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The dynamics of multilingual
assessment: exploring the impact
of linguistic accommodations on
science achievement
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This study examines the impact of linguistic accommodations on the science
performance of multilingual pupils. In arandomized controlled trial conducted in
Flanders (Belgium), pupils aged 9-12 were assigned to one of three conditions: a
control group taking a science test in the language of schooling (n = 64), a group
receiving a written bilingual test in both the pupils’ L1 and language of schooling
(n =64), and a group with a written bilingual test accompanied by read-aloud
accommodations in both languages (n = 69). The hypothesis posited that pupils
in accommodated conditions would outperform those in non-accommodated
conditions. However, univariate analysis of variance did not reveal significant
differences between conditions, suggesting that accommodations did not
lead to higher test scores. Subsequent multiple linear regression within the
condition involving the bilingual test with read-alouds examined how within-
group variance impacted accommodation effectiveness, considering both main
effects and interaction effects. Results indicate that proficiency in the L1 and
frequency of read-aloud use in the L1 significantly predict science performance.
Notably, for pupils who frequently used read-alouds, the significant interaction
effect with L1 proficiency suggests an amplified beneficial effect on the test
scores when pupils are more proficient in their L1.

KEYWORDS

education, multilingualism, multilingual assessment, multilingual testing,
accommodations, effectiveness, validity, science achievement

Introduction

Assessing multilingual pupils’ competences in content-related areas can be quite a
challenge for educators, since the pupils’ proficiency in the language of schooling impacts the
test results (Menken, 2010; Abedi, 2017). Traditionally, language proficiency and content
knowledge are treated as separated constructs while in fact they are much more related than
often assumed. For example, pupils’ reading scores are a good predictor of their science
achievement (O’Reilly and McNamara, 2007). From the perspective of content assessment,
language is seen as a source of construct-irrelevant variance — ‘variance in scores that is not
related to the construct being assessed’ (p. 4) — and vice versa (Abedi, 2004; Llosa, 2017). Hence,
pupils that are more proficient in the language of schooling, score higher on tests, even when
language proficiency is not the construct intended to be measured. When language proficiency
unnecessarily interferes with pupils’ ability to illustrate their content-knowledge, this poses a
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serious validity concern (Wolf et al., 2012), with validity referring to
the quality of the decisions and inferences made based on the scores
(Chan, 2014).

Scholars have actively sought solutions to address these challenges,
recognizing that diverging from standard procedures may be essential
to ensure the validity of test score interpretations (Reynolds et al.,
2021). One approach involves adopting assessment accommodations,
as outlined by Butler and Stevens (1997, p. 5), who define
accommodations as “support provided to students for a given testing
event, either through modification of the test itself or through
modifications of the testing procedure, to help students access the content
in English and better demonstrate what they know.” According to the
Standards (American Educational Research Association, American
Psychological Association, and National Council on Measurement in
Education, 2014), the goal of accommodations is to provide the most
valid and accurate measurement of the construct for each pupil that is
being tested.

There is not yet a consensus in research on which accommodations
are valid and effective under which circumstances (Abedi, 2017). If the
accommodation succeeds in removing the disadvantage for
the multilingual pupil, it is considered effective (Li and Suen, 2012).
The goal of the assessment accommodations is reducing the language
barrier for multilingual learners (Abedi et al., 2003; Rivera et al., 2006;
Kopriva et al., 2007; Pennock-Roman and Rivera, 2011). The effective
removal of barriers could possibly improve the ability to measure the
construct as intended, hence heightening the validity of the assessment
(Kopriva et al., 2007). Examples of accommodations are giving pupils
extra time, allowing them to be tested individually or in small groups,
providing pupils with translations, glossaries, simplified text (Pitoniak
et al., 2009), bilingual tests, a (mono-or bilingual) dictionary, and
read-aloud test administration (Abedi et al., 2004).

In the present study we will focus on the effectiveness of bilingual
tests and read-aloud accommodations.

Literature review

Translation as an assessment
accommodation

When pupils solely receive a translation of the assessment, this
accommodation may not provide valid results when the languages of
instruction and assessment are not aligned (Abedi et al., 2004). For
example, when a pupil learns content-area concepts in English but is
tested in Spanish, the pupil will lack the content terminology in his
first language (L1)' to be able to perform adequately on the assessment
(Abedi, 2017).

When multilingual pupils (MP) receive the test both in the
language of schooling and a translation, this is called a bilingual test
or a dual-language test. A systematic understanding of the benefits
and limitations of bilingual tests is still lacking (Kieffer et al., 2009;
Pennock-Roman and Rivera, 2011; Robinson, 2011; Kieffer et al.,

1 Throughout this text we will use the term L1, referring to the first language
pupils learned. We do however acknowledge this term has disadvantages as

well, as it does not always reflects current language use.
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2012; Ong, 2013), but there have been some studies on the topic. In
the study by Shohamy (2011), the former USSR pupils who received a
bilingual ~Hebrew-Russian mathematics tests, significantly
outperformed pupils who got a monolingual Hebrew version of the
test. Duncan et al. (2005) showed that eighth-graders had positive
perceptions of the usefulness of bilingual mathematics tests. These
results were confirmed by research of De Backer et al. (2019) on the
perceptions of fifth-graders on the helpfulness of a science bilingual
test. Furthermore, both of these studies (Duncan et al., 2005; De
Backer et al., 2019) found that the bilingual test increased pupils’
understanding of the test items and/or improved comprehension of
specific words. However, pupils themselves indicated that the
effectiveness of this accommodation depended on the level of
proficiency in their L1. If language skills in the L1 are not well
developed or if the content-specific language is missing, a translation
might indeed not help (Butler and Stevens, 1997; Kieffer et al., 2009;

Robinson, 2011).

Read-aloud accommodations

Although still inconclusive, there have been some studies on the
effectiveness of read-aloud accommodations in the language of
schooling. While some research has reported on the possible
effectiveness of these accommodations (Rivera et al., 2006), other
studies found no effects of this kind of accommodations on pupils’
test scores (Kopriva et al., 2007; Reed et al., 2014; Abedi, 2017).
There is even less experimental research available on the effectiveness
of read-aloud accommodations in the pupils’ L1. According to
Francis et al. (2006), the read-aloud of test directions in the pupils’
L1s appears to be responsive to their needs. Many multilingual
pupils are illiterate in their L1 or they are second or third generation
and have not received any formal instruction in the country of
origin. Hence, in these cases, a written translation would provide
little support to these pupils (Stansfield, 2011). Therefore, read-
aloud accommodations could be of more advantage than
written support.

Main effects of background characteristics

Research on accommodations for multilingual pupils has only
started to emerge within the last decades (see for example Sireci et al.,
2003; Kieffer et al., 2009; Wolf et al., 2012; Abedi, 2017; Koran and
Kopriva, 2017). Consequently, there is a limited number of studies per
accommodation type that has taken into account the impact of pupils’
background characteristics/controlled for pupils background
variables (Acosta et al., 2008). Even though such studies are limited,
other studies have unveiled the effect of background characteristics on
achievement, showing for instance how gender, grade retention and
SES are related to science achievement.

The impact of gender on science achievement is somewhat
unclear, with results from the Trends in International Mathematics
and Science Study (TIMSS) indicating that in Flanders, boys in fourth
grade of primary education tend to score higher on science
achievement than girls (Gielen et al., 2012), while the Programme for
International Student Assessment (PISA) 2015 results show similar
levels of science performance for boys and girls (OECD, 2016c¢).
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While a lot of studies (see Jimerson, 2001; Abedi et al., 2003;
Kieffer et al., 2009; Goos et al., 2021 for a systematic review) discuss
the possible short-term and long-term effects of grade retention, a
study suggested that for multilingual pupils specifically grade retention
was initially negatively related to science achievement but this
association became non-significant when proficiency in the language
of schooling and reading performance were taken into account (Van
Laere et al,, 2014).

Socio-economic status is typically related to academic
achievement in general and to science performance in particular.
Belgium is among the few high-performing countries in which the
relationship between SES and student performance is stronger than
average (OECD, 2016¢).

Concerning migration status, results from PISA indicate that
there is an average difference in science performance between
immigrant and non-immigrant students, even after taking their socio-
economic status into account (OECD, 2016b). Furthermore, the older
children are on arrival, the less well they perform on the reading
assessment of PISA at age 15 (OECD, 2012). Arriving at a later age and
being unable to speak and read the language of schooling makes pupils
more vulnerable than arriving at a younger age.

Differential impact of assessment
accommodations by pupils’ background
characteristics

Acosta et al. (2008) identify the need for a theoretical framework
to analyze the linguistic challenges pupils face when they are not yet
proficient in the language of schooling. Second language acquisition
research can contribute to such a framework. For example, research
has already indicated that at the early stages of language acquisition,
pupils need more time to encode and decode text in the language of
schooling than their native speaking peers (Acosta et al., 2008).

Pupils also differ in the strategies they use for assessment
accommodations. Some pupils who receive bilingual tests start
reading in the language of schooling and switch to their L1 when they
encounter difficult words or sentences, while others start in their L1
right away. There is a huge variety in strategies and use of the
assessment accommodations depending on several factors, such as
level of language proficiency, personal preferences, and difficulty of
the test item (De Backer et al., 2019). In their meta-analysis, Pennock-
Roman and Rivera (2011) included 14 US studies with ELLs (English
Language Learners) on the effectiveness of accommodations. Their
findings showed that for pupils with low proficiency in the language
of schooling, translated assessments were found to be effective
measures to improve pupils’ performance. This study confirms that
the effectiveness of bilingual tests as an accommodation depends on
both language proficiency in the language of schooling, and on literacy
skills as well as content knowledge in the L1 (Francis et al., 2006).

Few accommodations are likely to be effective for all pupils who
are not yet proficient in the language of schooling. There is no
one-size-fits all, but rather a need to differentiate according to pupils’
characteristics. Pupils at the lowest levels of language proficiency in
the language of schooling benefit more from oral rather than written
accommodations in the language of schooling (Acosta et al., 2008).
For pupils who have received instruction in their native language and
are literate in their L1, accommodations in their L1 tend to
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be especially useful. In other words, for literate pupils who just arrived,
written translations and bilingual tests are most beneficial. For
illiterate newly arrived pupils, read-aloud accommodations are
recommended (Acosta et al., 2008).

Since there is so much within-group variance, Elliott et al. (2009)
suggest to take the research on assessment accommodations a step
further by providing students with several accommodations at once,
as providing pupils with a sole accommodation might not be beneficial
enough. In the present study, we therefore not only explore the
effectiveness of read-aloud and bilingual tests, but also the
combination of both in a set.

In sum, there is a need to expand the research on assessment
accommodations for multilingual pupils. We know little about the
effectiveness of multilingual assessment measures, such as a bilingual
test, read-aloud accommodations in pupils’ L1s and the combination
of both. Moreover, to our knowledge the relation between a set of
direct linguistic accommodations and science achievement has not
been explored empirically with regard to different pupils’
background characteristics.

The present study

To this day, the effectiveness of several possible accommodations
for multilingual pupils remains underexplored. What is more, most
research on this topic has been done in the United States, where a
majority of multilingual pupils tends to be Spanish-speaking.
However, in order to ascertain whether accommodations are effective
regardless of educational context and language, it is important that
this research is supplemented with studies in different contexts.
Consequently, this study will assess the effectiveness of bilingual tests
and the possible added value that read-aloud accommodations might
have in Flanders, the northern part of Belgium. These will be assessed
in a sample of multilingual speakers in Flanders (Belgium) by means
of a science test. Due to the migration history of Belgium, children of
non-western European descent tend to have predominantly Turkish,
Moroccan or Eastern-European roots. What is more, pupils with
Turkish or Moroccan roots are often second or third generation,
whereas students with eastern-European background tend to be more
often first generation. Hence, the Flemish context provides us with a
research setting in which we can not only observe a diversity of
languages present in the classroom, but also one in which the mastery
of both the language of schooling (in Flanders, this is Dutch) and the
L1 varies depending on the migration history of the family. This gives
a unique opportunity to assess the effectiveness of accommodations
in a diverse sample.

The Common European Framework of References for Languages
(CEFR) distinguishes between multilingualism and plurilingualism and
defines the latter as the dynamic and developing linguistic repertoire of an
individual user/learner’ (Council of Europe, 2001, p. 4). At the same time,
The Council of Europe (2020) defines multilingualism as the co-existence
of different languages in a given society. Franceschini (2016) defines
multilingualism as: “The capacity of societies, institutions, groups, and
individuals to engage on a regular basis in space and time with more
than one language in everyday life” (p. 33). In Flanders, multilinguals are
most often referred to as ‘linguistically different’ (anderstaligen) (Agirdag
et al,, 2014), a container term which negatively defines speakers in
relation to the language which they do not have. Since the research
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context of this study is highly diverse in terms of the language use and
proficiency of multilingual pupils, we use the term ‘multilingual pupils’
to refer to a group that spans the entire continuum of language
proficiency. This continuum ranges from beginners, who have minimal
proficiency in the instructional language, to advanced speakers, who are
highly proficient and near-native in their language skills.

Flemish education is guided by the principle of ‘freedom of
education’ (Eurydice, 2020), which results in a wide variety of forms
and types of assessments. There is a shared curriculum, but the
assessments are mainly developed by the teachers themselves, with
Belgium having no tradition yet of nationwide standardized testing
(Ysenbaert et al., 2017). There are no central guidelines for the use of
accommodations in testing. Hence, individual teachers decide on the
accommodations that are allowed. Research in Flanders has shown
that the most commonly used accommodations as decided by
individual teachers are linguistic modification of the test questions
(modifying the language of a text while keeping the content intact, for
example by shortening sentences or using familiar or frequently used
words), reading questions out loud to pupils, and being more tolerant
toward grammatical and spelling mistakes (De Backer et al., 2017).

As described, previous research has indicated important ways in
which the effectiveness of accommodations may vary depending on the
background characteristics of pupils. Therefore, this study will explicitly
explore within-group variance among multilingual students.
Consequently, the effectiveness of these accommodations will be assessed
in a sample consisting solely of multilingual speakers, where we will
explore to what extent the use and effectiveness of the accommodations
is influenced by pupils’ background characteristics. We will ascertain
these effects by considering pupils’ science scores. By doing so, we follow
previous studies (e.g., Abedi et al., 2003; Kieffer et al., 2009), who have
used test scores to establish the effectiveness of accommodations.

In short, this study assesses the following research questions (RQ):

- RQ1: To what extent do bilingual tests impact multilingual
learners’ achievement on a science assessment?

- RQ2: To what extent does a set of accommodations (consisting
of both a bilingual test and read-alouds in the language of
schooling and L1) impact multilingual learners” achievement on
a science assessment?

- RQ3: How does the impact of the use of accommodations change
based on pupils’ background characteristics (such as literacy and
proficiency in both the language of schooling and L1)?

Analyses on the impact of background characteristics on the use
and functioning of accommodations control for possible confounders
which previous research has identified as impacting science
achievement. These controls include gender (Gielen et al., 2012;
OECD, 2016a), socio-economic background (OECD, 2016a), grade
retention (Jimerson and Ferguson, 2007; Van Laere et al., 2014), and
schooling in the native country (OECD, 2012).

Methods
Participants

Schools were visited throughout 2016-2017. In order to have
enough power for the analyses, measures were taken to maximize the
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number of students with a multilingual background. Consequently,
only schools in urban regions in Flanders (Belgium) were selected.
Schools were selected to ensure that those with a high proportion of
pupils speaking a language at home different from the language of
instruction were more frequently included in the sample. Therefore,
all primary schools in Flanders were contacted whose population
consisted of at least 60% pupils whose L1 is not Dutch. Of the 103
contacted schools, 35 agreed to participate, translating to a response
rate of 34%. School principals indicated that their refusal to participate
in the study was mostly fueled by either their involvement in other
research projects, or the existent heavy workload of the staff. Note that
no school refused participation because of the research topic.

This study is part of a larger research project. In the research
project, all pupils (n=1,022) in the 35 participating classrooms took
part in the online survey and science test. All parents of pupils in the
fifth grade of the participating schools were asked for their consent to
let their child participate in the study. All pupils with parental consent
for participation took part in the research project. For this study,
we selected all participating Polish and Turkish pupils. We selected
these pupils to take into account Belgium’s migration history: children
of non-Western European descent primarily 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 immigrants. Hence the current
study involved 197 multilingual Turkish and Polish children who
attended fifth grade of primary education.

Participants were aged between 9 and 12 years (M =10.84 years,
SD=0.67) and the sample consisted approximately equally of boys and
girls (49,2% girls; 47,2% boys), illustrating the representativeness of
the sample. The majority of pupils (88%) had a migration background:
23% of the pupils was first generation, 39.3% second generation,
30.6% has one parent that is foreign-born and is part of the so-called
2.5 generation, and 4.9% was third generation. Amongst the pupils,
65.6% had no experience with schooling in another country than
Belgium, 7.2% had received instruction in another country for less
than a year, 16.4% had experience with schooling in another country
between 1 and 5years, and almost 11% took classes for more than
5years in another country, illustrating the variety in prior schooling
experience in the L1.

Descriptive data for the participants are shown in Table 1,
including the N, means and standard errors.

Procedure

The experimental research design consists of three research
conditions: (1) a control condition consisting of a non-accommodated
science test or ‘Dutch-only test (DU/A-); (2) intervention arm A
consisting of a bilingual science test, providing students with either a
Polish or Turkish translation depending on their migration
background (BIL/A-); and (3) intervention arm B consisting of a
bilingual science test with additional read-aloud options in both the
language of schooling and L1 (respectively Turkish or Polish) (BIL/
A+). In both intervention arms, the Dutch and translated version of
the question were simultaneously displayed on the screen. In the
conditions with additional audio-support (i.e., intervention arm B),
the pupils could not only see the side-by-side translations, but were
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TABLE 1 Descriptive statistics of the participants in the testing conditions.

Variables

Total sample

M  SD 4 M

Non-accommodated

10.3389/fcomm.2024.1384395

BIL/A+
SD N M SD

Science achievement 18.38 5.35 197 18.64 0.65 64 18.42 0.72 64 18.10 0.62 69
Proficiency language of 4.07 0.56 184 4.12 0.52 4.01 0.59 4.06 0.57
schooling

Literacy language of schooling 4.07 0.63 184 4.12 0.63 4.02 0.62 4.06 0.65
Literacy L1 3.78 1.05 191 3.85 1.13 3.66 1.07 3.82 0.94
Proficiency L1 4.32 0.77 190 4.47 0.73 4.25 0.78 4.24 0.79
Education country of origin 7.1% 197 | 9.4% 64 7.8% 64 | 43% 69
(Never)

SES 2.30 1.6 1.89 1.43 1.85 1.51
Gender (Female) 49.2% 61% 45% 42%

Grade Retention (Yes) 38.1% 45% 39% 30%

Use of audio language of 0.05 0.09
schooling

Use of audio L1 0.09 0.18

also offered the possibility to listen to a read-aloud version of every
question and the multiple-choice answers in both L1 and the language
of schooling.

Prior to visiting the schools, teachers were asked to fill in a list in
order to gather background information of the pupils, including the
L1 of the pupils. These alphabetical lists were used by the researcher
to randomly assign participants to different research conditions, of
course with the pre-condition that only pupils who spoke either
Turkish or Polish could be assigned to the bilingual condition.

Randomization was at the level of the individual in 1:1:1 ratio. For
example, Turkish pupil 1=control condition, Turkish pupil
2 =intervention arm A, Turkish pupil 3 =intervention arm B. When
the list in class 1 ended for example with intervention arm A, the next
class started with intervention arm B and so on.

Since research has shown that unscripted accommodations in the
category of oral clarification could lead to variations in test
administration, which can create construct-irrelevant variance
(Acosta et al, 2008), we opted for pre-recorded read-aloud
accommodations by native speakers with standard pronunciation and
intonation patterns in all three languages (Dutch, Polish, and Turkish).
All pupils were tested during regular class hours. They were not given
any time constraints, since previous research suggests that dual
language accommodations require generous time limits in order to
be effective (Pennock-Roman and Rivera, 2011). Pupils were not
familiar with any assessment accommodations nor with taking a test
digitally. Video instructions for each research condition on how to
take the test were provided to pupils, modeling the accommodations
and encouraging pupils to make use of them. In all testing conditions,
pupils filled in a background questionnaire and took a science test on
the computer through LimeSurvey.

Measures

Science achievement was measured by means of a test that consists
of the 43 multiple-choice science items from the released science items
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for fourth grade of the Trends in International Mathematics and
Science Study (TIMSS), which can be considered a standardized,
curriculum-based achievement test. These items were chosen to
maximize equivalence in content, reliability, difficulty level and
validity between the original and the translated versions, since
international large-scale assessments such as TIMSS have strict
procedures. The TIMSS 2011 items were prepared in English and
translated into many other languages for use in participating countries
around the world. In translating the tests, every effort was made to
ensure that the meaning and difficulty of the items did not change.
Translated versions of the science test in Polish and Turkish were
made available from the National Project Centers in Poland and
Turkey. Scoring guides are provided for constructed response items.
The answers on the science test (43 items) were binary coded
(1=correct answer; 0=incorrect answer). The average test score for
the 197 pupils was 18.38 (SD=5.35).

Proficiency in the language of schooling (L2) and in the L1 was
measured through a scale in which pupils had to self-assess their
proficiency in speaking and listening in both L2 and L1. The L2
proficiency scale consists of 5 items, including items such as “When
I watch Dutch Television, I understand everything” These items are
rated on a 5-point Likert scale (1 = completely disagree; 5=completely
agree). The scale also includes items such as “How well do you speak
Dutch,” rated on a five-point Likert scale (1 =very poor; 5=very well).
L1 Proficiency consists of 2 items: “How well do you speak your first
language” and “How well do you understand your first language”
These items are rated on a five-point Likert scale (1=very poor;
5=very well). The mean sum of scores was used to construct both
scales, which displayed good internal reliabilities: ot jproficiency = 0.83;
Qi aproficiency = 0-74-

Literacy in the language of schooling and in the L1 was measured
in a similar way. Pupils made a self-assessment of their proficiency for
reading and writing skills in both language of schooling and L1 on,
respectively, 4 and 2 items with a five-point Likert scale. The scale
includes items such as “How well do you read in Dutch?,” rated on a
five-point Likert scale (1=very poor; 5=very well) and “Reading a
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book in Dutch is easy to me” (1 =completely disagree; 5=completely
agree). Scales were constructed by using mean sum of scores with
good internal reliabilities ot yjieracy = 0.89; Aptiteracy = 0.80.

Pupils in the testing condition with audio support had the
opportunity to listen to both test questions and the answering options,
as often as they wanted to. When pupils clicked the audio button, a
registration of their click was made. The proportion of clicks (items
that were listened to/total available audio support options) was
calculated and resulted in two variables to measure the frequency of
use of the read-aloud accommodation in both the language of schooling
(M=5%; SD=0.09; min.=0.00 and max.=0.50); and L1 (M=9%;
SD=0.18; min.=0.00 and max.=0.81).

Demographics

There were items on pupils’ gender (boy=2, girl=1) and grade
retention [no grade retention =0, repeated one or more year(s)=1].
The socio-economic position of the pupils was derived from the work
situation of the parents. We asked students to fill out the last or current
employment of both their father and mother. Employment was
attributed a score based on the EGP-classification (Erikson and
Goldthorpe, 2002) ranging from 1 (unskilled manual labor) to 8
(high-grade professionals and managers). The child received the
highest SES-score of both parents, reflecting the dominant
socioeconomic position of the family as a whole (Forehand et al.,
1987; Erikson and Goldthorpe, 1992). In this analysis, this measure is
used as a continuous variable with a mean score of 1.85 (SD=1.51).
Pupils were asked whether they ever had schooling in another country
than Belgium and for how long, resulting in a categorical variable:
‘Education in the country of origin’ (0=never, 1=Iless than 1year,
2=1-5 years, 3=more than 5 years).

Analysis

Analyses were conducted in IBM SPSS Statistics for Windows,
version 24 (IBMCorp, 2016). For RQI1 and 2, which both assess to
what extent the (set of) accommodations impact the multilingual
learners’ science achievement, a univariate analysis of variance
(ANOVA) was conducted. This test ascertains whether statistically
significant differences exist between the test scores for pupils in the
three experimental conditions. The hypothesis was that pupils in
the group that received the bilingual test will score higher on the
science test than pupils taking a non-accommodated test, but lower
than the group who receive a set of accommodations (BIL/A+ > BIL/
A—>DU/A-).

For RQ3, which explores within-group variance, multiple
regression analyses was used. These analyses consider both main
effects and possible interaction-effects, to fully explore how the pupils’
linguistic background and their use of accommodations might
differentially impact their science achievement, adding in a first and
second model the variables related to the, respectively, the language of
schooling (i.e., proficiency, literacy) and L1. Then we included the
control variables to check whether the associations remained,
diminished or disappeared after controlling for first country of
schooling and secondly gender, grade retention, etc. Note that
we focus on the pupils in the third condition for these analyses, as they
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are the only ones who had access to the full set of accommodations.
However, because of the limited sample size in this group, statistical
power must be taken into account. Because of this, marginally
significant effects (i.e., p<0.10) are discussed as well, as these might
unveil interesting patterns in the data. Secondly, we worked in a step-
by-step fashion: first assessing the impact of the main variables, then
adding the control variables, and lastly exploring possible interaction-
effects. To achieve parsimonious models and preserve statistical
power, only significant variables were retained in subsequent analyses.
Similarly, when assessing which main effects are significant,
continuous variables were used where possible. However, to better
interpret interaction effects in the final model, the continuous variable
of “frequency of use of the read-aloud accommodation” was
categorized into three levels: “no use” (no use at all), “low use” (cut-off
at 42%) and “medium to high use” (cut-off at 81%). We dummy-coded
these levels, with “no use” as the reference level.

Results

Univariate analysis of variance: research
questions 1 and 2

The initiall ANOVA across groups showed no significant
differences in scores, F (2,194)=0.17, p=0.84, #°=0.006. This
preliminary analysis indicates that none of the intervention arms
significantly improved the test score of multilingual pupils.

Multiple linear regression: research
question 3

Subsequently, a multiple linear regression within the group of
pupils who received the set of accommodations (i.e., intervention arm
B) was performed to determine how the background characteristics
of pupils contributed significantly to their scores. The results of the
analyses for the pupils in the BIL/A+ condition are presented in
Table 2.

Model 1: language proficiency and literacy in the
language of schooling

In the first model, language proficiency and literacy in the
language of schooling were added as explanatory variables. However,
both language proficiency and literacy in the language of schooling
were not significant predictors of science achievement [F(2,56) = 0.445,
p=0.643, £=0.016]. Consequently, both factors were omitted for the
subsequent analyses (Table 3).

Model 2: language proficiency and literacy in
the L1

In the second model, language proficiency and literacy in the L1
were added as explanatory variables. Proficiency in the L1 is a
significant predictor of science achievement [F(2,62) =4.538, p<0.05,
£=0.015] with an R? of 0.128. Pupils’ science achievement increases
with almost 2.5 points for each unit increase of Proficiency in the L1.
Literacy in L1 was not a significant predictor of science achievement
(t=X, p>0.010). Consequently, Literacy L1 was omitted for the
subsequent analyses.
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TABLE 2 Summary of hierarchical regression analysis for science achievement within intervention arm B (N = 53).

Variable

Constant

18.156

Model 1
SEB

4.632

9.264

Model 2
SEB

3.64

6.144

Model 3
SEB

3.153

2.854

Model 4
SE(B)

3.956

5.099

Model 5

SE(B)
3.6

Model 6
SE(B)

5.960 ‘ 3.211 ‘

Proficiency
language of

schooling

—1.384

1.616

—0.166

Literacy
language of

schooling

1.273

1.423

0.174

Literacy L1

—0.467

0.702

—0.086

Proficiency L1

2.496

0.843

0.383%*

3.131

0.750

0.492%%*

2.405

0.764

0.428%*

2.333

0.711

0.414%*

2.640 ‘ 0.731 ‘ 0.405%*

Education
country of

origin

0.842

0.490

0.203°

0.871

0.504

0.240°

0.457

0.466

0.125

SES

0.480

0.390

0.164

Gender

2.113

1.138

0.245°

0.803

1.024 ‘

0.093

Grade

Retention

—1.125

1.268

-0.122

Use of audio
language of

schooling

4.826

5.929

0.102

Use of audio

L1

9.799

3.581

0.336%*

9.718 3.119 0.349%*

RZ

0.016

0.225

0.235

0.339

0.24

°p<0.1, #%p<0.01, **%p<0.001.
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TABLE 3 Summary (2) of hierarchical regression analysis with interaction effects for science achievement within intervention arm B (N = 62).

Model 1 Model 2

Variable SEB SEB
Constant 7.078 3.210 15.553 4.869
Proficiency L1 2.276 0.715 0.373%%* 0.332 1.104 0.054
Use of audio L1

Low use 0.197 1.398 0.017 —12.524 6.261 —1.091%*

Medium to high use 4.193 1.355 0.382%%* —8.006 6.670 —0.730
Proficiency L1 x Low use 2.875 1.564 1.088°
Proficiency L1 x Med. to high 0.726 0.352 1.115%
use
R’ 0.193 0.301

°p<0.1, ¥p<0.05, **p<0.01.

Model 3: education in the country of origin

In the third model, years of education in the country of origin was
added to the model which was significant in predicting science
achievement achievement [F(2,61)=8.853, p<0.001, £=0.29] with an
R?0f 0.225 and is therefore retained in the subsequent model.

Model 4: SES, gender, and grade retention

In the fourth model, socioeconomic status, gender and grade
retention were added to the model. SES and grade retention were
omitted for the subsequent analyses since they were non-significant
predictors of science achievement [F(5,50)=3.075, p<0.05, £=0.31]
with an R? of 0.235. Gender was marginally significant and therefore
retained in the model. Results indicate that there is a trend for boys to
perform significantly better than girls (p=0.069) for the science test.
Introducing the control variables did not change the overall
significance of the earlier model. Nevertheless, even though
proficiency in L1 remained significant, its effect size had diminished.

Model 5: frequency of use of the read-aloud
accommodations

In the fifth model, frequency of use of the read-aloud
accommodations in both language of schooling and L1 were added to
the model. Adding frequency of use of read-aloud accommodations
to the model caused Education in the country of origin and Gender
to become insignificant in predicting science achievement, while
proficiency in L1 remained significant and its effect-size relatively
unchanged. Frequency of use of audio in the language of schooling
was not a significant predictor, while frequency of audio-use in the L1
was a significant predictor of science achievement [F(2,62)=9.811,
p>0.001, £=0.31]. In the final model, we only retained the significant
predictors (being Use of audio L1 and L1 Proficiency), and this model
has an R’ of 24%. Pupils’ science achievement significantly increases
when they are more proficient in their L1 and when they make more
frequent use of the audio in their L1.

Interaction effects
In what follows, we test the hypothesis that pupils’ use of the

accommodation modulates the impact of their linguistic background
on science achievement. Since previous models showed that
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proficiency in L1 and use of the audio in L1 have a significant impact
on science achievement, we explore specifically the existence of an
interaction effect between these variables. In order to assess this
possible interaction effect in a detailed way, we employ the variable on
the use of audio in L1 in a categorical fashion. In the first step, we see
that the main effect of proficiency of L1 remains positive and
significant. For use of the read-aloud in L1, we find a positive
significant difference for students who used this accommodation
intensively (“Medium to high use”) versus those who did not (“No
use”) (y=4.20; p<0.010), whereas the difference between those who
used the accommodation only minimally (“Low use”) versus not at all
(“No use”) is insignificant (y=0.20; p>0.100). This indicates that
minimal use of the read-alouds is not enough to obtain higher scores
on the science test, while frequent use of the read-aloud does lead to
higher science scores.

In the second step, we add the interaction effect. Interestingly, the
main effect of language proficiency in L1 disappears (y=0.33; p>0.01).
Furthermore, the main effect of frequency of audio-use in L1 changes
profoundly: the effect is now significantly negative for students who
use the read-aloud minimally when compared to students who do not
use the read-aloud (y=—-12.52; p<0.05). At the same time, there are
no significant differences on science achievement between those who
use the read-alouds intensively versus those who do not (y=—8.006;
p>0.01). Factoring in the effect of the interaction-effects, shows us
that when students’ language proficiency is high, their scores on
science increase significantly for students who use the audio-support
intensively versus those who do not use the audio-support at all
(y=0.73; p<0.05). Hence, the science scores of students who use the
audio-support intensively, while initially similar to students who did
not use the audio-support at all, are increasingly higher when their
proficiency in L1 is better.

The interaction-term between language proficiency in L1 and the
minimal use of the read-aloud is positive, but marginally significant
(y=2.88; p<0.100). Hence, the science scores of students who use the
audio-support minimally is initially far below that of students who did
not use the audio-support at all, due to the negative main effect of use
of the read-aloud. However, proficiency in L1 does have a positive
effect on this association, which in the end manages to compensate for
this negative main effect of use of the read-aloud. So, when
we compare students with a maximal level of proficiency in L1,
students who used the read-aloud minimally do obtain a somewhat
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higher score on the science test than those who did not use the
accommodation at all.

Discussion and conclusion

In this study, we addressed the following questions: (1) To what
extent do bilingual tests impact multilingual learners” achievement on
a science assessment? (2) To what extent does a set of accommodations
(consisting of both a bilingual test and read-alouds in the language of
schooling and L1) impact multilingual learners’ achievement on a
science assessment? and (3) How does the impact of the use of
accommodations change based on pupils’ background characteristics
(such as literacy and proficiency in both the language of schooling
and L1)?

In this randomised control trial, pupils were randomly assigned
to different conditions, a control condition without accommodations,
an intervention arm (A) in which pupils received a written bilingual
science test, and an intervention arm (B) in which they received a set
of three accommodations: the bilingual science test in combination
with read-alouds in both the L1 and the language of schooling. In this
experiment, only multilingual pupils (Turkish and Polish) were
considered. Rather than assessing the impact of accommodations by
comparing pupils who speak the language of schooling at home to
multilingual speakers, as is often done (see for instance Abedi, 2017),
this study focused on the within-group differences among multilingual
speakers. This way, we unveiled the differential way accommodations
function for this group and highlight the conditions under which
some accommodations may be more beneficial than others for
specific students.

RQ 1 and 2: the impact of accommodations
on multilingual learners’ science
achievement

The univariate analysis of variance (ANOVA) showed no
significant differences in science achievement between the research
conditions. Although this outcome contradicted our initial
hypotheses, it is not entirely unexpected, given the cautionary note
from Pennock-Roman and Rivera (2012), highlighting the
heterogeneous nature of multilingual learners and their varying
language skills. This could cause near zero effect sizes because the
positive effects for one subgroup could be canceled by the negative
effects for pupils who know the language of schooling. Indeed, our
detailed analysis of the way in which the set of accommodation
impacted science achievement (discussed below) confirms exactly this
process. More specifically, our results suggest that depending on
language proficiency and frequency of use of the accommodations,
some accommodations might become either an asset or a barrier.
Another possible explanation for the results is the fact that students’
science competences seem to be rather low, with an average test score
of 43% (M=18.38; SD=5.35). Linguistic accommodations may
function differently with students who are more competent in the
content being measured than students with lower skills in the subject.
Furthermore, the possible influence of content knowledge also raises
questions regarding the way impact of assessment accommodations is
usually investigated. That is, assessment accommodations for language
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learners are often evaluated in terms of effectiveness (the extent to
which pupils’ test scores improve) and validity [the idea that an
accommodation should not affect the test score of pupils who do not
need it (Kieffer et al, 2009)]. Most studies on assessment
accommodation have not focused on accessibility (Elliott et al., 2009),
while the main goal of assessment accommodations is to help students
access the content (Butler and Stevens, 1997, p. 5). Hence, it is
important to keep in mind that the non-significant results from the
ANOVA-analyses of this study do not necessarily mean that the
accommodations do no succeed in increasing access to certain groups
of multilingual pupils. That is, the accommodations might help
students access the test questions without this resulting in higher test
scores due to for instance low content knowledge of the student.
Indeed, from pupils’ reports we know that they perceive the bilingual
test as helpful even though they do not necessarily believe this would
increase their test score (De Backer et al., 2019). As Rios et al. (2020,
p- 73) recommend: the field should shift from asking, “Is a particular
accommodation effective?” to “For whom, and under what conditions,
is a particular accommodation effective?”

RQ 3: the impact of pupils’ background on
the frequency of use and efficacy of
accommodations

A multiple linear regression within the group of pupils who
received the set of bilingual accommodations (BIL/A+) (intervention
arm B) was performed to discover possible differential effects of
frequency of use of accommodations based on background
characteristics. Not surprisingly, proficiency in the L1 was a significant
predictor of science achievement. The more proficient pupils are in
their L1, the more beneficial the bilingual accommodations can be.
This is in line with pupils’ own reports, where they indicated that the
effectiveness of the accommodation depends on the level of
proficiency in their L1 (De Backer et al., 2019). This aligns with prior
research indicating that the effectiveness of translation or read-aloud
in the first language (L1) may be compromised if the language skills
in L1 are underdeveloped or if the domain-specific language is absent
(Butler and Stevens, 1997; Kieffer et al., 2009; Robinson, 2011). In the
study of Francis et al. (2006), it was reported that the effectiveness of
bilingual tests depends on both language proficiency in the language
of schooling and on literacy skills and content knowledge in the native
language. Pennock-Roman and Rivera (2012) also report in their
meta-analysis that the effectiveness of bilingual tests is sensitive to
proficiency in the language of schooling and to literacy skills in the
native language. In this study, it was notable that the L1 proficiency
rather than literacy skills predicted the science achievement, since one
of the accommodations that was provided was read-aloud in the L1.

A second significant predictor of science achievement was the
frequency of which pupils use the read-aloud in the L1. The more
frequent they use the audio-support, the higher their score on the
science test. Quite interestingly, the direct effects of both proficiency
in L1 and the use of the L1 audio-support change in important ways
when we consider their interaction-effect. That is, our analyses show
that the effect of proficiency in L1 is entirely dependent on the extent
to which pupils used the read-alouds. That is, for those who did not
use the read-alouds at all, the impact of their proficiency in L1 became
insignificant. Of course, this is a logical finding considering that a
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pupils’ level of understanding of a language becomes irrelevant if they
do not make use of audio-support in this language.

For pupils who do use the read-aloud accommodation, we note
substantial differences between those who use it often and those who
used it only in a limited way. For those who used the read-alouds
often, we found a significant interaction-effect with L1 proficiency,
indicating that the beneficial effect of using the audio-support in L1
on science achievement becomes more pronounced when pupils are
more proficient in their L1. Due to this effect, pupils with high
L1-proficiency who used the read-alouds frequently tended to
outscore students with a similar L1-proficiency who did not use the
read-alouds at all. Clearly, these findings highlight the potential
beneficial effect of including read-aloud accommodations on tests.

Nevertheless, it is interesting to also take a closer look at
students who used the read-alouds only to a limited extent. The
interaction effect reveals that students with high proficiency in
their first language (L1) only achieved slightly higher scores, and
the difference was marginally significant when compared to
students with similar L1 proficiency who did not utilize read-
alouds at all. This can be attributed to the fact that employing read-
alouds in a restricted manner, as opposed to not using them at all,
appears to hinder performance on the science test. For students
who utilized read-alouds sparingly, this accommodation seemed
to act more as a distraction than a support. That is, we uncovered
a negative effect on pupils’ science achievement of using the read-
alouds in a limited fashion versus not at all, that pupils’ language
proficiency in L1 could only compensate for at high levels.
Consequently, students with average or low proficiency in L1 who
made little use of the audio-support actually scored lower on the
science test than similarly L1-proficient pupils who did not use the
audio-support at all. Possible explanations for this negative effect
of using accommodations is that in some cases, read-alouds might
work as a distraction to the task at hand or might heighten
confusion among pupils.

Implications for the research field

The field of multilingual assessment is rather young and many
questions remain unexplored. To move forward as a field, we would
like to make some suggestions. We believe in the strengths of a
mixed-methods approach to gain a comprehensive understanding
of the effectiveness of accommodations. Combining quantitative
data with qualitative insights from stakeholders, such as educators
and pupils, will help ensure the relevance and practicality of
different strategies. Specifically, cognitive interviews or think-
alouds can provide insight into pupils’ cognitive processes when
using assessment accommodations and allows researchers to
uncover potential barriers. Considering the significant role of
familiarity with assessment accommodations, we recommend
longitudinal studies to comprehensively assess their effectiveness
over time.

Furthermore, a central take-away from the current study is the
observation that multilingual pupils are highly diverse in terms of
their language use and proficiency, and consequently, we included
pupils at all stages of the multilingualism-continuum. This study
has drawn attention to the fact that these individual characteristics
of multilingual pupils are much more heterogeneous than tends to
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be commonly assumed, by determining how within-group variance
differentially impacts the effectiveness of accommodations.
Multilingual learners are often treated as one group with similar
characteristics, which our study showed to not to be the case. If
we want to develop fair assessments for multilingual learners and
thus be responsive to their needs, we need to develop a better and
more sophisticated view on what these characteristics are and what
works for which pupils.

Additionally, this
implementation of assessment accommodations for multilingual

research has concentrated on the
learners. Despite numerous studies advocating for the advantages
of accommodations, there are inherent limitations and criticisms
associated with their use. Firstly, the assumption underlying
accommodations is that language and content can be separated,
and that pupils will be able to show their competences on the
content if their limited linguistic abilities do not get in the way
(Llosa, 2017). However, the distinction between content and
language is, in one sense, artificial, as language and content are
inherently interconnected: there is no content without language
and there is no language without content. Consequently, the
pursuit of a testing environment devoid of construct-irrelevant
variance may appear idealistic. Nevertheless, this should not deter
efforts to progress toward greater equity in the assessment of
multilingual students (Heugh et al., 2017). One step forward in
doing so would be to anticipate for linguistic difficulties in the
design of tests (Faulkner-Bond and Sireci, 2015), rather than using
assessment accommodations as an ad hoc solution.

Implications for practice

This study offers valuable recommendations for practice.
According to Shafer Willner and Mokhtari (2018), tools and
accommodations should be integrated into daily instruction to
familiarize students with their usage. Nevertheless, incorporating
translations for every test situation in all languages used by students
during daily classroom assessments may not be feasible. Achieving
construct equivalence is not only technically challenging but also
time-consuming and costly, as highlighted by Abedi et al. (2004).
Nonetheless, technology is rapidly advancing and machine
translations have improved significantly over time. Other possibilities
for classroom assessments are the use of glossaries and dictionaries.

In the case of large-scale assessment research and standardized
testing, providing translations and/or read-alouds is something that
definitely should be considered as our results indicate that these are
especially effective for pupils with high proficiency in L1, and hence,
might be especially beneficial to a vulnerable group such as newly
arrived immigrants.

Besides feasibility, another issue is that few accommodations are
likely to be effective for all pupils. This study confirms that there is no
one-size-fits-all (Acosta et al.,, 2008). Instead, there is a necessity to tailor
approaches based on individual pupil characteristics. Accommodations
in pupils’ first language can be especially relevant for pupils’ with higher
proficiency levels in their L1. At the same time, the results suggest the
need for students to be able to familiarize themselves with the available
accommodations. With guidance from their teacher, they can figure out
which ones are supportive or hindering to them, rather than having to
find out at the moment of assessment itself.
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Limitations and suggestions for future
research

In this study, there was no intervention arm in which pupils
received the written test in the language of schooling and the read-aloud
in the L1 to explore the unique effect of this accommodation. We only
explored the effect of the read-aloud condition in both the language of
schooling and the L1 in combination with the bilingual test. It would
be worth exploring whether read-alouds in the L1 are best offered in
combination with a written translation or as a ‘standalone
accommodation. Another limitation is that language proficiency and
literacy skills have been measured only via self-report. While it is
common practice in educational research to rely on self-reported data,
the accuracy of this type of data is open to debate. The meta-study of
Kuncel et al. (2005) indicated that self-reported data is generally
accurate and can be used as a measure of student achievement.
Nevertheless, critical voices must be noted too. For example, Rosen et al.
(2017) caution that especially lower-performing pupils tend to
overestimate their grades. We tested science performance but relied on
self-reported data as measures for pupils’ language proficiency and
literacy in order to not overload these young pupils with too many tests.
Checking the self-reported data with their teachers or standardized
language tests could have provided a fuller picture of pupils’ language
proficiency. Furthermore, we acknowledge that children’s science
competence was not controlled for. Children were randomly distributed
across testing conditions, with one group possibly performing better
than another which might have affected the results of this study.

In their book, Melo-Pfeifer and Olivier (2023) address the issue of
plurilingual competence in 15 contributions, with one of them focused
on translanguaging in assessment (Ascenzi-Moreno et al., 2023) a rather
far-reaching approach (Melo-Pfeifer and Olivier, 2023). In this study,
we focused on the effectiveness of accommodations for science
achievement. Future research could investigate the potential effects of
linguistic accommodations on both language proficiency in the
language of instruction and pupils’ first languages.

Also, looking at test scores is only one aspect of the possible
advantages of accommodations. Other aspects are for example increased
self-efficacy or well-being, as students feel recognized and accepted as a
linguistic minority. This would be interesting to explore in future
research, as it is suggested that the acceptance and use of the children’s
home languages in classroom interactions resulted in an increase in
pupils’ well-being (Ramaut et al., 2013; Slembrouck et al., 2018).
Consequently, it would be worthwhile to explore the effect of exploiting
L1s in assessment on the wellbeing and self-efficacy of pupils.

Future research could delve into the intriguing aspect of why
the adverse impact is evident among students who utilized read-
alouds in a limited manner, while students who employed read-
alouds intensively do not experience this effect. When compared
to pupils who did not use read-alouds at all or used them
extensively, it is possible that these students are more prone to
distraction, have difficulty maintaining focus for extended periods,
or are more susceptible to feeling overwhelmed by substantial
amounts of information. Especially important to note with regards
to these findings is the limited use of the read-aloud
accommodation in our study for both language of schooling
(M=5%; SD=0.09) and L1 (M =9%; SD=0.18). Limited utilization
not only offers a potential explanation for the absence of a
significant difference between groups in the ANOVA analyses but
also suggests a lack of familiarity among students with such
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accommodations. Despite video instructions aiming to encourage
accommodation use, this may not have been sufficiently effective.
While some accommodations, like dictionaries, require prior
experience for optimal utilization, Acosta et al. (2008) argue that
this is not necessarily true for others such as oral translations or
read-alouds. The findings of the current study, however, cast doubt
on this assertion. It appears plausible that students should
be acquainted with all accommodations at the time of assessment
to maximize their effectiveness. The punitive effect observed for
students with limited L1-proficiency underscores the importance
of affording every student the opportunity to discern which
accommodations might be supportive or detrimental to their
unique learning process. Future research could investigate whether
multilingual assessment accommodations yield greater efficacy
when students are familiar with incorporating their entire
linguistic repertoire in daily classroom practices.
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