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Abstract

:

Educational and (psycho-)linguistic research on L1 and L2 acquisition in bilingual children sketches them as a group of language learners varying in many aspects. However, most studies to date have based evaluations of language proficiency or new assessment tools on data from heritage children, while studies on the appropriateness of assessment tools for school-age refugee children remain a notable exception. This study focuses on the standardized assessment tool BUEGA for primary school children, which is, among others, a widespread tool for the assessment of pedagogical support or special needs (SN) in Germany. We compare the performance of 12 typically developing monolinguals (MoTD: 7;3–12;1), 14 heritage-bilinguals (BiTD: 7;1–13;4, L1 Turkish and Arabic), 12 refugee- students (BiTD: 8;7–13;1, L1 Arabic), and 7 children with developmental language disorders (DLD: 7;7–13;9) on the subtests of grammar, word-reading, and spelling. Overall results show that refugee-BiTDs perform in the (monolingual) pathology range. No significant differences emerged between students with DLD and typically developing (TD) refugee students. Considering the assessment of school-related language performance, bilingual refugees are at risk of misdiagnosis, along with the well-known effects of educational disadvantage. This particularly applies to children with low socioeconomic status (SES). Looking beyond oral language competencies and using test combinations can help exclude language disorders in school-age children with limited L2 proficiency.
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1. Introduction


In Germany, the assessment of language skills plays an important role across all stages and sectors of education. Not only does it play a key role in determining whether a child is eligible for special needs categories1 (SN) and enables language support recommendations, but it also informs decisions affecting the crucial transition from kindergarten to elementary and from elementary to secondary school. In most Federal States of Germany, students with SN visit special schools or courses, with negative implications for career opportunities in adulthood. In most states, students are referred to a suitable school type2 by teachers after grade four, mainly based on their abilities in German and math (see Ahrenholz et al. 2016). This transition is viewed as a critical event in each student’s educational path, since a referral to the Hauptschule or the Realschule rules out or at least complicates the possibility of obtaining a higher-level school leaving certificate, e.g., the general university entrance qualification usually obtained at the Gymnasium. In particular, children with SN are significantly less likely to be recommended school types with subsequent access to higher education. Such an early allocation of students based on school performance is viewed with criticism by the research community since it contributes to strengthening the link between social background and educational outcomes in Germany (Ditton 2011).



In Germany, 40% of children under the age of 18 have a migrant background, a significant number of whom grow up acquiring German as their second language (L2) (BPB 2021). Disparities in literacy skills and academic language proficiency in German have been argued to contribute to the educational inequalities that children from migrant backgrounds encounter. Academic language skills are generally considered cognitively more demanding than everyday language since they are context-reduced and characterized by conceptual literality, i.e., sharing specific lexical and morphosyntactic properties with written discourse. Hence, they tend to show a significantly slower acquisition rate relative to oral language skills (Cummins 2008; Feilke 2012; Gogolin and Duarte 2016). Two decades of large-scale assessments and numerous studies (e.g., Klieme et al. 2010) show that, in addition to having to acquire a second language, people with a migrant background often have low socioeconomic status (SES). This puts their children at a higher risk of educational failure. They are more likely to have a delayed school entry (Autorengruppe Bildungsberichterstattung 2020), repeat a class grade, and/or obtain overall lower qualifications (Olczyk et al. 2016). Furthermore, bilingual children appear to be over-represented in schools for students with SN and support networks (cf. Powell and Wagner 2014), and a substantial proportion of them exit school without obtaining a school-leaving certificate, particularly those with low SES (Beauftragte der Bundesregierung für Migration, Flüchtlinge und Integration 2019; Bertelsmann Stiftung 2015).



German teachers employ a range of standardized language tests to assess the L2 abilities of bilingual children. However, most of these tests are not tailored to the linguistic diversity in German schools; in other words, these tests do not include appropriate bilingual norms that consider the language experience of the bilingual child (Elsner 2015). The very few available exceptions, e.g., the German LiSe-DaZ (Schulz and Tracy 2011) and the Russian SKRUK (Gagarina et al. 2010), were normed with simultaneous bilinguals, who acquired both languages from birth or shortly after (2L1), or with early successive child bilinguals (eL2)3, who started acquiring their L2 at kindergarten age (Meisel 1990; 2009). However, they do not consider school-age children with a considerably later age of onset (AoO) for exposure to the L2 (>5;0), i.e., late successive child bilinguals (lL2) (Chilla 2008). The latter scenario particularly applies to a significant proportion of the refugee children and adolescents who recently entered the German school system as asylum seekers from Syria, Afghanistan, and Iraq, 17–27% of whom are minors aged 6–17 (Statistisches Bundesamt 2021).



In light of the lack of adequate language assessment tools and the absence of uniform and specific recommendations for the formative language assessment of recently immigrated school-age children (KMK 2016), teachers have no choice but to resort to the standard assessment tools used to examine monolingual students to assess heritage (2L1 and eL2) and refugee children (Elsner 2015). Yet, unlike heritage children who have been exposed to the societal language for an extended period of time and are thus very likely to be dominant in the L2 upon school entry, lL2 child refugees face the challenge of learning academic content and acquiring literacy skills at school at the same time as they are still learning the societal language and might still demonstrate weaker L2 oral proficiency relative to their monolingual and heritage peers. Consequently, refugee children might be at a particular disadvantage when it comes to school performance since oral language proficiency in one language supports the development of literacy and academic skills in the same language (cf. Quigley et al. 2020). Hence, the ultimate goal of this study is to provide practical recommendations for the assessment of L2 abilities which capitalize on the strengths of typically developing late-L2 learners while maximizing the gap for children who are true candidates for Special Needs in the field of speech and language education (Sonderpädagogischer Förderbedarf Sprache), most of whom are children with developmental language disorders (DLD). By investigating not only grammar but also word-reading (word decoding) and spelling abilities that are crucial for the development of literacy and reading comprehension skills (Gough and Tunmer 1986; Nation and Norbury 2005), we want to explore whether looking beyond oral language competencies, as well as using test combinations, can help exclude language disorders in school-age children with limited L2 proficiency. The latter area is of particular interest since language-impaired individuals have been reported to show word decoding problems and impaired reading abilities that persist into adolescence (Botting 2020; Palikara et al. 2011). Conversely, typically developing lL2 children are likely to profit from their existing L1 knowledge and metalinguistic awareness and demonstrate better word-reading abilities than their language-impaired peers (Durgunoğlu 2002). Moreover, lL2 children are speculated to benefit from their older AoO and the associated greater cognitive resources in acquiring certain linguistic phenomena and reading skills, especially if they are literate in their L1 (Gottardo et al. 2020; Rothman et al. 2016).



1.1. Identification of Special Language Needs in Heritage and Refugee Bilingual Children


1.1.1. Sources of Individual Variation in Child L2 Acquisition


Research on bilingual language acquisition has identified multiple mutually non-exclusive factors contributing to individual differences in child L2 acquisition (see Armon-Lotem and Meir 2019; Chondrogianni 2018; Paradis 2011; Unsworth 2016 for overviews). In addition to factors known to influence language development in monolingual acquisition, e.g., age, working memory, and cognitive capacities, bilingual children experience significantly more variation in their language environment, resulting in differences in individual outcomes in each of their languages (Kohnert 2013; Unsworth 2016). Age and input factors influencing bilingual language development include the age of onset (AoO) for systematic (sustained) exposure to the L2 (see Birdsong 2018 for a discussion), the length of exposure (LoE) to the L2, and quantitative and qualitative aspects of linguistic input (Unsworth 2019), i.e., amount of exposure and linguistic richness. Another relevant factor is socioeconomic status, a broad language environment factor that modulates the quantitative and qualitative aspects of the linguistic input the children receive (Paradis 2011; Prevoo et al. 2014). In studies on bilingual language acquisition, SES is frequently operationalized as years of maternal education (e.g., Armon-Lotem et al. 2011; Paradis and Jia 2017; Duncan and Paradis 2020). This is because mothers serve as the primary caregivers and thus constitute the main source of language input at home, especially in German migrant settings SES has been found to particularly impact lexical diversity and the acquisition of (complex) morphosyntax (Czinglar et al. 2015; Hoff et al. 2002; Hoff 2003; Vernon-Feagans et al. 2019). For example, Paradis and Jia (2017) found that environmental factors, such as language exposure, the mother’s education, the mother’s English fluency, the child’s use of English in the home, and the richness/quality of the English input outside of school, differentially predicted outcomes of L2 proficiency in both younger and older children (8;6–10;6). The interplay of these factors makes it notoriously difficult to establish what is typical for bilingual language development (Tuller et al. 2018).




1.1.2. Developmental Language Disorder (DLD)


Developmental language disorder (also known as Specific Language Impairment, SLI; Bishop et al. 2017) is a life-long neurodevelopmental disorder affecting the process of language acquisition that cannot be ascribed to primary deficits such as hearing loss, cognitive disability, neurological deficits, or autism spectrum disorder. With a prevalence rate of 7.4%, DLD constitutes one of the most common developmental communication disorders affecting both monolingual and bilingual children (Leonard 2014a; Norbury et al. 2016; Tomblin et al. 1997). DLD is associated with a range of expressive and receptive language deficits, and clinical markers could manifest differently in different languages (Leonard 2014b). Although DLD primarily affects morphosyntactic (Marinis 2011) and phonological development (dos Santos and Ferré 2018), children with DLD also evince lexical/semantic deficits (Novogrodsky and Kreiser 2015; Schulz and Grimm 2020) as well as deficits in aspects of pragmatic and narrative abilities (Davies et al. 2016; Tsimpli et al. 2016). Moreover, a child’s diagnosis with DLD is associated with a significant risk for developing reading impairments and lower literacy levels (Catts et al. 2014), putting affected children at an increased risk of school failure and developing socio-emotional and behavioral problems (Yew and O’Kearney 2013). Thus, early identification and therapeutic intervention are crucial for ameliorating the long-term outcomes of DLD.




1.1.3. Bilingualism and DLD


When it comes to language assessment in bilingual children, much caution should be taken due to the great variability in their (typical) language development, which is determined by a myriad of the child’s internal and external factors (de Grüter and Paradis 2014; Hamann 2012). The assessment of bilingual children is further complicated by the (temporary) overlap of bilingual error patterns and errors serving as clinical markers for DLD in a particular language (Chilla 2008; Paradis 2010). This leads to both overdiagnosis and underdiagnosis with developmental language disorder (DLD) (Bedore and Peña 2008; Genesee et al. 2004; Rothweiler 2006) in bilingual children. The assessment of child refugees is even more complicated compared to their heritage age-peers. In addition to the well-documented sources of individual variation in child bilinguals, such as AoO to the L2 and quantitative and qualitative aspects of language input, refugee children are subject to unique risk factors that could have adverse effects on their “overall development, including language development” (Paradis et al. 2021, p. 2). The latter include interrupted schooling and factors affecting their socio-emotional wellbeing, such as exposure to violence, poverty, frequent transitions, trauma, and difficulties adapting to the new schooling system as well as to the linguistic and cultural environment (Graham et al. 2017; Hadfield et al. 2017; Kaplan et al. 2016).



On the other hand, given their later AoO to the L2, lL2 refugee children are likely to benefit from their previously acquired L1 knowledge, literacy skills, and metalinguistic awareness (phonological and morphological awareness). Moreover, their more advanced cognitive resources (working memory and analytic reasoning abilities) could play a facilitative role in the acquisition of certain L2 linguistic phenomena, such as complex constructions. As a result, they are expected to show better L2 word-reading abilities than children with DLD (Durgunoğlu 2002; Schiff and Saiegh-Haddad 2018), especially if they are literate in the L1 (Gottardo et al. 2020).



Within the Canadian refugee context, Al-Janaideh et al. (2020) reported very poor reading and oral performance in first-generation Syrian refugees (6;0–13;0) in both their L1 and L2, which they attributed to low levels of SES, insufficient language exposure (<3 years) and richness in the home environment, as well as signs of emotional trauma. In another study on the latter sample, Paradis et al. (2021) examined, in a longitudinal approach, the morphosyntactic development in Arabic-L1 and English-L2 using an English sentence-repetition task (SRT). Their results indicated that age and input factors, among other factors such as cognition, have differential effects on both the L1 and L2. A third study by Gottardo et al. (2020), within the same project, investigated L1 and L2 literacy skills in Syrian child refugees (ages 6;0–13;0) with short LoE to English (<18 months) and found effects of phonological and morphological awareness on reading skills within and across languages. Their findings suggest “that the learners’ L1 linguistic and metalinguistic skills, which are the linguistic skills most accessible to beginner L2 learners”, play a facilitative role in acquiring L2 literacy skills. The first studies investigating L2 development in school-age refugee children within the German school context highlight the “difficulties in choosing and applying language assessment tools in the absence of valid norms or of comparable L2 reference groups” (Hamann et al. 2020, p. 1377). In a study with primary school-age refugees (ages 10;0–17;0), Montanari and Abel (2017) registered a significant gap in the performance of refugees relative to their heritage peers on measures assessing vocabulary development and (picture-based) essay-writing. In the same vein, Abed Ibrahim et al. (2020) and Hamann et al. (2020) investigated a group of younger school-age refugees (ages 6;6–12;8) and found significant deficits in the performance of refugees on measures of vocabulary and morphosyntax relative to younger heritage bilinguals, even on the LiSe-DaZ test (Schulz and Tracy 2011), which offers bilingual norms for eL2 children.





1.2. Attempting Solutions to the Assessment Challenges


Even though an increasing number of publications mention the educational disadvantages for heritage and refugee children with German as an L2, it remains an open question of how to effectively support bilingual children, with academic language skills in particular (cf. Edele et al. 2020). The first step towards providing targeted intervention and support for children with SN is to determine whether poor L2 language skills result from inborn language impairment, i.e., developmental language disorder (DLD), or are the consequence of emerging bilingualism. Yet, the lack of assessment tools normed for bilingual populations, paired with the partially overlapping linguistic profiles of bilingual children and monolingual children with developmental language disorder (DLD), make it very difficult to disentangle genuine language impairment from low language proficiency as a result of insufficient exposure to the language of assessment. Since all children are expected to partake in standardized assessment procedures, much caution should be taken in the case of bilinguals, particularly when interpreting the results of refugee populations since their language deficits might arise from input factors rather than from DLD (Andreou and Lemoni 2020). Given the crucial role of early identification and intervention for ameliorating the long-term outcomes of DLD, there is an urgent need for effective assessment tools that do not involve waiting until the child has had sufficient exposure to the L2, especially in the case of late-L2 bilinguals.



For excluding language disorders in bilingual children, it is considered best practice to assess the child in both languages (IALP 2011) or at least in the dominant language (Fredman 2006). Especially in the case of late successive bilinguals with limited exposure to the L2, L1 assessment could become crucial for excluding DLD. lL2 children are likely to retain superior abilities in their L1 given that they experienced a more extended period of monolingual exposure in a qualitatively rich language environment and probably had access to formal language registers via schooling (Paradis et al. 2021; Montrul 2016). However, assessment in the L1 is not always feasible due to the lack of L1-speaking practitioners and adequate tests for bilingual children acquiring their first language (L1) in heritage contexts, i.e., in contexts where the L1 is not the majority language of the society (Rothman 2009). This leaves educators with no other options but to resort to direct assessment measures in the L2.



Standardized test procedures designed for monolingual children can be informative within the school context when the aim of the assessment is to identify specific areas of language difficulty in need of additional in-school support, e.g., certain linguistic structures. However, if the assessment goal is to rule out language disorder, the child’s overall language skills need to be compared to other bilingual children with similar language acquisition conditions. Different proposals were made to cope with diagnostic challenges in bilingual populations. One suggestion for utilizing monolingual tools is adjusting the norms for bilingualism according to the status of the language being tested as the dominant or weaker language; see the recommendations by Thordardottir (2015). However, the latter approach was proposed for simultaneous child bilinguals and might thus be unsuitable for use with other bilingual populations, including lL2 refugee children. For example, Hamann et al. (2020) showed that despite applying dominance-adjusted cut-off scores, a significant proportion of their refugee sample scored in the pathology range on standardized tests assessing L2 vocabulary (WWT, Glück 2011) and L2 morphosyntax (TROG-D Fox 2009).



During COST Action IS0804 “Language Impairment in a Multilingual Society: Linguistic Patterns and the Road to Assessment” (https://www.bi-sli.org, accessed on 21 September 2021), cross-linguistically valid tools were developed in an attempt to cope with the diagnostic challenges in bilingual populations. These tools are known as the LITMUS tools (see Armon-Lotem et al. 2015) and were devised to minimize the effects of factors related to bilingualism on task performance so that DLD can be reliably identified in bilingual contexts. Of particular relevance to this study are sentence repetition (LITMUS-SRT, and Marinis and Armon-Lotem 2015; Hamann et al. 2013) and quasi-universal nonword repetition tasks (LITMUS-QU-NWR, Grimm et al. 2014). Such tasks have been shown to reliably identify DLD in monolingual children (Conti-Ramsden et al. 2001) and are frequently part of standardized assessment measures.



Multiple studies featuring simultaneous-bilingual and early-L2 heritage bilinguals have recently reported good to excellent diagnostic accuracy for nonword and sentence repetition tasks in bilingual children with diverse L1 backgrounds, especially when used in combination (a.o. Abed Ibrahim and Fekete 2019; Armon-Lotem and Meir 2016; Chiat and Polišenská 2016; Chilla et al. 2021). These results are encouraging since these tools are easy and fast to administer and could be employed as first screening tools in bilingual contexts, including in schools. However, little research has been conducted on the efficacy of LITMUS repetition tools for identifying DLD in children with a later AoO to the L2 (>5;0 years), as is the case in the refugee population. In an attempt to bridge this gap, Hamann et al. (2020) compared the performance of 15 school-age Syrian refugees (6;6–12;8) with an LoE > 18 months to 12 2L1 and eL2 heritage speakers (6;0–12;9) on the German LITMUS quasi-universal NWRT (LITMUS-QU-NWRT, Grimm et al. 2014) and LITMUS-SRT (Hamann et al. 2013). Results showed comparable performance between heritage and refugee bilingual children only for LITMUS-QU-NWRT, regardless of age and input factors. In contrast, only heritage bilinguals showed adequate performance on the German LITMUS-SRT. Refugee children with fewer than 24 months of exposure to German performed below the cut-offs for DLD that were previously established for younger heritage bilinguals (cf. Hamann and Abed Ibrahim 2017). Since morphosyntactic competence “does not develop as fast as many schooling and integration models presuppose”, Hamann et al. (2020, p. 1405) recommend complementing the SRT with the LITMUS-QU-NWRT, given its small linguistic load and robustness against the influence of L2 experience.




1.3. The Present Study


The present study compares the performance of typically developing late-L2 refugee bilinguals (henceforth refugee-BiTD) and 2L1/eL2 heritage bilinguals (henceforth heritage-BiTD) to age-matched, typically developing monolingual children (MoTD), and to a control group of children with DLD, on three subtests of the BUEGA (Esser et al. 2008). The BUEGA test battery is of particular interest. It is often recommended in the guidelines on procedures for SN assessment in the field of speech and language education provided by the States (e.g., Senatsverwaltung für Bildung, Jugend und Familie 2017, p. 9). The following research questions are addressed in this paper:




	
RQ1: Can the BUEGA subtests, assessing expressive grammar, word-reading, and spelling, be used as reliable measures for excluding language impairment in school-age heritage and bilingual refugee children with special attention to subtests assessing literacy? In particular, we ask whether adapting the monolingual cut-off points for performance in the pathology range according to the child’s language dominance (as recommended by Thordardottir 2015) helps enhance diagnostic accuracy and avoid misdiagnosis cases in bilingual children.



	
RQ2: Which age, input, and language environment variables influence performance on the BUEGA subtests?



	
RQ3: Does combining the BUEGA, particularly subtests assessing literacy skills, with newly developed LITMUS experimental tools (nonword and sentence repetition tasks), enhance diagnostic accuracy and help to avoid misdiagnosis?



	
RQ4: Can qualitative error analyses, especially in tasks assessing literacy skills, better discriminate BiTD children from children with DLD than mere quantitative measures and thus help to avoid misdiagnosis and provide recommendations for targeted special needs support?










2. Materials and Methods


2.1. Participants


This study presents data from Wave 2 of the longitudinal research project BiliSAT4 (Bilingual Language Development in School-age Children with/without Language Impairment with Arabic and Turkish as first languages). See Hamann et al. (2020) for results on Wave 1 and a detailed description of the refugee sample. For Wave 2, the refugee participants had 12 additional months of exposure to the L2. It is worth noting that this sample contains an overlapping but not identical participant sample to Hamann et al. 2020, and the overlap only concerns the Arabic-speaking participant subset. In addition to the bilingual Arabic-German refugees and heritage children, this sample includes heritage bilinguals with Turkish as an L1, a monolingual control group, and a group of children with DLD. Importantly, this study expands upon previous research conducted within the BiliSAT project by investigating word-reading abilities alongside L2 oral abilities.



The current participant sample includes 45 monolingual and bilingual school-age children (ages 7;1–13;9) with and without DLD (see Table 1). The participants were divided into four groups: a control group of 12 monolingual, typically developing German-speaking children (MoTD, age range 7;3–12;1); a group of 7 children with DLD (4 Turkish, 2 German, 1 Arabic, age range 7;7–13;9); a group of 14 typically developing heritage bilinguals with either Turkish or Arabic as an L1 (heritage-BiTD, age range 7;1–13;4); and a group of 12 typically developing Syrian refugee bilinguals (refugee-BiTD, age range 8;7–13;1). All refugee-BiTDs were first-generation speakers of Syrian Arabic and were first exposed to German upon their arrival at an age of >6;05, with an average of 46 months of exposure to German at the time of assessment. In the case of the refugee-BiTDs, the LoE corresponded to the length of schooling in the L2. Nine out of twelve had L1 schooling before arrival in Germany (1–3 years). Still, only 6 of them had literacy skills in Arabic due to interruptions in formal education either in Syria or during transit. Although the majority of the refugee children were initially assigned to age-appropriate grades at school, 2 of them had to repeat a grade at Wave 2, and another was downgraded in terms of school form, i.e., from Realschule to Hauptschule. The heritage children, on the other hand, had no literacy skills in their L1, started obtaining L2 literacy skills with school entry, and had a comparable length of L2 schooling to their refugee counterparts. Interestingly, the levels of maternal education in years (as a proxy for SES, see Hoff et al. 2002; Hoff 2003) was slightly higher in the refugee group than in the heritage group, with an average of 15 years vs. 11;6 years, respectively.



Verification of clinical status as TD or DLD was conducted at Wave 1 via a comprehensive assessment procedure using standardized tests in the L1 and L2, considering dominance effects on test performance as recommended by Thordardottir (2015); see Hamann and Abed Ibrahim (2017); Hamann et al. (2020) for particulars. The following standardized tests were employed: L1-Arabic (ELO-L, Zebib et al. 2017) and for L2 (WWT, Glück 2011; LiSe-DaZ, Schulz and Tracy 2011; TROG-D, Fox 2009 and PLAKSS, Fox-Boyer 2014). In the case of the refugee group, clinical classification was only based on their L1 performance given their limited L2 proficiency.




2.2. Assessment Tool and Procedures


2.2.1. BUEGA Subtests


For assessing German abilities, we used parts of the standardized BUEGA test battery (Esser et al. 2008). The aim of the tool is to diagnose performance in different areas of language development and differentiate children with weak global performance (potential cases of DLD) from those with partial language deficits. The BUEGA covers the age range for most of our participants as it is normed for children in classes one to five; however, the test manual only provides norms for monolingual children.



Our investigation is centered around the subtests of grammar, word-reading, and spelling. Grammar targets morphological awareness and is normed for ages 6;0–11;5. The test includes 57 items targeting aspects of nominal morphology (plural formation, (ir)regular comparative and superlative forms of adjectives, and the production of accusative, dative, and genitive case forms) and verbal morphology (formation of regular and irregular past tense forms (both preterit and participial forms)). We used the oldest norms available for our older children.



Word-reading abilities are assessed with two lists of 56 words in total. The first list contains 32 short and commonly used nouns, verbs, articles, and pronouns (e.g., in, never, know). The second list consists of 24 words of greater length and complexity (e.g., glittering stone, observe, conjure).



The subtest spelling investigates children’s abilities to correctly produce real written words by dictating 16–18 words with increasing complexity. Four lists are available depending on the child’s grade. Test evaluation can be executed by counting the correctly written whole words or graphemes. In this study, we chose evaluation based on graphemes, as recommended in the manual, because it allows a more precise investigation of progress in spelling abilities. The test provides fixed specifications on how many letters in a word are counted as a grapheme for each of the four lists, setting a maximum number of potential wrong graphemes in one word. As in subtest reading, norms are available from grades one to five.




2.2.2. LITMUS Repetition Tasks


The German LITMUS-SRT


The German LITMUS-SRT used in this study, first introduced by Hamann et al. (2013) within COST Action IS0408, was constructed according to the LITMUS principles (Marinis and Armon-Lotem 2015). It thus contains complex structures known to be difficult for children with DLD cross-linguistically, e.g., relative clauses, finite complement clauses, and passive constructions, in addition to structures that represent crucial milestones in the acquisition of the properties of German morphosyntaxes, such as topicalization and the sentence bracket. The new-version of the German LITMUS-SRT investigated in this study was devised for use with older children and contains 60 sentences with three levels of increasing complexity controlling for number of syllables within each level (five conditions per level, four items per condition). Stimuli are presented in a pseudorandomized order via a child-friendly PPT. The task takes about 10 min to administer. The test sentences can be rated by “identical repetition”, only disregarding phonological errors, or they can be scored by “target structure”, which aims at ascertaining mastery of a structure compensating for typical L2 errors such as lexical substitutions and systematic, recurrent case errors, as well as gender errors, as long as they do not affect the realization of the targeted structure.




German LITMUS-QU-NWRT


The quasi-universal NWRT used in this study (Grimm et al. 2014) relies on increasing phonological complexity, not increasing the numbers of syllables (Grimm and Hübner in press). It consists of 66 one-, two-, and three-syllable nonwords built using vowels and consonants attested in most of the world’s languages. At the same time, it targets aspects of phonological complexity shown to be challenging for children with DLD (cf. Ferré et al. 2012), i.e., complex onsets and codas; see Abed Ibrahim and Fekete (2019) as well as Schulz and Grimm (2020) for a detailed description of the task’s properties. The stimuli are presented via an appealing PPT in a pseudorandomized order through headphones. Task administration takes about 5–10 min, and the task is scored according to whole-item accuracy. In order to not disadvantage bilingual children, minimally different vowels, e.g., /o/ vs. /u/, and errors pertaining to the voicing of consonants, e.g., /b/ instead of /p/ are disregarded.




The Parental Questionnaire PaBiQ


Background information on the participants was collected using the Questionnaire for Parents of Bilingual Children (PaBiQ, Tuller 2015), which was augmented with questions about the refugee situation, such as L1 schooling, access to language courses, transit itineraries, means of transportation, as well as past and present living conditions. Relevant variables for this study were selected based on previous research and include chronological age, SES (operationalized as years of maternal education), AoO, LoE, current L2 use (the relative amount of L2 use within the immediate family), and the richness of the L2 environment. Moreover, the PaBiQ also allows for the calculation of an experiential index for language dominance based on early and current exposure patterns of the L2 relative to the L1; see Abed Ibrahim and Fekete (2019) for particulars.






2.3. Data Analysis


All standardized tests, the German LITMUS-SRT, and the LITMUS-QU-NWRT were administered according to test instructions (cf. Hamann et al. 2020, 1384 for particulars). Children’s oral responses were recorded using special recorders. Data transcription, verification, and coding were carried out offline by two independent linguistically trained raters. As for the two repetition tasks, the percentage of correct responses was calculated for each repetition measure. In the case of the LITMUS-SRT, this study only considers the scoring measure “correct target structure” since it has been shown to be a fairer measure for the assessment of bilinguals as opposed to “identical repetition” (cf. Hamann and Abed Ibrahim 2017).



Statistical analyses were conducted using IBM SPSS 27 (2020). Nonparametric tests were used for group comparisons, due to unequal and small sample sizes and the violation of normality assumptions, checked by the Shapiro–Wilk test. To explore which age and input variables predicted performance on the BUEGA subtests, we first ran a Spearman nonparametric correlational analysis between BUEGA subtests and relevant age/input variables (chronological age, AoO, LoE, SES, current L2 use, and L2 richness), then followed that with a hierarchical regression analysis using only variables yielding significant strong correlations with the BUEGA subtests as potential predictors. In order to examine the diagnostic potential of the BUEGA, we first calculated the diagnostic accuracy following the test manual, which only offers monolingual norms. In this case, a child is considered at risk of impairment in a particular domain, i.e., grammar, reading, or spelling, if she scored below a t-value of 35 (−1.5 SD) on the respective subtest. In the second step, we wanted to see whether following Thordardottir’s (2015) recommendations by adapting cut-off scores to the degree of the child’s language dominance in the L2, as estimated by the PaBiQ, would help avoid cases of misdiagnosis. Depending on whether the L2 was the child’s dominant or weaker language, test results were interpreted differently. Children tested in their non-dominant language were allowed to score up to −2.25 SD below the group mean before they were diagnosed with DLD. In the case of balanced and L2-dominant bilinguals, the cut-off was set at −1.75 SD and −1.5 SD, respectively. In line with previous research recommending the use of combinations of tools for the assessment of bilinguals (e.g., Chilla et al. 2021; Tuller et al. 2018), we explored whether combining subtests of the BUEGA with the German LITMUS-SRT and/or the LITMUS-QU-NWRT would enhance diagnostic accuracy, especially in the case of the refugee group. Lastly, a qualitative error analysis was carried out on the BUEGA subtests to investigate whether heritage- and refugee-BiTDs show error patterns distinct from children with DLD.





3. Results


3.1. Overall Results on the BUEGA Subtests


Kruskal–Wallis tests comparing standardized group performance scores (z-scores) of refugee-BiTDs, heritage-BiTDs, MoTDs, and DLDs yielded significant results for grammar ((χ2(3), N = 44) = 24.2, p = 0.000), reading accuracy ((χ2(3), N = 43) = 17.5, p = 0.001), and spelling ((χ2(3), N = 43) = 10.0, p = 0.018), but not for reading pace ((χ2(3), N = 43) = 75.2, p = 0.057). Subsequent pairwise comparisons using Mann–Whitney U tests (see Appendix B and Figure 1) showed significant differences between MoTDs and all groups on the subtests of grammar and reading accuracy. Whereas heritage-BiTDs outperformed DLDs on the subtest of grammar, no significant differences were found between refugee-BiTDs and DLDs, or between refugee- and heritage-BiTDs. Interestingly, neither heritage-BiTDs nor refugee-BiTDs differed from DLDs on the subtest assessing reading accuracy. Concerning spelling, MoTDs performed significantly better than the DLD group. No significant differences emerged between MoTDs and heritage-BiTDs, and only a marginally significant difference emerged between MoTDs and refugee-BiTDs. While heritage-BiTDs performed significantly better than DLDs, refugee-BiTDs appeared to perform as poorly as DLDs. At the same time, no significant differences emerged between heritage and refugee-BiTDs; see Appendix C for an overview of group means and SDs on the individual subtests.




3.2. Predictors of Performance on the BUEGA Subtests


To determine factors predicting performance in the BiTD group (refugees and heritage collapsed), we first ran nonparametric Spearman correlations between the BUEGA subtests (grammar, reading, and spelling) and age and input variables known to influence performance in language measures. Concerning grammar, strong positive correlations emerged with current L2 use (r = 0.746, p = 0.000), L2 richness (r = 0.695, p = 0.000), and SES (r = 0.693, p = 0.000), whereas no significant correlations were found between age, AoO, or LoE and grammar. Reading pace did not correlate with any age/input variables, while reading accuracy was significantly correlated with L2 richness (r = 0.533, p = 0.007) and current L2 use (r = 0.461, p = 0.023). Unlike grammar and reading accuracy, no significant correlations emerged between the subtest of spelling and any of the age or input factors.



Next, hierarchical regression modeling was conducted to investigate which age and input factors explained the variance in the performance of the BiTDs on the BUEGA subtests. Since spelling was not correlated with any of the age or input variables, regression analyses were only done for the subtests of reading accuracy and grammar. Modeling was performed using the z-scores of each subtest as the dependent variable and background variables as independent variables. Only age and input variables yielding significant correlations were considered for the regression analyses. The latter were current L2 use, L2 richness, and SES (only for grammar), and were entered into the respective models in order of the strength of their correlation with the respective BUEGA subtests. As shown in Table 2, the primary predictor for performance on grammar was current L2 use, accounting for 57.4% of the variance in step 1. The addition of L2 richness in step 2 did not explain any additional variance, whereas adding SES in step 3 explained a further 11.0% of the variance. As for the subtest of reading accuracy, L2 richness emerged as a single significant predictor; however, it only explained 27.4% of the variance, suggesting that factors other than exposure variables are likely to be involved. The addition of current L2 use to the model at step 2 did not show any further significant contribution.




3.3. Diagnostic Accuracy of Single Measures and Combinations Thereof


Next, we calculated the diagnostic accuracy of the BUEGA subtests, examining different diagnostic cut-off criteria, and examined whether combining BUEGA subtests with recently developed LITMUS repetition tasks enhances diagnostic accuracy and helps avoid cases of misdiagnosis. We first used monolingual cut-off scores in accordance with the test manual, i.e., a child was viewed as having language disorder if she scored −1.5 SD below the respective group mean. Subsequently, we recalculated the diagnostic accuracy of the BUEGA subtests, applying cut-off scores adjusted to the child’s language dominance as estimated by the PaBiQ. Following Thordardottir (2015), a cut-off score of −2.25 SD was used in the case of L1-dominant children (e.g., all refugee-BiTDs). For balanced and L2-dominant bilinguals, the cut-off scores were set at −1.75 SD and −1.5 SD, respectively. As can be seen in Table 3, applying monolingual cut-offs results in a significant proportion of overidentification as language impaired, not only in the refugee group but also in the heritage-BiTD group on all three BUEGA subtests. While applying dominance-adjusted cut-offs results in a substantial improvement in diagnostic accuracy in the heritage-BiTD group, especially for the subtests of grammar (only one instead of 5/14 misdiagnosed) and reading accuracy (only two instead of 6/14 misdiagnosed), only a slight improvement is observed for the refugee group, especially for the subtest of reading accuracy, where more than a third of the sample would still be overidentified as having a language disorder.



As a next step, we explored whether combining BUEGA subtests with LITMUS-SRT and LITMUS-QU-NWRT would result in better diagnostic accuracy. Prior to this step, we wanted to verify whether refugee-BiTDs perform on par with their heritage peers and whether they significantly differ from the DLD group. Significant group effects were found for both tasks: LITMUS-SRT (χ2 (3, N = 45) = 12.649, p = 0.005), and LITMUS-NWRT (χ2 (3, N = 45) 15.787, p = 0.001). Mann–Whitney U comparisons revealed significant differences between heritage- and refugee-BiTDs and DLDs for the LITMUS-SRT (refugee-BiTD vs. DLD: U = 16.5, p = 0.036, r = 0.495 and heritage-BiTD vs. DLD: U = 16.0, p = 0.012, r = 0.538) as well as the LITMUS-NWRT (refugee-BiTD vs. DLD: U = 2.00, p = 0.000, r = 0.766 and heritage-BiTD vs. DLD: U = 5.50, p = 0.000, r = 0.709) with medium to high effect sizes, while no significant differences emerged between heritage- and refugee-BiTDs, see Figure 2. Although using LITMUS-SRT increases diagnostic accuracy on almost all BUEGA subtests in both groups, 3/12 refugee children and one heritage-BiTD child were still overidentified as having a language impairment relative to the cut-off score established by heritage populations in previous research by the task authors (cf. Hamann and Abed Ibrahim 2017). Finally, we combined the latter measures with LITMUS-QU-NWRT, which is known to be relatively robust against the effects of SES on limited L2 exposure. Indeed, once NWRT was considered, there were no cases of overidentification in either group.




3.4. Qualitative Error Analyses


In the last step, we carried out qualitative analyses for the error categories enlisted in the BUEGA test manual for each of the three subtests. Since the primary goal of the qualitative error analysis was to investigate whether the individual error types can distinguish between diverse groups of typically developing bilingual children and children with DLD, we only focused on contrasts between the latter groups. As for grammar, Kruskal–Wallis tests for the distribution of errors between groups revealed significant group effects for all of the error categories provided by the manual (excluding passive)6; see Table 4. The latter include case (accusative, dative, genitive), past tense, comparative and superlative forms of adjectives, and plural forms. As demonstrated in Table 4, significant differences emerged between heritage-BiTDs and DLDs on all categories, whereas refugee-BiTDs scored as poorly as the DLDs on all categories.



As for the subtest of word-reading accuracy, BUEGA specifies the following error types: (1) the omission of sounds, (2) the addition of sounds, (3) the substitution of sounds, and (4) unrecognizable words (Esser et al. 2008, p. 88). Qualitative analyses revealed significant differences with high effect sizes between both BiTD groups and their DLD peers for the categories “addition of sounds” (refugee-BiTD vs. DLD: U = 9.5, p = 0.010, r = 0.629; heritage-BiTD vs. DLD: U = 20.0, p = 0.031, r = 0.514) and “unrecognizable words” (refugee-BiTD vs. DLD: U = 6.0, p = 0.003, r = 0.769; heritage-BiTD vs. DLD: U = 11.5, p = 0.003, r = 0.677); see Figure 3. On the other hand, no significant differences emerged between the heritage-BiTDs and the refugee-BiTDs.



The subtest of spelling provides five error types for qualitative analysis: (1) incorrect graphemes, (2) unrecognizable graphemes, (3) missing graphemes, (4) missing dots in umlauts (e.g., <ü> → <u>), and (5) upper and lower case, for children in the second term of grade two (Esser et al. 2008, p. 90). As shown in Table 5, qualitative analyses revealed no significant differences between refugee-BiTDs and DLDs for any of the aforementioned error types. Comparisons between heritage-BiTDs and DLDs yielded only one significant difference, namely for missing graphemes (U = 8.50, p = 0.010, r = 0.569), and no significant differences emerged between heritage- and refugee-BiTDs.





4. Discussion


Considering the far-reaching consequences of diagnosis in the German education system for determining further school and professional paths, standardized language assessment tools for linguistically diverse groups of students are noticeably lacking. Hence, the main purpose of this study was to establish an adequate means of assessment and evaluation of language abilities in heterogeneous populations that are simultaneously able to exclude language disorders. Most importantly, we looked beyond oral language competencies and took L2 word-reading abilities into consideration as a possible resource for older L2 learners, as in the case of our refugee group. For this purpose, we examined the diagnostic potential of the standardized test battery BUEGA, which is a frequently recommended instrument in SN guidelines provided by the Federal State’s Ministries of Education for the assessment of school performance in grades one to five. Furthermore, we wanted to explore whether qualitative error analyses could help disentangle DLD from typical language development in late successive bilinguals with limited exposure to the L2.



RQ1 asked whether the BUEGA subtests assessing grammar, word-reading, and spelling can be used as reliable measures for excluding language impairment in school-age heritage and bilingual refugee children, with a special focus on subtests assessing literacy. Our findings align with former research showing that standardized procedures designed for and based on monolingual populations are not automatically transferable to bilinguals and should be used with caution in bilingual contexts. This is evident in the high number of children overdiagnosed with DLD when the monolingual cut-off score (−1.5 SD) is applied based on the test’s manual. Up to 50% of typically developing bilinguals across groups and subtests scored in the pathology range. This finding is particularly alarming since not only recently immigrated late-L2 bilingual children appear to be at risk of being misidentified as having DLD, but also simultaneous and early successive bilinguals who were born in Germany and have been exposed to the L2 for a significantly longer period of time. Following the recommendations of Thordardottir (2015) for norm adjustments according to the participants’ language dominance, we found that only heritage-BiTDs slightly benefited from the procedure on measures of expressive grammar and reading accuracy, while no meaningful changes were observed for the lL2 group on either BUEGA measure. At the same time, several heritage bilingual children remained overdiagnosed across subtests, especially in the subtest assessing spelling. In the case of refugee-BiTDs, the small beneficial effect is practically absent. Only two children were classified as TD based on a cut-off considering their language dominance, whereas most children remained in the pathology range. However, this is not surprising given that Thordardottir’s recommendations were based on simultaneous bilinguals and are unlikely to be suited for late successive child bilinguals. See Hamann et al. (2020) for similar findings on performance on L2 standardized assessment tools assessing vocabulary and morphosyntax.



In addition to their variable AoO to the L2, bilingual children experience significantly more sources of variation in their language environment than their monolingual peers, such as the amount of L2 (and L1) exposure/use inside and outside the home and linguistic richness. The latter is further affected by distal input factors, especially by SES (measured by years of maternal education), which plays a crucial role in modulating qualitative and quantitative aspects of language input (Paradis and Jia 2017). Hence, RQ2 asked which age, input, and language environment variables accounted for the variance in performance on the BUEGA subtests assessing expressive grammar and literacy skills. Since the subtest of spelling did not yield any significant correlations with any of the background variables, it was not considered for subsequent regression analyses.



Our results showed that a significant proportion of variance on the subtest of grammar, which mainly targets morphosyntax, was predicted by current L2 use (57%), with SES adding an additional 11%. In contrast, neither the AoO nor LoE had significant contributions. L2 use, as estimated by the parental questionnaire (PaBiQ), includes communication scenarios inside the home with caregivers, siblings, or other relatives. This implies that children with greater L2 exposure at home develop better morphosyntactic abilities than those who communicate in their L1 at home more often. This echoes recent findings of the IGLU survey reporting a performance gap of half a standard deviation between children who rarely speak German at home and those who frequently use German, with higher numbers if both parents are first-generation immigrants (Hußmann et al. 2017). Similarly, in a study by Hamann et al. (2020), a combination of current L2 use and SES explained the sheer amount of performance variance on the German LITMUS-SRT, which also targets morphosyntactic abilities. Our results are also in line with Unsworth (2016), where current L2 use was the sole predictor for the performance of English-Dutch bilinguals with an AoO of four to seven years on measures assessing morphosyntax, vocabulary, and syntax-semantics, while the LoE did not show any significant contribution.



Moreover, SES adding to the variance corroborates the findings of a large body of research on language development. Children from households with higher SES are likely to experience quantitatively and qualitatively more enriched language input resulting in larger vocabulary size and better command of morphologically complex structures (Fernald et al. 2013; Hoff 2003; Hoff et al. 2002). Furthermore, a higher level of education often coincides with higher L2-proficiency levels, which modulates the quantity and quality of the L2 input to the child (e.g., Prevoo et al. 2014; Duncan and Paradis 2020).



Reading accuracy, on the other hand, appeared to be more robust against the influence of language environment factors, given that only L2 richness accounted for 27% of the variance. At the same time, the AoO, LoE, and current L2 use did not explain any of the variances. Language richness, according to the PaBiQ, gives an estimate of L2 input through extracurricular activities such as reading, watching movies, socializing with friends, or interactions with teachers or school peers. The richness of L2 input and the diversity of interaction contexts, especially exchanges with native speakers, thus seem to be of greater relevance for developing L2 reading skills than L2 use within the immediate home environment. Former studies found similar effects of L2 richness on L2 vocabulary, morphology, syntax, and narrative skills (Jia and Fuse 2007; Paradis and Jia 2017). For example, Jia and Fuse (2007) found that the acquisition of English grammatical morphology by native Mandarin speakers was predicted by language richness but not by LoE after five years of residency. Moreover, similar to their monolingual peers, bilingual children start to acquire reading skills upon school entry, which marks the crucial shift towards a qualitatively enhanced (academic) L2 input. Hence, it is no surprise that the quantity of L2 input at home was not a significant predictor of performance on word-reading. However, since 70% of variance remained unaccounted for, other factors must be considered for predicting reading abilities, e.g., L1 richness, morphological awareness, and working memory capacities.



Even though L1 richness was not investigated as a predictor in this study, multiple findings assume that L1 richness can positively contribute to L2 development in older learners who prefer to use the L1 over L2 at home and exhibit better L1 abilities (Pham and Tipton 2018). Research conducted with native speakers of English has shown that morphological awareness is significantly associated with various aspects of literacy skills, including word-reading (Carlisle 2020; Deacon et al. 2013; Kirby et al. 2012; Nagy et al. 2006). Studies also reported that children in elementary grades differ significantly in their ability to manipulate morphologically complex words, and these variances reflect children’s differences. Hence, L2 learners with higher proficiency in their L1 are likely to profit from their previously acquired L1 knowledge and metalinguistic phonological and morphological awareness.



RQ3 examined whether combining BUEGA subtests with recently developed LITMUS repetition tasks could enhance diagnostic accuracy and help avoid cases of misdiagnosis. This method proved to be very promising since applying the LITMUS-NWRT, which is less reliant on previous language knowledge, eliminated all cases of misdiagnoses with DLD in both heritage-BiTDs and, more importantly, in lL2 refugee-BiTDs with limited L2 proficiency. This finding resonates with previous studies demonstrating the robustness of this tool against exposure variables, given its small linguistic load (i.e., Hamann and Abed Ibrahim 2017; Abed Ibrahim and Fekete 2019). However, it must be kept in mind that selective impairments do exist (Friedmann and Novogrodsky 2008) and that some children have impairments in domains other than phonology. Thus, the task should be complemented with other tasks.



Since none of the BUEGA subtests distinguished between refugee-BiTDs and DLDs when global scores were considered, and even heritage-BiTDs were misdiagnosed using the global performance of the word-reading accuracy subtest, in RQ4 we wanted to explore whether employing qualitative error analyses could help differentiate between BiTDs and children with DLD. Unlike subtests assessing expressive grammar and spelling, qualitative analyses for the subtest “reading accuracy” yielded significant differences with high effect sizes between refugee-BiTDs and DLDs on the error types phoneme addition and unrecognizable words. This is an encouraging result since the latter error categories can be relatively quickly assessed by schoolteachers. The last error type is of particular interest since it might reflect weaker word decoding abilities in children with DLD. These deficits are likely to be associated with deficits in phonological and morphological representations that are assumed to be intact in typically developing bilinguals, even in cases of limited oral L2 proficiency (see Gottardo et al. 2020).




5. Conclusions and Implications for Language Assessment in Bilingual Contexts


Our study provides important insights into language and SN assessment in multilingual populations in Germany. In line with previous research, our results demonstrated that standardized language tests normed for monolingual populations, such as the BUEGA (Esser et al. 2008), should be used with caution with bilingual children, especially in the case of lL2 learners. Adjusting monolingual cut-off points for language pathology according to the child’s language dominance helped to avoid misdiagnosis cases in simultaneous and early successive bilinguals. However, it did not help to avoid overdiagnosis with DLD in late successive bilingual children. This stresses the need for alternative assessment procedures that go beyond quantitative analyses and focus on potential areas of strength in lL2 learners, such as word-reading abilities. Indeed, supplementing quantitative analyses with a qualitative evaluation of reading performance proved to be promising. One of the error types that stood out in the DLD group was the production of unrecognizable words, which can serve as a quickly identifiable marker of impairment. We have also shown that in order to avoid cases of misdiagnosis, established assessment procedures for formative and status diagnostics should possibly be combined with LITMUS tools for the assessment of language impairment, to cover both the nature and the nurture of underachievement in school-related language and the teachers’ demand for sensitive and easy-to-administer tools.



We further demonstrated that bilingual children’s performance on linguistic tasks is influenced by variations in the quantity and quality of language input within and outside the home environment. Hence, it is essential that language assessment procedures include parental questionnaires, which enable gathering relevant background information that serves as a basis for interpreting performance on language tasks. Employing parental surveys would also enable collecting specific information about the refugee population, such as interrupted schooling and trauma, which contribute to the socio-emotional wellbeing of the latter group. In addition, questionnaires can provide a subjective estimate of the child’s development in her L1, which is of great relevance for lL2 children with limited exposure to the L2, especially in cases where L1 formative assessment is not possible. Despite the importance of parental questionnaires, they are rarely employed in pedagogical practice due to time and resources limitations. Thus, it is essential to raise educators’ and clinical practitioners’ awareness of the existence of empirically researched questionnaires, which are not only accessible but also fast and easy to administer. Prominent examples that are being used already are the PaBiQ (Tuller 2015), which exists in different languages, and the questionnaire developed by the BiSS-Trägerkonsortium (2020) for use by educators working with newcomers at schools and daycare facilities in Germany.



Our results have further implications with regard to academic language skills. Literacy is central to academic success, as written products still serve as the primary means of assessment and grading in school. They are, hence, both the prerequisite for and birthplace of school achievement and failure. Most oral language support interventions compensating for linguistic deficits have been shown to be moderately effective at best (see Kempert et al. 2016). The finding that word-reading abilities appear to be less sensitive to effects of the amount of exposure than expressive grammar should be taken as a reason to encourage considering word-reading abilities as an early indicator of typical language development in lL2 children. Hence, concepts with regard to literacy transfer should receive significantly more attention. As for policymakers within the educational sector, higher priority should be assigned to evidence-based assessment in L2 populations in future teacher training. The Federal States need to expand the range of qualifications available in their studies, traineeships, and further education. It is also necessary to ensure that educational institutions employ sufficiently qualified staff and provide professional support. These include, in particular, interdisciplinary teams of specialists and special pedagogues (trained for SN language).



A limitation of this study is that the examination of sources of individual variation in performance on the BUEGA subtests was confined to age and input factors. Given the age range of the participants in our sample, it is worth exploring in future studies whether cognitive abilities, e.g., working memory capacities, can account for differences in performance on linguistic tasks (e.g., Paradis et al. 2017). Moreover, future research should take a closer look at the interdependence between L1 and L2 abilities. A growing body of literature focusing on literacy skills and metalinguistic skills which support reading suggests a positive impact of the L1 on L2 performance (Hammer et al. 2007; Tabors et al. 2003). Furthermore, when it comes to the vulnerable group of refugee children, recent research suggests that socio-emotional wellbeing factors are likely to affect linguistic performance and should thus be considered in future studies. For example, Soto-Corominas et al. (2020) found an association between language skills and socioemotional wellbeing in Syrian refugee children (see also Chen et al. 2019).



In sum, future research should pursue the goal of developing a fully integrative language assessment for linguistically diverse populations where significant impact factors are considered.
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Figure A1. Basic structure of the German educational system. 
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Table A1. Group performances on BUEGA subtests in z-values (Mean, SD, range) 1.






Table A1. Group performances on BUEGA subtests in z-values (Mean, SD, range) 1.





	
Subtest

	
MoTD

	
Heritage-BiTD

	
Refugee-BiTD

	
DLD






	
Grammar

	
1.12

	
−0.80

	
−1.35

	
−2.27




	
−1

	
−1.14

	
−1.13

	
−0.58




	
−0.90–2.70

	
−3.00–1.40

	
−2.70–0.90

	
−3.00–(−1.30)




	
Reading pace

	
−0.27

	
−0.16

	
−1.49

	
−0.54




	
−0.96

	
−0.92

	
−1.32

	
−0.51




	
−1.50–1.50

	
−1.60 –1.5

	
−2.80–1.10

	
−1.30–0.20




	
Reading accuracy

	
0.11

	
−1.07

	
−1.88

	
−1.80




	
−0.92

	
−1.11

	
−0.94

	
−0.8




	
−1.50–1.50

	
−2.8–0.50

	
−2.80–(−0.20)

	
−2.60–(−0.60)




	
Spelling

	
0.05

	
−0.64

	
−1.22

	
−2.08




	
−1.26

	
−1.19

	
−1.33

	
−0.91




	
−1.90–2.50

	
−2.7–2.00

	
−2.90–0.80

	
−3.00–(−0.70)








1 Reported z values.












Appendix C




[image: Table] 





Table A2. Performance on BUEGA subtests: between-group comparisons (Mann–Whitney U tests), significant comparisons are given in bold.






Table A2. Performance on BUEGA subtests: between-group comparisons (Mann–Whitney U tests), significant comparisons are given in bold.





	
Group

	
Grammar

	
Reading Accuracy

	
Spelling






	
Refugee-BiTD vs. heritage-BiTD

	
U = 58.0

	
U = 41.0

	
U = 67.0




	
p = 0.317

	
p = 0.096

	
p = 0.403




	
r = 0.208

	
r = 0.348

	
r = 0.171




	
Refugee-BiTD vs. DLD

	
U = 23.0

	
U = 29.0

	
U = 17.0




	
p = 0.179

	
p = 0.601

	
p = 0.195




	
r = 0.280

	
r = 0.185

	
r = 0.284




	
Heritage-BiTD vs. DLD

	
U = 10.5

	
U = 28.5

	
U = 10.0




	
p = 0.002

	
p = 0.128

	
p = 0.019




	
r = 0.370

	
r = 0.270

	
r = 0.349




	
MoTD vs. DLD

	
U = 0.000

	
U = 5.0

	
U = 4.0




	
p = 0.000

	
p = 0.001

	
p = 0.004




	
r = 0.432

	
r = 0.405

	
r = 0.401




	
Refugee-BiTD vs. MoTD

	
U = 7.5

	
U = 8.5

	
U = 38.0




	
p = 0.000

	
p = 0.000

	
p = 0.052




	
r = 0.396

	
r = 0.393

	
r = 0.286




	
Heritage-BiTD vs. MoTD

	
U = 18.0

	
U = 32.5

	
U = 58.0




	
p = 0.000

	
p = 0.006

	
p = 0.193




	
r = 0.361

	
r = 0.319

	
r = 0.227












Notes


	
1

	

The procedures for determining SN can vary depending on the federal state and are coordinated by the respective Ministry of Education. SN in the field of “speech and language education” is formulated in the KMK recommendation (1998) only in general and non-binding terms. Thus, it states that it can include information on, e.g., (1) impairments in language ability; (2) language acquisition, use of language, and speaking ability; (3) course of development and acquisition of language and speech; (4) measures and results of previous assessments; (5) individual living and upbringing circumstances; (6) social integration and school environment; or (7) hearing, auditory and visual perception, and motor skills. In addition to special education teachers, doctors from different disciplines such as ear, nose, and throat medicine, phoniatrics, neurology, orthodontics, pediatrics, psychologists, and representatives of medical-therapeutic and social services may also be involved.






	
2

	

The German school system is characterized by the existence of different school types across the different federal states, e.g., Hauptschule, Realschule, Gesamtschule, Sekundarschule, and the Gymnasium, among others (for an overview of the German education system, see Appendix A).






	
3

	

These children are also referred to as heritage child bilinguals, i.e., children of first-generation or second-generation immigrants who acquire their native heritage language in early childhood (i.e., before the age of 5;0; cf. Schwartz 2004; Unsworth 2005) either successively or simultaneously with the L2 (Montrul 2016).






	
4

	

The BiliSAT project was funded by DFG Grants to CH 1112/4-1S (to Chilla) and HA 2335/7-1C (to Hamann).






	
5

	

Two of the Refugee-BiTDs already had an age of 10;0 upon their arrival in Germany.






	
6

	

Passive was excluded from the qualitative analyses because there is only a single item eliciting this condition.
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Figure 1. Between-group comparisons on BUEGA subtests (standardized z-scores) with cut-off point specified by the BUEGA manual (−1.5 SD). 
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Figure 2. Group performance on LITMUS-SRT (scored by target structure) and NWRT with cut-off points according to Hamann and Abed Ibrahim (2017). 
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Figure 3. Qualitative analysis of subtest reading accuracy. ** Significance level < 0.01. 
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Table 1. Participant overview (mean, SD, range).






Table 1. Participant overview (mean, SD, range).





	
Variable

	
Refugee-BiTD

	
Heritage-BiTD

	
DLD

	
MoTD






	
Age (in years)

	
10.5

	
11.4

	
9.6

	
9.7




	
(1.9)

	
(1.6)

	
(2.2)

	
(1.6)




	
8.7–13.1

	
7.1–13.4

	
7.7–13.9

	
7.3–12.1




	
Age of Onset (in years)

	
6.8

	
2.3

	
2.2

	




	
(2.5)

	
(0.7)

	
(0.1)

	
-




	
5.5–10.0

	
1.0–3.5

	
0.0–4.9

	




	
Length of Exposure (in years)

	
3.1

	
9.2

	
7.5

	




	
(0.4)

	
(1.7)

	
(3.5)

	
-




	
2.3–3.6

	
4.5–11.7

	
3.3–13.7

	




	
Language Dominance Index

	
−25.58

	
−3.42

	
3.64

	
50




	
(8.48)

	
(10.41)

	
(32.21)

	
(0.00)




	
−36–(−10.50)

	
−21–15.50

	
−26–50

	
50–50




	
Socioeconomic Status (years of maternal education)

	
15.00

	
11.6

	
10.6

	
16.7




	
(5.1)

	
(4.4)

	
(3.9)

	
(2.6)




	
8–22

	
4–17

	
4–16

	
13.5 –20
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Table 2. Summary of hierarchical regression analyses for age/input variables predicting performance on BUEGA subtests grammar and reading accuracy.
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Subtest

	
Step

	

	
b

	
SE b

	
ß






	

	
1

	
Constant

	
2.417

	
−0.295

	




	
Grammar 1

	

	
Current L2 use

	
0.251

	
0.045

	
0.758




	
2

	
Constant

	
−3.072

	
0.563

	




	

	
Current L2 use

	
0.175

	
0.071

	
0.530




	

	
L2 richness

	
0.139

	
0.102

	
0.291




	
3

	
Constant

	
−3.633

	
0.526

	




	

	
Current L2 use

	
0.162

	
0.062

	
0.492




	

	
L2 richness

	
0.062

	
0.093

	
0.130




	

	

	
SES

	
0.094

	
0.033

	
0.384




	
Reading accuracy 2

	
1

	
Constant

	
−3.150

	
0.636

	




	

	
L2 richness

	
0.234

	
0.081

	
0.523




	
2

	
Constant

	
−3.073

	
0.706

	




	

	
L2 richness

	
0.208

	
0.124

	
0.466




	

	
Current L2 use

	
0.022

	
0.080

	
0.077








1 R2 = 0.574 for Step 1; ΔR2 = 0.033 for Step 2 (p = 0.188); ΔR2 = 0.110 for Step 3 (p = 0.009). 2 R2 = 0.274 for Step 1; ΔR2 = 0.003 for Step 2 (p = 0.784).
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Table 3. Proportion of BiTD children identified as language impaired using single (without and with dominance adjustment) and combined measures (total Ns and percent).
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Group

	
BUEGA Subtest




	
Evaluation Procedure

	
Grammar

	
Reading Accuracy

	
Spelling




	
N

	
%

	
N

	
%

	
N

	
%






	
Heritage-BiTDs

	
BUEGA monolingual cut-off

	
5/14

	
36

	
6/14

	
43

	
4/12

	
29




	
BUEGA LD 1 adjusted cut-off

	
1/14

	
7

	
2/14

	
14

	
3/12

	
21




	
BUEGA combined with SR

	
1/14

	
7

	
1/14

	
7

	
1/12

	
7




	
BUEGA combined with NWRT

	
0/14

	
0

	
0/14

	
0

	
0/12

	
0




	
Refugee-BiTDs

	
BUEGA monolingual cut-off

	
6/12

	
50

	
6/12

	
50

	
6/12

	
50




	
BUEGA LD adjusted cut-off

	
4/12

	
33

	
5/12

	
42

	
4/12

	
33




	
BUEGA combined with SRT

	
3/12

	
25

	
3/12

	
25

	
3/12

	
25




	
BUEGA combined with NWRT

	
0/12

	
0

	
0/12

	
0

	
0/12

	
0








1 LD: language dominance.
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Table 4. Group effects (Kruskal–Wallis tests) and pairwise comparisons (Mann–Whitney U tests) between groups and grammatical categories of the subtest of grammar. Significant values are given in bold.
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Case

	
Past Tense

	
Comparative

	
Superlative

	
Plural






	

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,




	
n = 44)

	
n = 44)

	
n = 44)

	
n = 44)

	
n = 44)




	
= 18.0,

	
= 18.0,

	
= 19.3,

	
= 15.3,

	
= 27.8,




	
p = 0.000

	
p = 0.000

	
p = 0.000

	
p = 0.002

	
p = 0.000




	
Refugee-BiTD vs. DLD

	
U = 21.0

	
U = 18.0

	
U = 19.0

	
U = 16.0

	
U = 24.5




	
p = n.s.

	
p = n.s.

	
p = n.s.

	
p = n.s.

	
p = n.s.




	
r = 0.397

	
r = 0.450

	
r = 0.420

	
r = 0.485

	
r = 0.302




	
Heritage-BiTD vs. DLD

	
U = 11.5

	
U = 15.0

	
U = 12.5

	
U = 10.5

	
U = 11.50




	
p = 0.009

	
p = 0.030

	
p = 0.012

	
p = 0.006

	
p = 0.009




	
r = 0.631

	
r = 0.614

	
r = 0.610

	
r = 0.633

	
r = 0.618
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Table 5. Group comparisons for qualitative analysis of the subtest of spelling (Kruskal–Wallis tests and Mann–Whitney U comparisons).
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Incorrect Phonemes

	
Unrecognizable Phonemes

	
Missing Letters

	
Missing Dots in Umlaut

	
Lower and Upper Case






	

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,

	
χ2 = (3,




	
n = 42)

	
n = 42)

	
n = 40)

	
n = 40)

	
n = 40)




	
= 8.28,

	
= 4.66,

	
= 7.89,

	
= 5.00,

	
= 9.36,




	
p = 0.040

	
p = 0.198

	
p = 0.048

	
p = 0.172

	
p = 0.025




	
Refugee-BiTD vs. DLD

	
U = 25.5

	
U = 29.5

	
U = 19.0

	
U = 18.0

	
U = 20.0




	
p = 0.646

	
p = 0.959

	
p = 0.513

	
p = 0.521

	
p = 0.684




	
r = 0.115

	
r = 0.019

	
r = 0.191

	
r = 0.200

	
r = 0.122




	
Heritage-BiTD vs. DLD

	
U = 17.0

	
U = 28.0

	
U = 8.5

	
U = 22.0

	
U = 19.0




	
p = 0.107

	
p = 0.559

	
p = 0.010

	
p = 0.703

	
p = 0.477




	
r = 0.383

	
r = 0.383

	
r = 0.569

	
r = 0.130

	
r = 0.194
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