates and descriptive statistics.

M (SE) 1 2 3 4 5 6 7 8 9 10 11 12

1. Science Achievement 18.38 (0.30) 1 0.169 ** 0.062 * −0.144 ** 0.217 ** −0.073 * 0.200 ** −0.082 ** −0.120 ** 0.207 ** −0.065 * 0.016
2. Parental job status 2.21 (0.61) 1 0.027 −0.099 ** 0.044 −0.014 0.156 ** 0.034 −0.068 * 0.067 * −0.012 −0.009
3. Gender - 1 0.014 0.024 0.046 −0.037 −0.031 0.006 −0.036 −0.009 0.000
4. Grade retention 0.32 (0.02) 1 −0.55 0.055 −0.083 ** 0.008 0.109 ** −0.068 * 0.012 −0.005
5. ProfDutch 4.27 (0.02) 1 0.118 ** 0.207 ** 0.026 −0.167 ** 0.676 ** 0.051 0.028
6. ProfL1 4.32 (0.03) 1 −0.212 ** 0.001 0.092 ** 0.075 * 0.505 ** −0.009
7. LangFath 2.63 (0.04) 1 0.001 −0.211 ** 0.221 ** −0.025 0.044
8. Migstat 1.86 (0.04) 1 −0.405 ** 0.102 ** −0.005 −0.036
9. Age of arrival 1.75 (0.10) 1 −0.267 ** 0.102 ** 0.020
10. LitDutch 4.37 (0.20) 1 0.015 0.016
11. LitL1 3.35 (0.04) 1 0.009
12. Frequency of use 0.08 (0.12) 1

* p < 0.05, ** p < 0.01.

Table 2. Descriptive statistics for Dutch language (DL) speakers and multilingual pupils (MPs).

M (SE) DL Min DL Max DL M (SE) MP Min MP Max MP

1. Science Achievement 21.03 (5.94) 2 37 18.36 (5.18) 0 38
2. Parental job status 3.12 (2.36) 0 8 2.12 (1.82) 0 8
4. Grade retention 0.27 (0.45) 0 1 0.33 (0.47) 0 1
5. ProfDutch 4.4 (0.51) 2.4 5 4.26 (0.55) 2.2 5
10. LitDutch 4.55 (0.50) 2.4 5 4.36 (0.61) 2 5

2.4. Data Analysis

The data used in this study have a hierarchical structure: 1022 pupils are nested
within 36 schools. To test (A) the relationship between science achievement and the type of
accommodations pupils are receiving and (B) the relationship of pupil characteristics with
science achievement, we applied multilevel modeling based on hierarchical regression. We
conducted this using MlwiN 2.29. This multilevel analysis comprised a two-step procedure
and was used to determine the group effect. First, a two-level null model was estimated
to analyze the raw science achievement of pupils. The two-level null model (Model 0)
was utilized to investigate whether a multilevel approach was preferred over single-level
regression analysis. Second, information about the accommodation was added to the model
(Model G).

A multi-step procedure was used to determine the effect of the pupil predictor variables.
First, the two-level null model was estimated (Model 0). In the second and the following
steps (Models 1–4), a two-level random-intercepts model was estimated. By using a stepwise
multilevel approach, the additional value of each subset of variables to the model was checked.
Before the next subset of variables was added to the model, the non-significant factors were
deleted in order to obtain the most parsimonious model possible.

3. Results
3.1. Assessment Accommodations

Model 0. The fully unconditional two-level null random-intercepts model (Model 0)
predicts the overall score for science achievement for all fifth-grade pupils (Level 1) across
the schools (Level 2). The intercept of the null model represents the overall mean score for
science achievement for all pupils across all schools (M = 18.38).

The null model divides the science achievement scores based on whether variance
occurs due to differences pupils or between schools. The results state that the proportion of
variance due to differences between schools was 7%, while 93% of the total variance was
situated at the pupil level. As illustrated in Table 3, the variances in science achievement
scores on the two levels, pupil (χ2 (1) = 7.51, p < 0.01) and school (χ2 (1) = 492.84, p < 0.001),
were significantly different from zero. This justifies the use of multilevel modeling for
studying pupils’ achievements in terms of science achievement.
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Table 3. Multilevel parameter estimates for the two-level analysis: all pupils.

Model 0 Model 1 Model 2 Model 3

Coef. SE Coef. SE Coef. SE Coef. SE

Fixed parameters

Intercept 18.379 *** 0.300 17.752 *** 0.427 17.611 *** 0.482 21.072 *** 0.896
Job status
(ref: no job)
Unskilled manual workers 0.939 0.492 0.887 0.499 0.701 0.505
Specialized manual workers 2.097 *** 0.549 1.756 ** 0.549 1.526 ** 0.555
Skilled manual workers 0.854 0.496 0.660 0.493 0.545 0.504
Routine non-manual employees 2.195 *** 0.584 1.781 ** 0.585 1.833 ** 0.596
Self-employed and small proprietors −0.592 1.006 −0.864 0.991 −1.050 0.973
Lower grade employees and administrators 2.881 *** 0.761 1.940 * 0.771 1.115 0.774
Higher-grade administrators and executives 4.929 ** 1.626 3.089 1.757 2.359 1.722
Professionals, entrepreneurs and large proprietors 3.878 * 1.619 3.735 * . 3.587 * 1.624
Grade retention −1.366 *** 0.351 −1.292 *** 0.349 −1.273 *** 0.353
(ref: no grade retention)
Proficiency Dutch 1.750 *** 0.306 1.688 *** 0.312
Language use with father
(ref: never Dutch)
Mostly other language(s) than Dutch −0.001 0.531 0.087 0.543
Sometimes Dutch, sometimes other language(s) −0.055 0.411 −0.137 0.418
Mostly Dutch 1.865 ** 0.615 1.924 ** 0.627
Always Dutch 1.680 ** 0.548 0.548 0.612
Migstatus
(ref: no migration status)
First generation −2.078 * 0.960
Second generation −3.818 *** 0.784
Third generation −5.825 *** 1.278
2.5 generation −3.628 *** 0.791
Age of arrival −0.252 ** 0.095

Random part

Level 2: school 2.040 ** 0.744 1.614 * 1.545 * 0.615 1.423 * 0.586
Level 1: pupil 26.524 *** 1.195 24.566 *** 22.726 *** 1.089 21.564 *** 1.068

Model fit

Deviance (-2LL) 6276.794 5873.887 5422.218 5047.906

*** p < 0.001; ** p < 0.01; * p < 0.0.

Model G. Information regarding groups was added to the model. We selected MPs
that were not accommodated (MP-nonaccommodated) as the reference category. The
results show that the group accommodation pupils were assigned to was not signifi-
cantly related to differences in the science achievement of the pupils (MPaccommodated:
B = 0.380, χ2 (1) = 1.25, p > 0.05; L1Saccommodated: B = 2.248, χ2 (1) = 7.70, p < 0.01;
L1Snonaccommodated: B = 3.03, χ2 (1) = 13.86, p < 0.001). Read-aloud accommodations
were not related to science achievement, but L1S had significant better science results
than MPs.

3.2. All Pupils

Model 1. First, pupil background characteristics (Level 1) were included in a stepwise
manner in the model. Gender, parental job status, and information about grade retention
were added to the fixed part of the model to predict the score in terms of science achieve-
ment. Since gender was not significant in this model, it was omitted in Model 1 in order to
obtain the most parsimonious model possible. In Model 1, we observed a positive fixed
slope for the parental job status for specialized manual work (B = 2.10, SE = 0.55, df = 1,
p < 0.001); routine non-manual work (B = 2.20, SE = 0.58, df = 1, p < 0.001); lower middle
management (B = 2.88, SE = 0.76, df = 1, p < 0.001); higher middle management (B = 4.93,
SE = 1.63, df = 1, p < 0.01); and liberal professions, top managers, top professionals, and
administrators (B = 3.88, SE =1.62, df = 1, p < 0.05). Grade retention was negatively related
to science achievement (B = −1.37, SE = 0.35, df = 1, p < 0.001). On the basis of a comparison
of the deviance, Model 1 fitted the data better than Model 0 (χ2 (9) = 402.91, p < 0.001).

Model 2. Next, the average level of proficiency in Dutch, the level of proficiency in
L1, and the language spoken at home with the father were added to Model 1. Parental
job status and grade retention were still significantly related to science achievement. The
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proficiency level in Dutch and the language spoken with the father at home were signifi-
cantly related to science achievement. The proficiency in L1 was not significantly related
to science achievement and it was removed from the model. In Model 2, pupils with a
better proficiency level in Dutch had better science results (B = 1.75, SE = 0.31, df = 1,
p < 0.001). Pupils who spoke mostly Dutch with their father at home had better science
results (‘mostly Dutch’: B = 1.87, SE = 0.62, df = 1, p < 0.01). Model 2 fitted the data
significantly better than Model 1 (χ2 (5) = 451.67, p < 0.001).

Model 3. Next, the migration status and the average age of arrival in Belgium were
added. Both variables were significantly related to science achievement. In Model 3, having
a 1st-, 2nd-, 2.5th-, and 3rd-generation migration status was negatively related to the science
achievement of pupils (3rd generation B = −5.83, SE = 1.28, df = 1, p < 0.001). The later
a pupil arrived in Belgium, the lower the science achievement was (B = −0.25, SE = 0.10,
df = 1, p < 0.001). The age of arrival was significantly and negatively related to science
achievement. Model 3 fitted the data significantly better than Model 2 (χ2 (5) = 374.31,
p < 0.001).

Model 3a. In Model 3a, self-perceived literacy skills in Dutch and L1 were added.
None of these parameters were significantly related to science achievement. Consequently,
they were omitted and Model 3a is not reported in the table.

Model 3b. In Model 3b, we added the average use of the accommodations, the
number of which was not significantly related to science achievement. Consequently,
Model 3a was considered as the final and most parsimonious model and Model 3b is
not reported in the table.

This stepwise modeling was repeated three times for the different conditions (all
pupils, MPs, and MPs in the accommodated condition).

For all pupils, 19.52% of the variance in the science achievement test was explained by
the predictors shown in Model 3.

3.3. Multilingual Pupils in the Accommodated Condition

The stepwise, multilevel approach—analogous to the analysis for all pupils and
MPs—was conducted for the MPs in the accommodated condition as well. For the MPs
in the accommodated condition, only the null and final Model 4 are reported since
information about the frequency of use was not significant and therefore left out. The
intermediate steps are reported in Table 4

The total variance of the science scores was 26.25, which was the sum of the school
(Level 2) variance (1.18) and the pupil (Level 1) variance (25.07). The results state that the
proportion of variance due to differences between schools was 4%, and that 96% of the
total variance was situated at the pupil level. As illustrated in Table 4, the variances in the
science achievement scores at the pupil level (χ2 (1) = 2.32, p > 0.05) were not significantly
different from zero.

In the final Model 4, parental job status and grade retention were significantly related to
science achievement. Pupils with a father or mother who was a routine non-manual worker
performed significantly better in terms of science achievement, while grade retention was
negatively related to the science achievement of MPs with the accommodated condition.
The proficiency level in Dutch was significantly related to science achievement, while the
language spoken at home was not. A better proficiency level in Dutch resulted in better
science results, except when the frequency of which pupils’ use the read-alouds was added
as a categorical variable (see ‘Model extra’ in Table 4).

Being 2nd-, 2.5th-, and 3rd-generation was significantly and negatively related to
science achievement. The age of arrival was not significantly related to science achievement.
Finally, for MPs in the accommodated condition, a higher level of literacy skills in Dutch
was positively related to science achievement.

For MPs in the accommodated condition, 19.51% of the variance in the science achieve-
ment test was explained by the predictors in Model 4.
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Table 4. Multilevel parameter estimates for the two-level analysis: multilingual pupils in the accommodated condition.

Model 0 Model 1 Model 2 Model 3 Model 4 Model
Extra

Coef. SE Coef. SE Coef. SE Coef. SE Coef SE Coef SE

Fixed parameters

Intercept 18.475 *** 0.310 18.131 *** 0.551 18.399 *** 0.546 21.277 *** 1.151 21.468 *** 1.191 21.480 *** 1.393
Job status
(ref: no job)
Unskilled manual workers 0.862 0.714 0.388 0.711 0.586 0.705 0.665 0.710 0.997 0.789
Specialized manual workers 2.017 * 0.799 1.712 * 0.797 1.570 * 0.795 1.496 0.796 1.580 0.856
Skilled manual workers 0.704 0.712 0.398 0.703 0.564 0.703 0.492 0.705 0.634 0.765
Routine non-manual employees 2.683 ** 0.861 2.602 ** 0.853 2.814 ** 0.858 2.753 ** 0.859 3.456 ** 0.945
Self-employed and small proprietors −0.926 1.552 −1.062 1.512 −1.060 1.483 −1.261 1.477 −0.129 1.534
Lower grade employees and administrators 1.489 1.122 0.558 1.153 −0.082 1.167 −0.031 1.195 0.914 1.315
Higher-grade administrators and executives 5.432* 2.248 4.365 2.438 4.501 2.393 4.297 2.379 5.226 * 2.350
Vrije beroepen, Professionals, entrepreneurs and large proprietors 2.177 3.487 2.052 4.774 −0.703 4.775 −1.007 4.749 −0.684 4.670
Grade retention (ref: no grade retention) −1.761 *** 0.510 −1.817 *** 0.505 −1.865 *** 0.505 −1.861 *** 0.507 −1.715 *** 0.563
Proficiency in Dutch 2.192 *** 0.441 2.208 *** 0.437 1.196 * 0.575 0.915 0.610
Migstatus (ref: no migstatus)
First generation −2.053 1.111 −2.078 1.140 −2.414 * 1.195
Second generation −3.646 ** 1.106 −3.928 *** 1.130 −4.143 *** 1.169
Third generation −3.621 1.932 −3.822 * 1.934 −4.693 * 2.027
2.5 generation −3.300 ** 1.174 −3.560 ** 1.198 −3.719 ** 1.264
Literacy in Dutch 1.489 ** 0.520 1.332 * 0.557
Use of read alouds (ref: never)
Little
Occasionally
Sometimes/Often

−0.117
−0.696
0.956

0.700
0.809
1.269

Random part

Level 2: school 1.179 0.775 0.733 0.639 0.670 0.616 0.387 0.528 0.435 0.540 0.000 0.000
Level 1: student 25.073 *** 1.735 23.189 *** 1.651 21.886 *** 1.599 21.056 *** 1.561 20.696 *** 1.547 20.050 *** 1.603

*** p < 0.001; ** p < 0.01; * p < 0.0.
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4. Discussion

The findings indicate that the performance gap persists between pupils who speak the
language of schooling at home and those who do not, even when considering socioeconomic
status (SES). Previous research has shown that MPs with the same ability levels as L1
speakers do not have the same probability to solve a test item correctly [28] because
their linguistic abilities impact the results [2]. To address this issue with test validity,
accommodations are recommended.

As this research field has only recently begun to emerge and as there is substantial
demand for experimental studies [29], our goal is to make a contribution to the understand-
ing of assessment accommodations. We examined whether read-aloud protocols in the
language of schooling can succeed in leveling the playing field for multilingual learners.
We opted for read-aloud accommodations because they are commonly used by teachers
in Flanders, reflecting their acceptance and integration into educational practices. Unlike
some other accommodations, there is little controversy surrounding the use of read-aloud
accommodations, making them a suitable focus for our investigation into the effectiveness
of supporting multilingual pupils during assessments.

The results of the first research question, whether pupils in a condition with read-
aloud accommodation perform better than their non-accommodated peers, do not show
the existence of a significant relationship between science achievement and read-aloud
accommodation. As Castellon-Wellington [9] points out, a possible explanation for the
absence of significant effects on pupils’ performance is that pupils may not be familiar with
the academic vocabulary used in the test. In cases where the vocabulary is unknown to
the pupil, read-alouds may not be the most suitable accommodation for addressing the
needs of MPs. According to the simple view of reading [30], two interrelated components
that develop at the same time are necessary: decoding and language comprehension.
Accommodating for one—in this case, decoding—may not have the intended benefit of
boosting language comprehension. In other words, compensation for decoding difficulties
may improve reading comprehension, but only if language comprehension is already
adequate [14]. Cohen and colleagues [31] also suggest that the effects of these interventions
may be different when accommodations are explored for older pupils compared to younger
pupils, and that more research is needed in terms of cognitive load. Indeed, there are more
cognitive resources required in a test with both visual and oral “distractions”.

The frequency of use was not a significant predictor of science achievement. However,
it appeared that the average frequency with which the read-aloud accommodation in the
language of schooling (M = 0.08; SD = 0.12) was used was not particularly high, which was
possibly one of the explanations as to why we did not find a significant difference between
groups. The use of video instructions to enable pupils to make use of the accommodations
made may not have been sufficient. The present study seems to contradict the suggestions
of Acosta and colleagues regarding read-alouds16, who suggest that experience with the
accommodation prior to the assessment is not strictly necessary, as opposed to other
accommodations such as a dictionary.

The second question focused on whether there are different background characteristics
related to science achievement, both for the entire group of pupils (n = 1022) and for MPs
who received the read-aloud accommodation (n = 450). Pupils from families with higher
job status also achieved higher results in science achievement [21]. Grade retention was
negatively related to science achievement, which is supported by previous findings [32].
We did not find any significant differences between boys and girls in terms of science
achievement, which was similar to the PISA 2015 results [19]. Also in line with the PISA
data, our results indicated a difference in science performance between immigrant and non-
immigrant pupils [33]. Pupils’ self-reported oral proficiency in the language of schooling
was significantly related to science achievement for all three groups analyzed, which was
similar to the meta-analysis of Prevoo and colleagues [34], who found that MPs who are
more orally proficient generally have better school outcomes.
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The age of arrival was a significant predictor of science achievement for the entire
group, but it did not explain any extra variance when we only considered accommodated
MPs. In other words, when MPs are accommodated for a test, the age at which they arrived
in the host country does not significantly predict their science achievement anymore.

The frequency with which pupils speak the language of schooling with their father
appeared a significant predictor of science achievement for pupils, but not when only
the accommodated group was accounted for. Thus, it seems that when pupils are not
accommodated for a test, the less they speak the language of schooling with their fathers,
the lower their performances on the science test will be. Interestingly, we did not observe
this negative relationship when pupils were accommodated for. One possible explanation
for this is that accommodating for a test moderates the relationship between language use
with the father and science achievement.

Research has already revealed the importance of literacy skills in the language of
schooling for science achievement [35,36]. In the present study, self-reported literacy
skills were not a significant predictor when the analyses were performed for all pupils.
Surprisingly, however, it did add to the explained variance when only the accommodated
MPs were taken into consideration. Thus, when pupils are accommodated for a science
test with read-aloud support in the language of schooling, their self-reported literacy skills
are positively related to their science achievement. More research is needed to explain this
finding, but these results confirm the importance of literacy [37], a life skill which may be
also needed to make effective use of the accommodations provided.

This exploratory study has several limitations that should be taken into account. First,
the fact that the sample size of the pupils who are L1 speakers of the language of schooling
consisted of only 89 pupils should not escape our attention. Also, we used data reported by
the pupils for language proficiency and literacy: we did not want to burden these young
pupils with too many tests. While it is common practice in educational research to rely on
self-reported data, their accuracy is still open for debate. The meta-study of Kuncel, Credé
and Thomas [38] indicated that self-reported data are generally accurate and can be used as
a measure of pupil achievement. However critical voices must be notedtoo. For example,
Rosen, Porten, and Rogers [39] caution that lower-performing pupils in aprticular tend to
overestimate their grades.

5. Conclusions

In this study, our findings indicated that read-aloud accommodations in the language
of schooling did not lead to fairer assessments, aligning with previous research that high-
lighted the significant performance gap between first-language speakers and multilingual
pupils. It is worth noting that while read-aloud accommodations may offer advantages,
other accommodations may be more adept at addressing the language barrier, indicating
that the frequency of use by teachers and the absence of controversy should not be the sole
criteria for determining their suitability in supporting multilingual pupils during assess-
ments. These results underscore the importance of exploring alternative accommodations
that specifically address the language-related challenges faced by multilingual learners.
While we recognize that we cannot alter learners’ backgrounds, our study sheds light on
the potential effectiveness of tailoring accommodations to mitigate language barriers.

Moving forward, it is crucial to consider accommodations that target the specific lin-
guistic needs of multilingual pupils, especially in assessments where language proficiency
plays a significant role. Exploring accommodations that go beyond read-aloud protocols
and directly address the challenges associated with second language acquisition could
lead to more equitable assessment practices. Additionally, our findings emphasize the
importance of considering various pupil characteristics, such as parental job status, grade
retention, migration status, and self-reported oral proficiency, in order to understand their
science achievement levels.

By delving into the relationship between pupil characteristics and science achieve-
ment, both within the complete group of pupils and among those receiving read-aloud
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accommodations, our study provides valuable insights into the complex interplay between
background factors and academic performance. Future research endeavors should focus
on further investigating the effectiveness of accommodations that are tailored to the needs
of multilingual learners, with the aim of promoting fairer and more inclusive assessment
practices in educational settings.
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