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A B S T R A C T

Background: At the State Europe School of Berlin (SESB) students with different language backgrounds learn 
together in two languages of instruction: German and one of nine partner languages (English, French, Greek, 
Italian, Polish, Portuguese, Russian, Spanish, and Turkish).
Aims: This study investigates the reading proficiency trajectories in the minority or partner language among 
students in a two-way immersion (TWI) program.
Sample: Participants were 977 TWI students.
Methods: The study included longitudinal large-scale assessments in Grades 4 to 6. Latent growth curve models 
were utilized for analysis.
Results: The analyses revealed significant progress in partner language reading skills across all language com-
binations. However, notable differences in initial proficiency levels and developmental trajectories were 
observed between partner languages, even after controlling for background variables such as socioeconomic 
status and cognitive abilities. Furthermore, the results demonstrate that students’ initial German reading pro-
ficiency positively influenced their reading proficiency in the partner language.
Conclusions: Overall, the study demonstrates the effectiveness of the TWI program in promoting partner language 
proficiency development in TWI programs, particularly within the unique context of a diverse linguistic envi-
ronment. This research provides valuable insights into how students develop reading skills in a multilingual 
environment.

1. Introduction

Learning more than one language seems essential in an increasingly 
interconnected and multilingual world. One effective model promoting 
bi- or multilingualism among students is two-way immersion (TWI). In 
these dual-language education programs, instruction is offered in the 
majority language and a minority language, also known as the partner 
language (Howard et al., 2018). The TWI classes are composed of stu-
dents whose first language (L1) is either the majority or the partner 
language, providing competent language models at all times (Baker & 
Wright, 2021; Christian et al., 2000). TWI aims to maintain and develop 
proficiency for all language groups in their L1 as they acquire profi-
ciency in their second language (L2), and is therefore referred to as an 
additive bilingual program (Howard et al., 2003).

One theoretical explanation for the success of these bilingual pro-
grams can be found in Cummins’ interdependence hypothesis (1979, 
1984), which is based on the assumption of a common underlying pro-
ficiency (Cummins, 1981). Cummins (1981) assumes that, like an 
iceberg, linguistic abilities are connected below the surface by a com-
mon linguistic basis, and that language proficiency is, therefore, recip-
rocally dependent. Accordingly, positive development in one language 
has a positive effect on skills in the other language, as revealed by 
Gebauer, Zaunbauer, & Möller, (2013) in a one-way immersion pro-
gram. Considering the growing number of TWI programs and the need 
for effective bilingual education, it is crucial to examine the specificities 
of the programs and their impact on language development.

Research on TWI has consistently demonstrated that TWI students 
perform at or above the level of their mainstream peers in the majority 
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language, even with random assignment to the immersion group or 
when SES is taken into account in the analyses (Lindholm-Leary, 2001, 
2011, Marian et al., 2013; Steele et al., 2017; for a comprehensive re-
view, e.g., on pedagogical approaches and long-term outcomes, see 
Baker & Wright, 2021). While there is an abundance of research avail-
able on majority language proficiency, there is far less research on 
partner language proficiency (Gándara, 2021), mostly conducted in the 
United States with Spanish as the predominant partner language in TWI 
(Howard et al., 2018). Burkhauser et al. (2016) noted that standardized 
tests in U.S. TWI programs focus primarily on English, resulting in fewer 
studies assessing students’ proficiency in the partner language, pri-
marily due to time and cost constraints. As Watzinger-Tharp et al. 
(2021) noted, there is a need to conduct research on a wider range of 
partner languages. In particular, there is a lack of studies focusing on 
partner languages other than Spanish.

The State Europe School of Berlin (SESB) in Germany has developed 
a distinctive 50:50 TWI Program, which offers a wide range of partner 
languages at its various locations. In addition to German, the other half 
of the classes are taught in English, French, Greek, Italian, Polish, Por-
tuguese, Russian, Spanish, and Turkish. In this study, we investigated 
the trajectories of the partner language reading proficiency among SESB 
students from Grades 4 to 6, considering their diverse backgrounds in 
terms of first language(s) and partner languages in school. We explore 
the influence of German reading proficiency and compare proficiency 
levels across the nine partner languages while controlling for several 
individual and familial background variables, such as socioeconomic 
status and cognitive abilities. By examining how TWI students with 
diverse backgrounds develop reading proficiency in partner languages, 
our research can help to understand language learning and thus support 
the best possible outcomes for these students. Additionally, it contrib-
utes valuable insights to our understanding of language acquisition in 
multilingual educational contexts.

1.1. Research on TWI

Several studies conducted in the United States showed comparable or 
better English (as L1 or L2) reading outcomes for English-Spanish TWI 
programs in comparison to mainstream schools (Lindholm-Leary, 2001; 
Marian et al., 2013). Similar results regarding the English proficiency 
were reported for programs with other partner languages such as 
Russian, Chinese, or Mandarin (Lindholm-Leary, 2011; Padilla et al., 
2013; Steele et al., 2017). Many studies focused on the English perfor-
mance of minority language students (i.e., students who had not learned 
the majority language (English) as an L1). These students seem to benefit 
particularly from TWI, where instruction is delivered in both the ma-
jority language and their L1 (for a review, see Genesee & 
Lindholm-Leary, 2013; Krashen, 2005).

In addition to developing proficiency in the majority language, TWI 
students also develop proficiency in the other language of instruction: 
the partner language. In their study of U.S. TWI programs involving the 
partner languages Spanish, Mandarin, and Japanese, Burkhauser et al. 
(2016) found that eighth-grade students performed at higher levels of 
proficiency in their partner language than students in traditional schools 
who had taken Spanish as an elective. Nevertheless, a more favorable 
result was anticipated given the higher amount of language instruction 
in TWI. Other studies (Lindholm-Leary, 2011; Lindholm-Leary & Block, 
2010; Lindholm-Leary & Hernández, 2011; Padilla et al., 2013; Wat-
zinger-Tharp et al., 2021) found that immersion students had remark-
able linguistic proficiency, often above grade levels, in partner 
languages such as Spanish, French, Mandarin, and Cantonese, although 
their proficiency has not been directly compared to mainstream 
students.

Several studies showed a native language effect (Howard et al., 
2003): Students who acquired the test language as their L1 got higher 
reading scores than students with the test language as their L2. This 
advantage for students with the test language as L1 could also be shown 

in a study that controlled for gender and SES (Howard & Neugebauer, 
2015).

In summary, the few studies on partner language proficiency show 
that students in TWI programs achieved skills in the partner language 
that were above those of students in mainstream schools.

Research gaps exist in understanding language development trajec-
tories in the context of TWI programs. Here, investigating the effects of 
the majority language proficiency on the development of the partner 
language is crucial. Additionally, there is a need for comprehensive 
comparisons of language proficiency levels across various partner lan-
guages while controlling for individual and familial variables. These 
gaps set the stage for the present study, which delves into the trajectories 
of reading proficiency in several partner languages among SESB students 
from Grades 4 to 6.

1.2. The SESB instructional program

The SESB is an example of TWI in Germany, where students who 
have learned one or both languages of instruction as an L1 are taught 
together (Howard et al., 2018). In addition to German as the majority 
language, the sites each offer one of nine partner languages (English, 
French, Greek, Italian, Polish, Portuguese, Russian, Spanish, and 
Turkish).

Initially launched in the early 1990s with three language combina-
tions (German alongside English, French, or Russian), both the lan-
guages offered and the locations were gradually expanded so that there 
are now over 30 school locations at primary and secondary schools. 
These schools offer bilingual lessons from the first grade through to 
graduation. Instruction is delivered in German and the partner language 
in equal amounts (50:50). Teachers instruct in their L1. The language of 
instruction differs according to the subject, with some subjects (e.g., 
mathematics) being taught in German and others (e.g., science) in the 
partner language. In the fifth grade, English (or French in the German/ 
English site) is added as a regular foreign language class.

Registration is open to all students with sufficient language skills in 
at least one language of instruction. Students in one class are taught 
together in all subjects except German and the partner language from 1st 
to 8th grade. In these grades, students are divided into two groups in the 
language subjects depending on their (dominant) L1. The TWI model at 
SESB not only focuses on language acquisition but also promotes a 
deeper understanding and appreciation of different cultures and 
perspectives.

Previous studies on SESB showed comparable performance of TWI 
and mainstream students in German reading comprehension develop-
ment from fourth to sixth grade (Preusler, Zitzmann, Baumert, & Möller, 
2022). Despite reduced instruction in German, TWI students reached the 
same reading comprehension level as traditionally taught students, 
showing similar learning trajectories even when accounting for back-
ground variables such as L1, socioeconomic background, and cognitive 
abilities. Moreover, TWI students had a higher reading proficiency in 
German, the majority language, than in the partner language when 
comparing fourth-grade performance in both languages of instruction 
(Preusler, Zitzmann, Paulick, Baumert, & Möller, 2019). The findings 
also supported the native language hypothesis: Students whose L1 
matched the test language demonstrated higher reading performance 
than students who acquired the test language as an L2 and those who 
grew up simultaneously bilingual in both languages.

At German-English SESB sites, Baumert, Köller, & Lehmann, (2012)
demonstrated that students in the TWI program exhibit significantly 
higher English proficiency than those in mainstream programs who 
acquired English through traditional foreign language classes, even 
controlling for several covariates. However, the superiority of immer-
sion students was expected due to the significantly greater amount of 
English instruction that 50:50 immersion students received. Also, there 
was an advantage in the English proficiency of immersion students who 
learned English as L1 compared to those whose L1 was German. 
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Preusler, Fleckenstein, Zitzmann, Baumert, & Möller, (2024) confirmed 
the superiority of TWI students from all other SESB sites (excluding the 
German/English sites) exhibiting higher English (as an L3) proficiency 
than mainstream students despite having received less English instruc-
tion at SESB. The results showed additional effects of German and 
partner language reading skills on English proficiency. Notably, the 
development in partner language reading proficiency has not been 
investigated to date, especially not separately for SESB’s nine partner 
languages.

1.3. Research questions

This study investigates the trajectories of reading proficiency in the 
partner languages among students at SESB from Grades 4 to 6, aiming to 
fill existing gaps in the literature by examining the differences in reading 
proficiency among the partner languages, the development of reading 
skills over time, and the influence of German reading proficiency on 
partner language development. This study, therefore, aims to investigate 
the following three research questions. 

RQ1 Does German reading proficiency impact partner language 
proficiency?

Due to the possible interdependence of language proficiency 
(Cummins, 1979, 1981, 1984), we expect that higher levels of German 
reading proficiency are positively associated with higher levels of 
partner language reading proficiency (Hypothesis 1). 

RQ2 Do students with the partner language as L1 outperform stu-
dents with the partner language as L2?

We also expect a native language effect (Howard et al., 2003): Stu-
dents who have acquired the partner language as their L1 should, due to 
the higher exposure at home, demonstrate higher proficiency levels than 
students acquiring the partner language as an L2 (Hypothesis 2). 

RQ3 How do the trajectories of partner language reading proficiency 
differ among the nine partner languages?

We anticipate significant differences in reading proficiency trajec-
tories among the nine partner languages. This expectation is rooted in 
the heterogeneity among students concerning L1, socioeconomic status 
(SES), and cognitive abilities. In particular, earlier analyses of the SESB 
revealed differences between the partner languages in terms of first 
language composition, SES and cognitive abilities (Authors, 2017a). We 
aim to investigate whether background variables can explain the 
possible differences in reading proficiency among the nine partner lan-
guages, shedding light on the complex interplay of linguistic and 
non-linguistic factors influencing language proficiency trajectories in a 
multilingual educational setting. As there is no research on the trajec-
tories of the partner language proficiency, we analyzed the antecedents 
in an exploratory manner.

2. Methods

2.1. Participants

The data for this study stems from the Europe study, a longitudinal 
evaluation of the SESB program conducted from 2014 to 2017 (Authors, 
2017b). Approval for the Europe study was granted by the State of 
Berlin, represented by the Senator for Education, Science, and Research. 
The initial survey included all fourth-grade SESB students in the 2014 
school year, as well as additional fourth-grade students from schools 
with lower enrollment included in the 2015 school year, making a total 
of 977 participants. Attrition was observed in subsequent assessments in 
Grades 5 and 6, with 138 participants not continuing after the 

fourth-grade assessment and an additional 39 participants not partici-
pating in the study after the fifth-grade assessment due to reasons such 
as leaving school or temporary absence. The notable rate of attrition 
observed in our study is primarily attributed to the option provided to all 
Berlin elementary school students to transition into the academic track 
of secondary schooling at an earlier stage, i.e., before the usual start at 
6th grade. Detailed information regarding attrition categorized by major 
sociodemographic characteristics is available in the appendix.

The total sample consisted of N = 977 participants, with 54.4% 
identifying as girls. The average age of the participants in the fourth- 
grade assessment was M = 10.17 years (SD = 0.44). Table 1 provides 
a breakdown of the number of participants across the different partner 
languages and the L1 distribution. Table 2 presents means and standard 
deviations of key variables, including performance scores and socio-
economic and cognitive background. The data is further broken down by 
partner languages at the school site.

2.2. Data collection

The assessments took place at the end of the fourth, fifth, and sixth 
grades. Students in these grades were required to participate in the study 
per Berlin School Law, except for an additional voluntary part. The 
voluntary part, which depended on parental consent, included infor-
mation about the family, including details such as parents’ occupations 
and language background. To ensure transparency and informed 
participation, parents received a comprehensive cover letter accompa-
nying the voluntary part and the parent questionnaire. This letter out-
lined the study’s objectives and measures to uphold data protection and 
confidentiality.

The data collection was conducted by the International Association 
for the Evaluation of Educational Achievement (IEA) Hamburg. This 
included training the test administrators, collecting the data, and coding 
the open questions. The questionnaires and tests were carried out with 
the whole school class.

2.3. Measures and covariates

2.3.1. Partner language reading proficiency
The partner language reading items used in this study were drawn 

from the Progress in International Reading Literacy Study (PIRLS) 
conducted by the IEA (Mullis & Martin, 2015). This allowed us to 
employ tests in all of the nine partner languages that adhered to estab-
lished PIRLS standards, ensuring their international recognition and 
comparability. The PIRLS item review process includes examination for 
item-by-country interactions (Foy et al., 2012). This validation process 
enhances confidence in the measurement invariance of the tests across 
different languages. Each grade level featured two booklets, each 

Table 1 
Sociodemographic characteristics of participants at baseline in grade 4.

Variable N %

Gender (female) 531 54.3
L1 group

L1 German 199 20.3
Simultaneous bilinguals (2L1) 398 40.8
L1 Partner Language 380 38.9

Partner Language at school site
English 109 11.2
French 191 19.5
Greek 91 9.3
Italian 85 8.7
Polish 89 9.1
Portuguese 80 8.2
Russian 82 8.4
Spanish 131 13.4
Turkish 119 12.2

Total 977 
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containing a story (around 500–800 words) accompanied by 12–17 
questions in open- and closed-ended response formats (for sample texts, 
questions and scoring guides, see Mullis et al., 2009). Using the PIRLS 
scoring guidelines, the open response-items were scored by the IEA 
Hamburg. The English, French, Italian, Polish, Portuguese, Russian, and 
Spanish booklets originated from PIRLS 2011. The Greek and Turkish 
booklets were taken from the 2001 PIRLS cycle, with one booklet cor-
responding to one used in Grades 4 and 5 for the other languages.

Since PIRLS booklets are primarily intended for fourth-grade stu-
dents, we selected more challenging booklets for Grade 6. In Grade 5, we 
incorporated one booklet each from both Grade 4 and Grade 6, allowing 
us to include anchor items. This selection of reading booklets enabled us 
to explore reading proficiency development across different partner 
languages while facilitating comparisons between these languages.

The scaling and linking procedures were performed in R using the 
Test Analysis Modules (TAM) package (R Core Team, 2023; Robitzsch 
et al., 2021), applying Item Response Theory (IRT) with the 1-parameter 
logistic (1 PL) model. To assess measurement invariance across the three 
time points, a Differential Item Functioning (DIF) analysis was con-
ducted using the Root Mean Square Deviation (RMSD) statistic, with a 
threshold of RMSD ≤ 0.12, as used in the Programme for International 
Student Assessment (PISA) framework for acceptable item fit (OECD, 
2024). In this analysis, only 2 out of 82 anchor items (2.44%) exceeded 
this threshold, indicating that the items are largely measurement 
invariant and that approximate measurement invariance holds. This 
suggests that the items relatively consistently measured the same 
construct across all three time points.

The fourth-grade data were scaled using item difficulties derived 
from the PIRLS datasets of countries where the partner language is a 
lingua franca. Specifically, we utilized data from England, France, Italy, 
Poland, Portugal, Russia, and Spain from the 2011 PIRLS dataset and 
data from Greece and Turkey from the 2001 PIRLS dataset.

In Grades 5 and 6, item difficulties were estimated freely. The linking 
of the three measurement points was accomplished using the Stocking- 
Lord method, employing the joint method within the TAM package 
(Kolen & Brennan, 2014; Robitzsch et al., 2021). Subsequently, 
Weighted Likelihood Estimates (WLEs) were calculated. Due to the 
scaling of the data using the PIRLS item difficulties and the subsequent 
linking, the mean WLE values of the sample were in the negative range 
between M = − 1.68 (Grade 4) and M = − 0.61 (Grade 6).

Reliabilities for the fourth, fifth, and sixth grade tests were satis-
factory to good with rWLE = 0.86, rWLE = 0.87, and rWLE = 0.90 for 
English, French, Italian, Polish, Portuguese, Russian, and Spanish, and 
rWLE = 0.78, rWLE = 0.77, and rWLE = 0.86 for Greek and Turkish.

2.3.2. German reading proficiency
The German reading test originated from PIRLS in 2001 (Mullis et al., 

2003). The measure comprised 13 items and achieved adequate reli-
ability (rWLE = 0.76).

2.3.3. First Language(s)
The participants’ L1 was assessed through questionnaires adminis-

tered to both parents and students. Parents were asked about the lan-
guage(s) their child first acquired within the family, while students were 
asked about the language(s) they had learned from the beginning. In 
cases where parental responses were missing, student responses were 
used as supplementary information. These responses resulted in the 
identification of three L1 groups: L1 German speakers, L1 partner lan-
guage speakers, and simultaneous bilingual children with German and a 
partner language as their first languages (2L1). Refer to Table 1 for a 
presentation of the distribution of these first language groups.

2.3.4. Background variables
To ensure comparability among students, we collected background 

variables, including socioeconomic status (SES), cognitive abilities, and 
gender. The mean values of the sample are presented in Table 2, and 
information on gender distribution is provided in Table 1.

The SES was measured using the International Socioeconomic Index 
of Occupational Status (ISEI; Ganzeboom & Treiman, 1996). ISEI scores 
were determined based on information provided by parents about their 
occupations, work-related activities, authority, and educational back-
ground. The ISEI has a possible range of 16–90, with higher values 
indicating a higher occupational status. In cases where parents had 
different ISEI scores, the higher score was used (HISEI = highest ISEI).

Cognitive abilities were evaluated using the 4th-grade Test of Cogni-
tive Abilities (KFT; Heller & Perleth, 2000). The test consisted of a fig-
ural and verbal subtest, comprised a total of 45 items and had very good 
internal consistency (Cronbach’s α = .91).

Children’s gender was obtained from school records and coded as 0 =
male and 1 = female.

2.4. Missing data

Most of the variables used in our analyses had a low percentage of 
missing data, typically less than 10%. The only exception was the SES 
variable, which had a notably higher percentage of missing data, at 
31.3%. In order to avoid bias and to obtain the largest possible sample, 
multiple imputation was used to address missing data. This approach 
utilizes available background variables to estimate complete data sets 
(Lüdtke et al., 2007; Schafer & Graham, 2002). In this study, informa-
tion on school location and class, student age, L1, immigrant back-
ground, parental SES, cognitive abilities, grades, and performance on 
other test dimensions were used for the imputation.

In order to account for the multilevel structure of the data, the school 
ID was utilized as a clustering variable for predicting the reading test 
variables using the imputation method ’2l.pan’ from the ’pan’ package 
as part of the imputation process with the ’mice’ package (van Buuren & 
Groothuis-Oudshoorn, 2011; Zhao & Schafer, 2023). To ensure that an 
adequate number of imputed datasets were generated for the analyses, 

Table 2 
Non-adjusted means (M) and standard deviations (SD) of the variables based on the imputed data.

4th Grade Reading in PL 5th Grade Reading in PL 6th Grade Reading in PL 4th Grade Reading in German Parents’ SES Cognitive abilities

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Partner Language at school site
English − 1.09 (1.12) − 0.11 (0.99) 0.22 (1.18) 0.81 (1.05) 69.27 (17.88) 28.43 (8.86)
French − 1.37 (1.22) − 0.76 (1.18) − 0.52 (1.4) 0.9 (0.88) 68.11 (16.36) 28.7 (8.75)
Greek − 1.58 (1.04) − 0.8 (0.91) − 0.07 (1.18) 0.22 (1.17) 51.71 (23.07) 25.02 (10.75)
Italian − 1.17 (1.2) − 0.78 (1.24) − 0.3 (1.54) 0.58 (0.95) 63.54 (21.05) 26.42 (9.68)
Polish − 1.19 (1.04) − 0.65 (1.08) − 0.76 (1.38) − 0.24 (1.15) 50.67 (21.28) 20.87 (9.38)
Portuguese − 2.4 (1.12) − 1.39 (1.14) − 1.55 (1.25) 0.4 (1.07) 57.89 (21.68) 25.81 (9.66)
Russian − 1.4 (1.03) − 0.86 (1.2) − 0.67 (1.15) 0.51 (0.96) 64.29 (18.25) 29.27 (8.17)
Spanish − 1.66 (1.03) − 0.78 (1.08) − 0.27 (1.26) 0.78 (1.03) 65.4 (19.01) 29.14 (9.08)
Turkish − 2.42 (1.07) − 1.58 (1) − 1 (1.08) 0.21 (1.18) 48.49 (20.25) 22.67 (9.43)

Total − 1.58 (1.19) − 0.85 (1.16) − 0.52 (1.36) 0.52 (1.09) 60.82 (20.96) 26.55 (9.65)

Note: PL = Partner Language. Cognitive abilities were measured in fourth grade (scoring range from 0 to 45).
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the R package ’howManyImputations’ was employed, which is based on 
an estimate of the fraction of missing information (FMI; von Hippel, 
2018). As a result, 65 imputed datasets were generated, and analyses 
were run on each of these datasets. Subsequently, the results from these 
analyses were pooled using Rubin’s (1987) rules.

2.5. Statistical analyses

We utilized latent growth curve models (LGCMs) to analyze the 
development of students’ partner language reading proficiency over 
time. LGCMs involve two latent variables: the intercept and the slope. 
The intercept in the model represents the initial starting point or base-
line level, while the slope captures the rate of change or growth over 
time (Bollen & Curran, 2006). In this study, we assumed a linear growth 
pattern. The factor loadings at each of the three measurement points 
were assigned values of zero for the initial measurement (T1), one for 
the second measurement (T2), and two for the final measurement (T3), 
reflecting the consistent annual intervals between measurements. The 
analyses were conducted using Mplus 8.4 (Muthén & Muthén, 1998) 
with the aid of the R package ’MplusAutomation’ (Hallquist & Wiley, 
2018). Considering the hierarchical structure of the data, with students 
nested within classes, the robust maximum likelihood estimator in Mplus 
was utilized to obtain robust standard errors.

The analyses were conducted using a stepwise construction of the 
LGCMs by sequentially incorporating predictor variables. First (Models 
A1-A4), the analyses were conducted across partner languages, and 
subsequently (Models B1-B3), the nine school partner languages were 
analyzed comparatively. Model A1 served as a baseline model without 
predictors, allowing for a general assessment of the changes in students’ 
partner language reading proficiency over time. Model A2 explored the 
influence of German reading proficiency in the 4th grade. In Model A3, 
the influence of L1 was examined by including two dummy variables 
representing students’ language group membership: one for L1 German 
speakers and the other one for simultaneous bilinguals. The group of 
students with the partner language as their L1 served as the reference 
group. Finally, Model A4 incorporated additional background variables, 
including socioeconomic status (SES), cognitive abilities, and gender, to 
consider potential confounding factors in the analysis of the develop-
ment of students’ partner language skills (see Fig. 1 for a graphical 
representation of Model A4).

In order to analyze the differences among the nine partner languages, 
eight dummy variables were created for French, Greek, Italian, Polish, 
Portuguese, Russian, Spanish, and Turkish. English was selected as the 
reference group because, based on the descriptive data (see Table 2), this 
group demonstrated the highest performance compared to the other 
languages at the third measurement point in Grade 6. Additionally, 
English has a special significance in Germany as the primary foreign 
language in most schools. It is also commonly used as a partner language 
in other bilingual school contexts. Using dummy variables allowed us to 
compare the multiple partner languages while controlling for potential 
confounding variables. To examine the differences among the nine 
partner languages, Model B1 was constructed without any additional 
predictor variables. In the last two models, additional predictors are 
included in the comparative analyses of students’ partner language skill 
development between partner languages. Model B2 includes German 
language proficiency as a predictor, while Model B3 includes both 
German language proficiency and additional background variables (SES, 
gender, cognitive abilities).

Model fit was evaluated using four fit indices: Comparative Fit Index 
(CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approxi-
mation (RMSEA), and Standardized Root Mean Square Residual 
(SRMR). Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) 
values above 0.90 indicate an acceptable fit of the model to the data, 
while values above 0.95 are considered a very good fit, as suggested by 
Marsh et al. (2004). The RMSEA and SRMR values should not exceed 
0.08 for an acceptable fit (Hu & Bentler, 1999; Schreiber et al., 2006). As 

the data were multiply imputed, the mean values of the fit indices were 
utilized. No chi-square tests were conducted, as there is no theoretical 
basis for calculating chi-square tests with imputed data.

3. Results

The present study presents the results of two analyses examining 
language proficiency development. The first analysis investigates the 
influence of German reading proficiency and potential confounders on 
partner language proficiency development. Subsequently, the second 
analysis explores differences in reading proficiency development across 
the various partner languages.

3.1. Influence of German reading proficiency and confounders on partner 
language proficiency development

The model fit statistics for Models A0 to A4 are presented in Table 3. 
The initial model, Model A0, served as a baseline model that assumes no 
growth. As expected, this model showed a relatively poor fit to the data. 
Models A1 to A4 demonstrated a generally acceptable fit to the data. 

Fig. 1. Graphical representation of Model A4 
Note. (Residual) correlations are not shown to improve readability. SB =
simultaneous bilinguals; Students with the partner language as L1 served as the 
reference group.

Table 3 
Fit statistics for models A1-A4 on partner language reading proficiency 
development.

df CFI TLI RMSEA SRMR

Model A0 (intercept-only) 5.00 0.81 0.86 0.27 0.34
Model A1 8.00 0.98 0.95 0.16 0.05
Model A2 10.00 0.97 0.92 0.14 0.04
Model A3 14.00 0.96 0.90 0.11 0.03
Model A4 20.00 0.97 0.90 0.08 0.03

Note. A1: Baseline (no predictors); A2: Included German proficiency (Grade 4); 
A3: Added language group (L1 German, simultaneous bilinguals; L1 partner 
language as reference); A4: Adds background variables (SES, cognitive abilities, 
gender). CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root- 
mean-square error of approximation; SRMR = standardized root-mean-square 
residual.
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Table 4 shows the results of the LGCMs investigating the influence of 
German reading proficiency on the development of reading proficiency 
in the partner language. In Model A1, the positive slope factor (μSlope =

0.53, p < .001), significantly different from zero, indicated an overall 
positive growth in partner language proficiency over time.

Model A1 also showed a non-significant relationship between the 
initial starting point (intercept) and the developmental changes (slope) 
in partner language reading proficiency from Grades 4 to 6. This sug-
gests that the proficiency level in Grade 4 did not significantly predict 
the subsequent growth rate in partner language reading proficiency, 
indicating that the growth curves may run parallel. Specifically, it sug-
gests that, although starting at different levels in Grade 4 the growth 
curve is similar for initially strong readers as it is for weaker ones.

In Model A2, the German reading proficiency in Grade 4 was 
included as a predictor. The results showed a significant positive asso-
ciation between German reading proficiency and both the intercept and 
the slope in partner language reading comprehension. In support of 
Hypothesis 1, higher proficiency in German reading at Grade 4 was 

associated with higher initial levels of partner language reading 
comprehension and more favorable developmental changes between 
Grades 4 and 6.

Model A3 examined the influence of students’ linguistic background, 
specifically their L1. The results showed that students with the partner 
language as their L1 performed significantly better on the partner lan-
guage reading test in fourth grade than students with German as their 
L1, thereby supporting the native language hypothesis (Hypothesis 2). 
Children with the partner language as their L1 were also superior to 
those who grew up speaking both languages simultaneously. No differ-
ences by L1 group were evident in the developments between the 4th 
and 6th grades. Fig. 2 shows the predicted trajectories for the three L1 
groups. Model A4 extended the previous model by including the back-
ground variables gender, parental SES, and cognitive abilities. The 
findings of the previous models persisted: There was a significant posi-
tive association between German reading comprehension and partner 
language performance in Grade 4, even after controlling for relevant 
background variables. The advantages of children with the partner 

Table 4 
Latent growth curve models for partner language reading proficiency.

Model A1 Model A2 Model A3 Model A4

Par. SE 95% CI Par. SE 95% CI d Par. SE 95% CI d Par. SE 95% CI d

Means
Intercept − 1.49c 0.09 [-1.66, 

− 1.32]
− 1.49c 0.08 [-1.65, 

− 1.34]
– − 1.20c 0.10 [-1.39, 

− 1.01]
– − 1.24c 0.10 [-1.43, 

− 1.04]
–

Slope 0.53c 0.04 [ 0.45, 
0.61]

0.53c 0.04 [ 0.45, 
0.61]

– 0.51c 0.05 [ 0.40, 
0.61]

– 0.40c 0.06 [ 0.29, 
0.51]

–

Residual Variances
Intercept 0.92c 0.10 [ 0.72, 

1.11]
0.83c 0.09 [ 0.65, 

1.02]
– 0.76c 0.09 [ 0.59, 

0.94]
– 0.71c 0.08 [ 0.55, 

0.87]
–

Slope 0.06 0.05 [-0.04, 
0.15]

0.06 0.05 [-0.03, 
0.16]

– 0.07 0.05 [-0.02, 
0.16]

– 0.06 0.04 [-0.03, 
0.15]

–

Covariances
Intercept x 
Slope

0.03 0.06 [-0.08, 
0.14]

0.01 0.05 [-0.10, 
0.11]

– 0.01 0.05 [-0.09, 
0.11]

– 0.00 0.05 [-0.10, 
0.10]

–

Effects
4th Grade Reading in Germana

Intercept – – – 0.30c 0.06 [ 0.19, 
0.41]

0.31c 0.38c 0.06 [ 0.27, 
0.49]

0.39c 0.26c 0.06 [ 0.15, 
0.38]

0.27c

Slope – – – 0.06b 0.03 [ 0.01, 
0.11]

0.24 0.05 0.03 [-0.00, 
0.10]

0.20 0.03 0.03 [-0.02, 
0.09]

0.12

SB
Intercept – – – – – – – − 0.33c 0.08 [-0.50, 

− 0.17]
− 0.36c − 0.39c 0.08 [-0.55, 

− 0.23]
− 0.42c

Slope – – – – – – – 0.02 0.06 [-0.08, 
0.13]

0.12 0.02 0.05 [-0.08, 
0.13]

0.10

L1GS
Intercept – – – – – – – − 0.78c 0.12 [-1.03, 

− 0.54]
− 0.85c − 0.84c 0.12 [-1.08, 

− 0.60]
− 0.91c

Slope – – – – – – – 0.07 0.07 [-0.07, 
0.21]

0.32 0.07 0.07 [-0.06, 
0.21]

0.35

Gender (1 = female)
Intercept – – – – – – – – – – – 0.13 0.07 [-0.01, 

0.27]
0.14

Slope – – – – – – – – – – – 0.19c 0.04 [ 0.11, 
0.28]

0.92c

Parents’ SESa

Intercept – – – – – – – – – – – 0.19c 0.05 [ 0.10, 
0.29]

0.20c

Slope – – – – – – – – – – – − 0.00 0.02 [-0.05, 
0.04]

− 0.01

Cognitive abilitiesa

Intercept – – – – – – – – – – – 0.11b 0.05 [ 0.01, 
0.20]

0.11b

Slope – – – – – – – – – – – 0.02 0.03 [-0.04, 
0.08]

0.08

Note. Unstandardized solution. Standard errors are in parentheses. CI = confidence interval; SB = simultaneous bilinguals; L1GS = L1 German speakers. Students with 
the partner language as L1 served as the reference group in Models A3 and A4. Cognitive abilities were measured in fourth grade.**p < .01.

a standardized.
b p < .05.
c p < .001.
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language as L1 over the other two L1 groups also remained.
Regarding the background variables, an influence of SES and 

cognitive ability on the partner’s language performance in K4 was 
shown. In addition, there was a significant slope effect of gender. This 
suggests a difference in development between girls and boys in partner 
language reading between Grades 4 and 6. In particular, girls showed 
faster growth in their partner language reading proficiency.

3.2. Differences in reading proficiency development across partner 
languages

The models examining the differences in reading proficiency devel-
opment across the various partner languages showed an acceptable to 
good fit to the data, as indicated by the model fit statistics reported in 
Table 5. The results of the LGCMs comparing the partner languages are 
presented in Table 6. The reference group consisted of students in 
schools with English as a partner language. English was chosen as the 
reference group due to the highest performance compared to other 
languages at the third measurement point in Grade 6 and its significant 
role in German schools. Model B1 compared the partner languages 
without taking additional predictors into account (see Fig. 3 for the 
predicted trajectories for the nine partner languages). The results 

showed that students from sites with Greek, Portuguese, Spanish, or 
Turkish as the partner language had lower reading proficiency levels in 
Grade 4 than students from the English sites. Conversely, the perfor-
mance of students from French, Italian, Polish, or Russian sites was 
comparable to that of the English students. Furthermore Polish, Portu-
guese, and Russian students showed a less favorable developmental 
trajectory than the English students, while the trajectories of students in 
the other languages ran parallel to those of the English sites.

Subsequent models examined whether these differences between the 
partner languages could be explained by German reading achievement 
in the fourth grade (Model B2), gender, SES, and cognitive abilities 
(Model B3). Higher German reading achievement was related to higher 
partner language achievements. Girls had higher partner language 
achievement in Grade 4 and more favorable developmental trajectories. 
However, the differences between the partner languages remained 
mostly stable when the confounding predictors were included.

4. Discussion

In this study, we investigated the development of reading proficiency 
in the partner languages of students at the SESB across Grades 4 to 6. The 
study included analyses of LGCMs to describe the dynamics of growth in 
language proficiency and to examine associations with L1 affiliation and 
German reading proficiency as well as background variables. These 
analyses were divided into two sections: the impact of German reading 
proficiency on partner language development and differences in reading 
proficiency development across partner languages.

In line with Hypothesis 1, assuming an interdependence of language 
skills, a link between reading proficiency in German and the partner 
language was found in Grade 4. Thus, students’ proficiency in one lan-
guage may positively impact their proficiency in the other language, 
which is consistent with previous research in other bilingual contexts (e. 
g., Gebauer, Zaunbauer, & Möller, 2013, Fleckenstein, Möller, & Bau-
mert, 2018; Feinauer et al., 2013). However, no influence of Grade 4 

Fig. 2. Predicted trajectories for the three L1 Groups from Model A3 
Note. L1PLS = L1 Partner language speakers; SB = simultaneous bilinguals; L1GS = L1 German speakers.

Table 5 
Fit statistics for models B1-B3 comparing nine partner language groups.

df CFI TLI RMSEA SRMR

Model B1 24.00 0.95 0.86 0.07 0.03
Model B2 26.00 0.96 0.87 0.07 0.03
Model B3 32.00 0.96 0.87 0.06 0.03

Note. B1: Baseline comparison of partner languages; B2: Added German profi-
ciency; B3: Added background variables (SES, cognitive abilities, gender). CFI =
comparative fit index; TLI = Tucker-Lewis index; RMSEA = root-mean-square 
error of approximation; SRMR = standardized root-mean-square residual.
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German reading on the development of reading comprehension in the 
partner language could be demonstrated between Grades 4 and 6, con-
trolling for relevant background variables. The development of partner 
language reading skills is therefore parallel, with no evidence of scissors 
or compensation effects depending on Grade 4 German proficiency. 
Notably, this study did not analyze the growth in German proficiency 
alongside the proficiency in the partner language. Future studies should 
focus more closely on the reciprocal influences in the development of 
proficiency in both languages.

Furthermore, the results reconfirmed the native language hypothesis 
(Preusler, Zitzmann, Paulick, Baumert, & Möller, 2019; Lindholm-Leary 
& Howard, 2008): Students who have the partner language as their L1 
and those who grew up bilingual outperformed those whose L1 is 
German, as expected by Hypothesis 2. No significant developmental 
differences were found between the language groups. As a result, the 
differences between language groups persisted until the end of primary 
school in 6th grade. The findings, therefore, suggest that L2 speakers 

should receive more support at SESB to achieve language skills at the 
same level as L1 speakers.

The results also showed that the students progressed significantly in 
their partner language reading skills from fourth to sixth grade. These 
gains were observed in all language combinations offered at SESB. 
However, we found some differences in partner language reading pro-
ficiency between language combinations in the fourth grade and in 
developmental trajectories that persisted even when controlling for 
background variables such as socioeconomic status or cognitive abili-
ties. The differences in SES between partner languages are reflected in 
initial performance in Grade 4 but not in the developmental trajectories, 
indicating parallel development regardless of SES. Thus, the differences 
cannot be fully explained by different socioeconomic or cognitive pre-
requisites among the students. This could indicate differences in the 
teaching context at the various locations, so that further investigations 
appear essential here. In fourth grade, the results also showed a link 
between the language proficiencies, indicating that higher German 

Table 6 
Latent growth curve models across partner languages.

Model B1 Model B2 Model B3

Par. SE 95% CI d Par. SE 95% CI d Par. SE 95% CI d

Means
Intercept − 0.95d 0.18 [-1.31, − 0.60] – − 1.04d 0.17 [-1.38, − 0.69] – − 1.16d 0.16 [-1.48, − 0.84] –
Slope 0.66d 0.08 [ 0.50, 0.82] – 0.64d 0.08 [ 0.48, 0.81] – 0.55d 0.09 [ 0.37, 0.72] –

Residual Variances
Intercept 0.73d 0.08 [ 0.57, 0.89] – 0.66d 0.08 [ 0.50, 0.81] – 0.63d 0.08 [ 0.48, 0.79] –
Slope 0.04 0.04 [-0.04, 0.13] – 0.05 0.04 [-0.03, 0.13] – 0.04 0.04 [-0.04, 0.13] –

Covariances
Intercept x Slope 0.05 0.05 [-0.04, 0.14] – 0.03 0.04 [-0.06, 0.12] – 0.02 0.04 [-0.07, 0.11] –

Effects
French

Intercept − 0.34 0.23 [-0.78, 0.11] − 0.36 − 0.36 0.22 [-0.79, 0.07] − 0.39 − 0.36 0.21 [-0.78, 0.05] − 0.39
Slope − 0.23 0.13 [-0.49, 0.02] − 1.10 − 0.24 0.13 [-0.49, 0.02] − 1.12 − 0.25 0.13 [-0.51, 0.01] − 1.18

Greek
Intercept − 0.61c 0.21 [-1.03, − 0.19] − 0.66c − 0.45b 0.20 [-0.84, − 0.06] − 0.49b − 0.39b 0.19 [-0.76, − 0.01] − 0.42b

Slope 0.09 0.09 [-0.08, 0.27] 0.44 0.12 0.09 [-0.06, 0.31] 0.58 0.12 0.10 [-0.08, 0.31] 0.54
Italian

Intercept − 0.23 0.33 [-0.89, 0.42] − 0.25 − 0.17 0.28 [-0.73, 0.39] − 0.18 − 0.12 0.27 [-0.66, 0.42] − 0.13
Slope − 0.23 0.12 [-0.47, 0.02] − 1.07 − 0.21 0.12 [-0.46, 0.03] − 1.01 − 0.19 0.13 [-0.44, 0.06] − 0.91

Polish
Intercept − 0.10 0.22 [-0.53, 0.32] − 0.11 0.17 0.21 [-0.24, 0.59] 0.19 0.27 0.20 [-0.12, 0.66] 0.29
Slope − 0.44d 0.10 [-0.64, − 0.24] − 2.07d − 0.39d 0.10 [-0.59, − 0.18] − 1.83d − 0.38c 0.11 [-0.60, − 0.16] − 1.80c

Portuguese
Intercept − 1.20d 0.19 [-1.56, − 0.83] − 1.29d − 1.09d 0.19 [-1.46, − 0.73] − 1.18d − 1.04d 0.18 [-1.39, − 0.70] − 1.13d

Slope − 0.23b 0.10 [-0.43, − 0.03] − 1.07b − 0.21b 0.10 [-0.41, − 0.01] − 0.98b − 0.21b 0.10 [-0.41, − 0.01] − 1.00b

Russian
Intercept − 0.37 0.22 [-0.80, 0.06] − 0.40 − 0.29 0.21 [-0.71, 0.12] − 0.31 − 0.31 0.20 [-0.71, 0.09] − 0.34
Slope − 0.29c 0.10 [-0.49, − 0.10] − 1.39c − 0.28c 0.10 [-0.47, − 0.09] − 1.32c − 0.30c 0.10 [-0.50, − 0.10] − 1.42c

Spanish
Intercept − 0.62c 0.19 [-1.01, − 0.24] − 0.68c − 0.62c 0.19 [-0.99, − 0.25] − 0.66c − 0.62c 0.18 [-0.98, − 0.27] − 0.67c

Slope 0.03 0.10 [-0.16, 0.23] 0.16 0.04 0.10 [-0.16, 0.23] 0.17 0.02 0.10 [-0.19, 0.22] 0.08
Turkish

Intercept − 1.41d 0.24 [-1.89, − 0.94] − 1.53d − 1.25d 0.23 [-1.70, − 0.80] − 1.35d − 1.14d 0.22 [-1.57, − 0.71] − 1.23d

Slope 0.05 0.13 [-0.20, 0.30] 0.25 0.08 0.13 [-0.17, 0.33] 0.38 0.08 0.13 [-0.18, 0.34] 0.40
4th Grade Reading in Germana

Intercept – – – – 0.29d 0.04 [ 0.21, 0.38] 0.30d 0.21d 0.05 [ 0.12, 0.31] 0.22d

Slope – – – – 0.05b 0.02 [ 0.01, 0.10] 0.20 0.03 0.03 [-0.02, 0.08] 0.10
Gender (1 = female)

Intercept – – – – – – – – 0.17b 0.07 [ 0.02, 0.32] 0.18b

Slope – – – – – – – – 0.19d 0.04 [ 0.11, 0.27] 0.88d

Parents’ SESa

Intercept – – – – – – – – 0.11b 0.05 [ 0.02, 0.20] 0.11b

Slope – – – – – – – – 0.01 0.03 [-0.04, 0.07] 0.05
Cognitive abilitiesa

Intercept – – – – – – – – 0.10b 0.04 [ 0.01, 0.19] 0.10b

Slope – – – – – – – – 0.02 0.03 [-0.03, 0.08] 0.08

Note. Unstandardized solution. Standard errors are in parentheses. CI = confidence interval; Students with English as partner language served as the reference group. 
Cognitive abilities were measured in fourth grade.

a standardized.
b p < .05.
c p < .01.
d p < .001.
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reading performance was associated with higher performance in the 
partner language. This suggests a possible cross-linguistic influence, in 
which proficiency in one language has a positive effect on proficiency in 
another language. The gender-specific differences are also noteworthy, 
with girls exhibiting higher partner language achievement in fourth 
grade and following a more favorable developmental trajectory.

Given the exploratory nature of this study, further research is needed 
to identify potential factors and their contribution to reading compre-
hension in the different partner languages. On the student side, this 
could be due to different educational aspirations or different levels of 
language skills among parents. For students with an immigrant back-
ground, differences in the planned length of stay in Germany could also 
influence language development. On the teachers’ side, there could be a 
variety of countries of origin and educational backgrounds of the partner 
language teachers or a suspected wide range of teaching materials and 
methods. Even if all school locations are based on the same school 
framework with the fixed allocation of languages, different approaches 
are possible on the school side, e.g., regarding linguistic diversity in the 
all-day school program. Thus, the instructional context in the language 
classroom can vary, which in other studies showed an influence on the 
connection between the L1 and the L2 (Kim et al., 2024). In summary, 
while our study identifies significant progress in partner language 
reading skills and highlights the influence of German reading profi-
ciency, further research is necessary to understand the various factors 
that contribute to differences in language proficiency development. 
These factors include individual student characteristics, parental 
involvement, and the educational context provided by teachers and 
schools.

4.1. Strengths and limitations

The study offers some new insights into the area of partner languages 
and partner language development in TWI, revealing a positive link 
between German and partner language proficiency in Grade 4. However, 

the development of the partner language proficiency between Grades 4 
and 6 was unrelated to the German reading proficiency in Grade 4. 
Notably, differences in reading proficiency in the partner language be-
tween the language combinations were evident in fourth grade despite 
controlling for SES and cognitive abilities and persisted until the end of 
sixth grade. The strengths of the study lie mainly in its investigation of 
nine different partner languages and the strategic utilization of PIRLS 
reading items. This approach not only provides insights into diverse 
linguistic contexts but also allows comparisons between the proficiency 
levels in different languages. Moreover, the longitudinal design of the 
study enables the exploration of language proficiency trajectories over 
time.

However, there are also some limitations. First, this study only 
assessed receptive language skills in the partner language, while active 
oral and written language production was not assessed. Future research 
could attempt to capture both receptive and productive language skills 
to provide a more comprehensive understanding of language proficiency 
in TWI. Second, it should also be noted that the results of the study were 
obtained in the specific context of the SESB and, therefore, may only be 
partially transferable to other TWI programs. Third, the study did not 
include a mainstream comparison group, as it is not possible to find a 
sufficient number of pupils with adequate proficiency in all partner 
languages in the mainstream schools. Fourth, incorporating data on 
students’ linguistic backgrounds (i.e., their L1) into the analyses of the 
various partner languages was not feasible, as the remaining samples 
within the different partner languages were too small. Fifth, the study 
did not assess the professional competencies or the instructional 
behavior of the partner language teachers, and potential differences in 
these aspects may contribute to the observed variations in student out-
comes. Also, this study focused on individual-level predictors of lan-
guage proficiency development. Future research could explore the 
potential impact of class-level factors.

Fig. 3. Predicted trajectories for nine partner languages from Model B1.
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4.2. Educational implications

The results of the study carry considerable educational implications. 
First, ensuring that all students develop substantial proficiency in the 
minority language is critical to overall academic success. School ad-
ministrators and teachers need to be informed about the differences in 
performance in the various partner languages to provide additional 
support when needed. In addition, identifying instructional factors that 
contribute to success in specific partner languages is critical to transfer 
effective strategies to underperforming languages. The impact of the 
majority language on students’ language development should be care-
fully considered, as it can influence the acquisition of partner languages. 
In this context, attention should be given to the native language effect, 
which indicates more support for L2 learners. The findings should 
improve language teaching practice, enable teachers to adapt their ap-
proaches, and better support students on their language learning 
journey.

4.3. Conclusion

Overall, the results of this study demonstrate that the TWI program 
used at SESB, with the distinctive feature of multiple partner languages, 
effectively promotes partner language proficiency among students. The 
study thus helps towards a better understanding of multilingualism in 
TWI. It provides insights into how students develop reading skills in a 
multilingual environment. Understanding these trajectories can inform 
language education practices and help educators tailor their approaches 
to better support students’ language learning journeys.
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Jens Möller is a full professor of educational psychology at the Institute for Psychology of 
Learning and Instruction, Kiel University.

Jürgen Baumert is a professor emeritus at the Max Planck Institute for Human 
Development.

S. Preusler et al.                                                                                                                                                                                                                                 Learning and Instruction 95 (2025) 102047 

11 

http://refhub.elsevier.com/S0959-4752(24)00174-9/sref29
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref29
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref29
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref30
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref30
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref31
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref31
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref31
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref31
https://doi.org/10.1080/13670050902777546
https://doi.org/10.1080/01434632.2011.611596
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref34
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref34
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref34
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref34
https://doi.org/10.1026/0033-3042.58.2.103
https://doi.org/10.1080/15235882.2013.818075
https://doi.org/10.1080/15235882.2013.818075
https://doi.org/10.1207/s15328007sem1103_2
http://timssandpirls.bc.edu/pirls2016/framework.html
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref39
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref39
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref39
https://timssandpirls.bc.edu/pirls2011/downloads/PIRLS2011_Framework.pdf
https://timssandpirls.bc.edu/pirls2011/downloads/PIRLS2011_Framework.pdf
http://refhub.elsevier.com/S0959-4752(24)00174-9/sref41
https://doi.org/10.1787/01820d6d-en
https://doi.org/10.1787/01820d6d-en
https://doi.org/10.1111/flan.12060
https://doi.org/10.1080/13670050.2024.2307436
https://doi.org/10.1080/13670050.2024.2307436
https://doi.org/10.1016/j.learninstruc.2022.101598
https://doi.org/10.1016/j.learninstruc.2019.101247
https://www.R-project.org/
https://CRAN.R-project.org/package=TAM
https://doi.org/10.1002/9780470316696
https://doi.org/10.1002/9780470316696
https://doi.org/10.1037//1082-989X.7.2.147
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.3102/0002831216634463
https://doi.org/10.3102/0002831216634463
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1177/0049124117747303
https://doi.org/10.1177/0049124117747303
https://doi.org/10.1111/modl.12694
https://CRAN.R-project.org/package=pan

	Nine partner languages, one path: Minority language reading proficiency development among German two-way immersion students
	1 Introduction
	1.1 Research on TWI
	1.2 The SESB instructional program
	1.3 Research questions

	2 Methods
	2.1 Participants
	2.2 Data collection
	2.3 Measures and covariates
	2.3.1 Partner language reading proficiency
	2.3.2 German reading proficiency
	2.3.3 First Language(s)
	2.3.4 Background variables

	2.4 Missing data
	2.5 Statistical analyses

	3 Results
	3.1 Influence of German reading proficiency and confounders on partner language proficiency development
	3.2 Differences in reading proficiency development across partner languages

	4 Discussion
	4.1 Strengths and limitations
	4.2 Educational implications
	4.3 Conclusion

	CRediT authorship contribution statement
	Declaration of generative AI and AI-assisted technologies in the writing process
	Declaration of competing interest
	Appendix A Supplementary data
	References


