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Performance-oriented measurement of teachers’ competence in
linguistically responsive teaching, relevant learning opportunities and
beliefs

Svenja Lemmrich and Timo Ehmke
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ABSTRACT
This study conducted a quantitative study analysis of teacher competence in linguis-
tically responsive teaching (LRT). To assess performance-oriented competence, we
used a test instrument with video vignettes and corresponding items based on situ-
ation-specific skills perception (What do you perceive?) and decision-making (How
would you act if you were teacher in this situation?). Participants were required to
respond orally. The research questions focused on LRT competence and the connec-
tion between (pre-service and in-service) teachers’ LRT competence and individual
characteristics (subjects of study and LRT-relevant teaching experience), LRT-relevant
learning opportunities, and beliefs about multilingualism in school and teaching. We
found that experienced teachers and those who studied English as a foreign language
had higher test scores, and participants with positive beliefs were more likely to per-
form better on the test. Positive beliefs appear to play a fundamental role in teachers’
identities as linguistically responsive professionals. Also, findings indicate a valid
innovative performance-oriented LRT measurement. We suggest a learning environ-
ment should be implemented with opportunities to reflect on (pre-service) teachers’
beliefs and creating sufficient space for reflecting on experiences, as professionaliza-
tion succeeds with self-reflection to raise awareness of blind spots. Future research
should focus on the relation of teachers’ actual classroom performance and situation-
specific skills. Furthermore, LRT-relevant learning opportunities should be evaluated in
detail to learn more about teacher professionalization in this field.
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The increasing number of multilingual learners (MLLs) in Germany (Berkel-Otto et al., 2021) and many
other countries (Wernicke et al., 2021) has led to culturally and linguistically diverse student populations
(Lucas & Villegas, 2013; Wernicke et al., 2021). Teachers need to be prepared to incorporate this diversity
into the curriculum and teach MLLs in a linguistically responsive manner (Cho et al., 2020).

Various programs and concepts have been established in teacher education to prepare future teach-
ers to work with MLLs (Wernicke et al., 2021). One project that focuses on teachers’ competence in
teaching MLLs is DaZKom-Video, which is the first study that focuses on performance-oriented measure-
ment of teacher competence in linguistically responsive teaching (LRT), which we refer to as LRT compe-
tence. LRT is a concept (Lucas & Villegas, 2013) that defines the types of pedagogical knowledge, and
skills teachers need to instruct MLLs in mainstream classrooms. These skills include linguistic knowledge,
principles of second language learning, and understanding of academic language. LRT also includes fun-
damental teaching orientations, that is, the linguistic diversity that linguistically responsive teachers
focus on and value (Lucas & Villegas, 2013).

The novel contribution of this study to the literature is the assessment of teachers’ LRT-relevant per-
formance rather than assessing their declarative knowledge. We also aimed to learn more about action-
related learning opportunities and about teachers’ need to develop expertise in teaching MLLs. To reach
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these goals, we elicited spontaneous oral responses from teachers in reaction to video stimuli and
assessed the decisions and actions they described in their responses (Lemmrich et al., 2020a). In this
study, we analyzed the results of the video-based LRT-competence test as well as the results of instru-
ments we used to (1) validate our competence test and (2) evaluate the (correlative) relationships
between teachers’ LRT competence and the (a) learning opportunities about LRT, (b) teachers’ beliefs,
and (c) their academic background. To validate the innovative oral response format, we also assessed
participants’ personality factors (d) to identify whether certain personality types have advantages or dis-
advantages in taking the LRT competence test. This study was conducted with pre- and in-service teach-
ers across Germany.

To achieve our aims, we divided the rest of the paper into three sections. First, we provide an over-
view of the theoretical background, the state of the research with a focus on the construct of LRT com-
petence and performance-oriented measurement of competence and introduce our research questions.
Second, we introduce our innovative video-based test instrument, the additional scales we use to evalu-
ate learning opportunities and beliefs, and our methods such as scaling the data according to Rasch
and running a latent regression analysis. Third, we present and discuss our analysis results, including the
relevance of our research on teacher education and training.

State of research and theoretical framework

This theoretical framework introduces our understanding of LRT competence and defines competence
and performance.

German as a second language and LRT

Over the past two decades, multilingualism and linguistic and cultural diversity in educational settings
have become prominent areas of research (Wernicke et al., 2021). Two main research changes have
recently occurred in the field of multilingual education.

First, multilingual education now goes beyond a particular type or model (e.g. English as a foreign
language, EFL, or German as a second language) and focuses on all students’ individual linguistic reper-
toires—how they ‘overlap and intersect and develop in different ways with respect to languages, dia-
lects and registers’ (Choi & Ollerhead, 2018, p. 1). This inclusive understanding of multilingualism
(Schroedler, 2021) considers different language registers, regional dialects, and other varieties or accents.
Hence, we refer to second language learners as MLLs to reflect linguistically diverse student populations.
In this study, we investigate the concept of LRT and how it is applied to all language learners in main-
stream classrooms (Lucas et al., 2008).

Second, regarding teacher competencies in multilingual education, the emphasis is now ‘on the the-
oretical and pedagogical understandings of how language is acquired, the instructional strategies that
support linguistically diverse students and the integration of language and content’ (Wernicke et al.,
2021, p. 1), rather than on teachers’ competence in classroom language (Wernicke et al., 2021).

LRT can be explained as a concrete set of knowledge and skills that prepares teachers to teach in a
linguistically responsive way (Lucas & Villegas, 2011). According to Lucas and Villegas (2013), teachers
not only need to acquire linguistic knowledge but also need to reflect on their beliefs and be able to
assess language in their classrooms. As content in teaching is acquired and expressed through language
(Berkel-Otto et al., 2021; Woerfel & Giesau, 2018), teachers need the ability to identify the language
demands of their tasks and know their linguistic expectations. Therefore, they also need to know, where
their students are at in terms of language level and/or the subject-specific register, and which activities
in the classroom are likely to pose challenges regarding vocabulary or syntactic/semantic features (Lucas
& Villegas, 2013).

LRT emerged from the concept of culturally responsive teaching (CRT) (Villegas & Lucas, 2002), which
addresses the importance of creating a meaningful learning environment for all students in a classroom.
Teachers should have cultural consciousness and affirmative views on (cultural) diversity to address the
cultural knowledge and experiences of their students. Consequently, students are able to engage not
only content-wise but also socially and emotionally (Acquah et al., 2016). LRT extends this conceptual
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framework and focuses on linguistic aspects to suggest a framework for fields of expertise that teachers
need to teach MLLs (Lucas & Villegas, 2011). Although we focus on LRT, we are aware that LRT and CRT
are linked (culturally and linguistically responsive teaching, Yoon, 2023) and teachers with such compe-
tence can improve their students’ academic performance (Gay, 2010; Ladson-Billings, 2009; Lucas &
Villegas, 2013). H€ofler et al. (2023) recently showed in a systematic review that linguistically responsive
content teaching can generally support the academic success of primary and secondary school pupils
better than content lessons without a language-sensitive focus.

Measuring teachers’ professional competences

In this study, we follow the idea of competence as a continuum (Bl€omeke et al., 2015; Figure 1).
According to this approach, professional knowledge (e.g. content knowledge, pedagogical content
knowledge and pedagogical knowledge, Shulman, 1986) is considered part of a teacher’s individual dis-
position, in addition to affec-motivation and beliefs. Teachers’ beliefs are the understanding and assump-
tions regarding school- and class-related phenomena that teachers consciously or unconsciously believe
to be true (Borg, 2001; Buehl & Beck, 2014; Richardson, 1996). Situation-specific skills, such as perception
or decision-making, mediate between teachers’ dispositions and performance (Bl€omeke et al., 2015):
teachers’ dispositions influence their situation-specific skills (perception, interpretation, and decision-
making) and affect their performance.

We assume LRT competence as a generic competence that all teachers need as part of their profes-
sional competencies as content and language are linked. In the context of this study, teachers’ individual
dispositions include professional LRT-relevant knowledge (e.g. knowledge about second language acqui-
sition, knowledge about major elements of MLLs’ first languages, Yoon, 2023) and beliefs about multilin-
gualism in school and teaching. Situation-specific skills include the ability to perceive LRT-relevant
situations in teaching and, as a result, make LRT-relevant decisions in the classroom (e.g. observe when
activities in the classroom pose challenges regarding vocabulary or syntactic/semantic features and
decide on LRT – relevant support accordingly, Hecker et al., 2023). Teacher performance (observable
behavior) allows conclusions to be drawn regarding their level of LRT competence (Bl€omeke et al.,
2015). The idea of competence as a continuum applies bi-directionally: Teaching experience can serve as
a starting point for new knowledge, which is processed by situation-specific skills (deliberate reflection)
and transformed into known beliefs and knowledge (Kramer et al., 2020; Meschede et al., 2017;
Santagata & Yeh, 2016).

Educational research as well as research on cognition and expertise have focused on perception
(referred to as professional vision (Goodwin, 1994) in teacher education) as a key link between dispos-
ition (e.g. knowledge) and performance (Star & Strickland, 2008). Only the perception of relevant teach-
ing situations enables teachers to perform in the classroom (van Es & Sherin, 2002). Novice teachers
often only describe what they observe and focus primarily on the teacher, whereas experienced teachers
identify a relevant event in a complex teaching situation with different events and perspectives and

Figure 1. Competence as a continuum (Bl€omeke et al., 2015, S.9).
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relate what they observed to concepts and theories they know. Furthermore, they give more attention
to students’ actions than novice teachers. Therefore, they decide what actions to take more quickly and
accurately (Bl€omeke et al., 2015; Santagata & Yeh, 2016; Star & Strickland, 2008; van Es & Sherin, 2002).

We aim to measure LRT-relevant performance to enhance our understanding of teachers’ LRT compe-
tence. To capture competence close to performance rather than declarative knowledge, holistic
approaches have been used in research on competence and professionalization. Simulated situations that
require participants to make spontaneous decisions under time pressure are typical performance assess-
ments (Albu & Lindmeier, 2023). We use video vignettes, which appropriately illustrate the complexity of
teaching, as existing studies on teacher performance have shown (Bl€omeke et al., 2015; Casale et al.,
2016). The test items are based on the situation-specific skills of perception and decision-making, and par-
ticipants were required to give spontaneous oral responses (Lemmrich et al., 2020a; see Methods).

Research questions

This study examines the relationship between the results of the LRT-competence test and various other
participant characteristics and validation features. Accordingly, we focus on three questions.

1. What is the relationship between teachers’ LRT competence and their individual and academic char-
acteristics, such as their LRT-relevant learning opportunities?
Previous studies using the DaZKom paper–pencil test have shown that participants with German as
their first language scored higher on the test. This is justified by the results of other studies such as
the PISA 2012 and the PIAAC, 2013, OECD, 2013, 2014). Therefore, we expect similar results for this
video-based LRT competence test, even though it is envisaged that participants with German as
their second language are able to perceive LRT-relevant teaching situations easily.
Based on the results of the two referenced studies, female participants are expected to achieve
higher results on the LRT competence test than male participants. This is because there are funda-
mental differences in the development of comprehension between girls and boys that continue or
reoccur beyond infancy (Halpern, 2013, Chipere, 2014; Maccoby & Jacklin, 1978). Female respond-
ents are also more likely to have positive beliefs about linguistic and cultural heterogeneity in
school and teaching (Fischer & Ehmke, 2019). Moreover, positive beliefs about multilingualism in
schools and teaching are associated with high levels of LRT competence (Hammer et al., 2016).
Participants who study German (pre-service teachers) or teach German (in-service teachers) are
expected to achieve higher LRT competence test scores than other participants because they are
offered more LRT-relevant learning opportunities and experience in the field of language education/
teaching MLLs (e.g. linguistic skills). The same applies to other language subjects such as EFL.
Participants studying EFL are likely to have more learning opportunities in the field of intercultural
competence and therefore are more sensitive to LRT, as CRT and LRT are closely connected (see sec-
tion on German as a Second Language and LRT). We assume that LRT-relevant learning opportunities
for participants, such as in specific seminars on LRT, lead to higher test scores, as does specific
teaching experience in the field of LRT.

2. Are there correlations between LRT competence test results and participants’ personality factors?
In the LRT competence test, participants watch a video vignette showing an LRT-relevant teaching
situation as a stimulus, after which they are required to respond orally to questions. Participants
have to answer spontaneously. This creates time pressure; the participants are deprived of time to
structure their thoughts and think of what they know. Personality traits, such as a higher degree of
extraversion or openness, might affect their response behavior, which in turn could interfere with
the assessment of their LRT competence. However, participants who are more open or extroverted
could find it easier to answer orally and to be audiotaped and, therefore, might perform better in
the test compared than introverted participants.

3. To what extent are participants’ beliefs concerning multilingualism in school and teaching predict
their LRT-competence test results?
Beliefs are fundamental to professional development (Bl€omeke et al., 2015), and beliefs about multi-
lingualism in the classroom influence future teachers’ actions (Fischer & Lahmann, 2020; Pajares,
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1992). Therefore, in this study, we assess beliefs about multilingualism in school and teaching. This
will also help validate the instrument. We expect that positive beliefs concerning multilingualism in
school and teaching (Fischer & Ehmke, 2020) are linked to high levels of LRT competence. Other
studies have arrived at similar conclusions, finding a mediation effect between LRT-relevant learning
opportunities and beliefs (Hammer et al., 2016, Fischer & Ehmke, 2019). Additionally, studies on
beliefs have shown that ‘(preservice) teachers may only pay attention to those classroom events
that correspond with their existing beliefs about teaching, subject matter and students’ learning’
(Meschede et al., 2017, p. 161). Belief is a fundamental factor in knowledge acquisition and process-
ing (Pajares, 1992; Ricart Brede, 2019). These assumptions suggest that participants with positive
beliefs concerning multilingualism in school and teaching are more likely to have greater knowledge
and perception and may perform better in the test.

Methods

This section presents our design and provides information on participants, independent and dependent
variables, and on the statistical procedure.

Design

We used a cross-sectional design to validate our performance-oriented test instrument. The perform-
ance-oriented measurement of LRT competence was conducted using the video vignettes and oral
responses.

Besides testing LRT competence, we assayed to get a wide variety of responses to implement these
responses into our standard-setting procedure (Hecker et al., 2023), as this study was part of a test
development process. Validation is a process that checks the plausibility, consistency, and completeness
of the assumptions underlying the test instrument and interpretations based on the test results (Kane,
2013). In this study, we focused on extrapolation (argument-based-approach, Kane, 2013) to explain the
test results. Extrapolation refers to the interpretation of test results related to the future performance of
participants in real life (in our case, as a teacher in subject-specific instruction). Therefore, we assumed
that the performance of participants on the LRT competence test can be used as an indicator of their
actual performance as teachers in content classrooms. We examined the discriminant validity (as part of
construct validity) to ensure that measurements of one characteristic of this test instrument do not allow
conclusions to be drawn about another independent characteristic (Michalos, 2014).

During the data collection, the test instrument was supervised by the project staff, and the test lead-
er’s instructions ensured a standardized test procedure. As the video items were answered orally, the
participants were placed in different parts of the room (each test run contained a maximum of 30 partic-
ipants) to ensure sufficient distance between them. All participants worked on all the test parts. First,
the video-based LRT competence test was conducted. The video items were presented in a randomly
changing order to avoid sequence effects. All other question blocks followed the same order: individual
and academic characteristics, LRT-relevant learning opportunities, personality traits (big five), and beliefs
about multilingualism in school and teaching.

Participant assignment

Data were collected1 between April and July 2019 from 16 locations in every region in Germany—east,
west, north, and south—and in the urban and rural areas to ensure that there were no location-related
effects on the findings. Data were collected at pre-service teacher trainings at universities, in-service
teacher trainings at universities, and in-house teacher training for in-service teachers at schools (public
elementary and secondary schools). In addition, teachers or teacher groups who agreed to participate
were tested independently. All participants provided their consent for data collection. All data were
extracted anonymized.2
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The sample (N¼ 295) comprised 57% pre-service teachers, 39% in-service teachers, and 4% teacher
educators and researchers in the field. Table 1 shows the distribution of other characteristics within the
sample, such as sex, first language, and subject taught or teaching experience.

Independent variables

Independent variables in this study are participants’ individual and academic characteristics and LRT-rele-
vant learning opportunities, participants’ personality traits, and participants beliefs regarding multilin-
gualism in school and teaching. All questionnaires were presented in a multiple-choice format and were
designed in such a way that every question had to be answered to move on to the next.

Individual and academic characteristics and LRT-relevant learning opportunities
The questions on individual and academic characteristics covered information on sex, first language, sub-
jects of study and/or teaching, and additional qualifications. The scale of LRT-relevant learning opportu-
nities (22 items, a¼ 0.90) contained LRT-relevant topics (e.g. linguistics and scaffolding) that might have
already been addressed in participants’ coursework/training. The scale was based on existing, reliable
scales from Ehmke and Lemmrich (2018). The items were developed according to the three dimensions
of structural model for LRT competence and its sub-dimensions, such as language-specific register (cor-
responding topics such as areas of linguistics, German grammar, and differences between oral and writ-
ten language), multilingualism (e.g. phenomena of second language acquisition, milestones in language
development, and linguistic diversity at school), and didactics (e.g. diagnostics of language levels, lan-
guage support and language training, and support of the language learning process through scaffold-
ing). Respondents answered using a five-point Likert scale (1: not at all to 5: in several courses). The
descriptive statistics are provided in Tables 1 and 2.

Personality traits (Big Five)
Personality factors are included as covariates in this study to test whether certain types of personality
have advantages in responding orally. If so, this would distort the measurement of competence. An
existing test instrument is used for this purpose (Schupp & Gerlitz, 2014), which focuses on the big five
personality factors (Rammstedt & Danner, 2017): extraversion (outgoing, assertive, active), agreeableness
(kind, gentle, trusting), conscientiousness (thorough, responsible, hardworking), neuroticism (anxious, fear-
ful, moody), and openness (imaginative, adventurous, creative) (Goldberg, 1990; Rammstedt & Danner,
2017). These factors are considered reliable predictors in numerous studies of different objectives and
research fields and are used in educational research studies, such as the German National Education
Panel (NEPS) (Rammstedt & Danner, 2017). With the big five, a broad spectrum of human experience
and behavior can be described in a few dimensions (Rammstedt & Danner, 2017).

Different tests have been designed to capture these personality dimensions. The difference typically
lies in the number of items. In general, more questions on personality traits lead to a more precise
depiction of the personality structure. A test version with five items has been shown to achieve appro-
priate levels, but 10 or 15 items lead to psychometrically better results. This study used the Big Five
Inventory-SOEP (Schupp & Gerlitz, 2014) in the questionnaire (15 items). It contains three items for each

Table 1. Study sample.
N %

Sex Female 240 81.4
Male 55 18.6

First language German 264 89.5
Other 31 10.5

Subjects of study/teaching: German Yes 177 60.0
No 118 40.0

Subjects of study/teaching: English Yes 42 14.2
No 253 85.8

LRT teaching experience Yes 194 65.8
No 101 34.2

LRT research experience Yes 16 5.4
No 279 94.6
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of the five characteristics, which are rated on a seven-point Likert scale (1: does not apply at all to 7:
applies fully). The five subscales have the following reliabilities: cautiousness a¼ 0.66, extraversion
a¼ 0.79, compatibility a¼ 0.53, openness a¼ 0.64, and neuroticism a¼ 0.71. The means and standard
deviations of the total scores for the subscales are provided in Table 2.

Beliefs regarding multilingualism in school and teaching
Two scales were used to measure the participants’ beliefs concerning multilingualism in school and
teaching (Fischer & Ehmke, 2020). The instrument was developed based on the literature (Fischer &
Ehmke, 2019). It has been extensively validated (Fischer, 2020) and has good psychometric quality
(Fischer & Ehmke, 2019). Responses were given on a four-point Likert scale (1: do not agree at all to 4:
agree completely). The scales are as follows: (1) multilingualism in the content classroom (7 items,
a¼ 0.83) and (2) responsibility for language support in the content classroom (9 items, a¼ 0.72). The
descriptive statistics are provided in Table 2.

Dependent variable

The impact of the independent variables was assessed on the participants’ LRT competence. Given that
oral responses are used in this test instrument for performance-related measurements, a distinction in
mean test scores should be ensured between competent and non-competent participants.

The video vignettes are 1–3min long and show LRT-relevant teaching situations. One example is a
vignette showing a group of students working together. They need to describe the procedure of an
experiment in physics they observed and then discuss it. The teacher does not provide rich and support-
ive linguistic inputs that help the students articulate their ideas and therefore does not adequately
stimulate precise descriptions. The conception of the instrument follows the structural model for LRT
competence (DaZKom model; K€oker et al., 2015) to which dimensions the video situations were
assigned. Some of the videos were natural, and some were staged. However, all the staged videos were
based on natural teaching situations in school that we (a) had as natural videos but were not allowed to
use, or (b) were only available as audio files. The video vignettes were carefully selected during the pro-
ject and validated using expert ratings (Hecker et al., 2020b; Lemmrich et al., 2019). In this expert rating
(N¼ 3), the videos were also tested for authenticity, relevance, and fit to the theoretical framework of
LRT (Hecker et al., 2020a; Lemmrich et al., 2019, 2020b).

The test items connected to the video vignettes were tested in two successive pilot studies
(Lemmrich et al., 2019). The items were also divided into three subscales that corresponded to the
dimensions of the model: subject-specific register (15 items), multilingualism (4 items), and didactics (5
items) (Lemmrich et al., 2020b). However, we combined all items in a one-dimensional measurement
scale in this study. The reason is a better model fit in a one-dimensional model. Additionally, the reliabil-
ities of the individual subscales were no longer satisfactory (Lemmrich et al., 2019, 2020b).

The test was conducted in a computer-based setting on tablet computers3 (using the Limesurvey
application) with shielding headsets4 with built-in microphones. The duration of the test was approxi-
mately 60minutes. The LRT competence test contained 12 video vignettes with two corresponding items
each (24 items in total) and had a reliability of a¼ 0.76. The items are based on two situation-specific
skills: perception and decision-making, reflecting (a) what do you perceive? and (b) how would you act

Table 2. Descriptive statistics.
Min Max M SD

LRT-relevant learning opportunities (min ¼ 22, max ¼ 110)� 22 110 56.74 17.38
Personality factor: cautiousness (min ¼ 3, max ¼ 21) 8 21 16.27 2.88
Personality factor: extraversion (min ¼ 3, max ¼ 21) 6 21 16.26 3.39
Personality factor: compatibility (min ¼ 3, max ¼ 21) 4 21 17.40 2.67
Personality factor: openness (min ¼ 3, max ¼ 21) 6 21 15.90 3.31
Personality factor: neuroticism (min ¼ 3, max ¼ 21) 3 21 12.29 3.79
Beliefs on multilingualism in content classroom (min ¼ 7, max ¼ 28) 9 28 20.70 4.20
Beliefs on responsibility for language support (min ¼ 9, max ¼ 36) 16 36 29.70 3.65
LRT competence (min ¼ 0, max ¼ 72) 1 48 21.39 10.26
�Lowest/highest possible scores.
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if you were a teacher in this situation? The test participants gave oral responses, based on the assump-
tion that oral responses increase spontaneity and authenticity and, therefore, enable a measurement
close to real performance (Lindmeier, 2011, 2013). Further details on the response format can be found
in Lemmrich et al. (2020a).

The corresponding coding manual for the video test was developed with the help of expert inter-
views and qualitative content analysis and finalized in elaborate revision loops (Hecker & Nimz, 2020).
The experts completed the LRT competence test under the same conditions as the later participants.
Their responses were evaluated qualitatively and analytically, which formed the basis of the coding man-
ual. For each score, a detailed description, including anchor examples from prior pilot studies, could be
found in the manual (Hecker et al., 2020b; Lemmrich et al., 2020b). On average, satisfactory inter-rater
agreement was achieved (Cohen’s kappa j¼ 0.76) (Hecker et al., 2020b).

Statistical procedure

SPSS 26 and ConQuest (Adams et al., 2015) were used for item and scale analyses in this study. SPSS
was used to evaluate the frequencies and correlations of the following scales: the results of the LRT
competence test, individual and academic data, LRT-relevant learning opportunities, personality traits,
and beliefs. The data were scaled according to the Rasch model (Rost, 2004), and further analyses, such
as latent regression analysis, were conducted using ConQuest, default settings (converge ¼ 0.001, nodes
¼ 50). Pearson’s measurement values were determined using the participants ability estimators
(weighted likelihood estimates [WLE]) calculated from the LRT test data. The participants’ answers were
based on their ability (LRT competence) and the level of item difficulty (Wilson, 2004); the ability estima-
tors considered both. WLEs, therefore, were not about actual response scores but related to the prob-
ability of achieving a correct response based on the participant’s ability and item difficulty (Wilson,
2004).

From the sample of 302 participants, 7 finished the test without filling in any response and were
excluded from all analyses, leaving N¼ 295 for the analyses. In the analysis of the LRT competence test
results, all cases that did not contain evaluable responses, such as audio files with only breathing or
fragmentary expressions, were coded as incorrect responses.

To conclude the report on the design, Table 2 provides an overview of the descriptive results of the
instruments used with the LRT competence test. On average, participants in this sample had a medium
amount of learning opportunities. The personality factor of compatibility was more prominent among
the participants than the rest, whereas neuroticism was the least represented factor within the sample.
The participants had positive beliefs about multilingualism in school and teaching, especially regarding
responsibility for language support. The participants’ average LRT competence was rather low.

Results

We now present the results of the data analysis. Table 3 shows the manifest correlations of the LRT
scores (WLE) and individual variables, such as individual and academic characteristics, personality traits,
and beliefs concerning multilingualism in school and teaching.

RQ1: Relationship between LRT competence and individual and academic characteristics

The manifest correlations between the LRT competence of the participants and their individual and aca-
demic characteristics are presented in column 3 of Table 3. The results showed that female respondents
achieved statistically significantly higher results than male respondents (r¼ 0.16), and higher LRT compe-
tence was statistically significantly correlated with higher LRT teaching experience (r¼ 0.12) and higher
LRT research experience (r¼ 0.25). No significant associations with LRT proficiency were found for the
other variables of individual and academic background. This non-significant relationship was unexpected,
especially for the indicator of LRT learning opportunities in university and nonuniversity teacher training.
Therefore, we conducted an additional analysis (presented at the end of this section) to determine the
extent to which learning opportunities in the different topics are predictive of LRT competence.
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The results of the latent regression analysis include all variables at once and report the specific predictions of
each variable under the control of the other variables (Model M1, column 4, Table 3). In line with the bivariate
correlations, sex and LRT research experience are statistically significant predictors of LRT competence.
However, when all other predictors are controlled, LRT teaching experience had no statistically significant effect.
Again, we found a significant predictive effect for the language background of the participants. Pre-service
teachers with a non-German language background received lower LRT scores than those whose first language
was German. The regression analysis indicates that approximately 25% of the variance in LRT scores could be
explained by the participants’ individual and academic backgrounds (R2 ¼ 25.0%).

LRT-relevant learning opportunities, single items

As the scale of LRT-relevant learning opportunities did not show any significant effect, we conducted
further analysis on the individual topics surveyed (Table 4). The results show that respondents who had
a higher amount of learning experience on the topic of ‘support of the language learning process
through scaffolding’ performed significantly better (r¼ 0.12) in the LRT competence test. For all other
indicators, for example, ‘(sub) areas of linguistics (e.g. syntax, semantics, morphology)’ the regression
coefficients were not statistically significant.

RQ2: LRT competence and personality factors

RQ 2 asked about the relationship between LRT competence and personality factors. The results reveal
that the five scale scores for the main personality factors (openness, neuroticism, conscientiousness, agree-
ableness, and extraversion) show no statistically significant correlations with the results of the LRT compe-
tence test and no significant predictors in Model 2 of the latent regression analysis (Model M2, column 6,
Table 3). These results disprove our assumptions. We assumed that participants who were more open and
extroverted might respond better in the oral response format. The regression analysis indicates that only a
small portion of the variance can be explained by the personality factors (R2 ¼ 8.0%).

RQ3: LRT competence and beliefs

Regarding beliefs, two scales were evaluated in the analysis: multilingualism in content classroom and
responsibility for language support in content classroom. Positive beliefs toward multilingualism in subject-
specific teaching (r¼ 0.21) and positive beliefs concerning responsibility for language support (r¼ 0.25)

Table 4. Bivariate correlations between LRT competence and LRT-relevant learning opportunities.
Item Topic Correlation (r) with LRT-competence test results

TH01 (Sub-) areas of linguistics (e.g. syntax, semantics, morphology) 0.11
TH02 German grammar 0.01
TH03 Differences between oral and written language 0.02
TH04 Linguistic requirements of different forms of presentation −0.01
TH05 Acquisition of academic language 0.03
TH17 Written language acquisition 0.00
TH06 Phenomena of second language acquisition 0.06
TH18 Milestones in language development 0.04
TH19 Differentiation of language acquisition contexts 0.05
TH09 Migration and multilingualism 0.05
TH10 Language diversity in the school 0.04
TH11 Dealing with heterogeneity 0.02
TH12 Language and identity −0.02
TH13 Diagnostics of language levels 0.09
TH14 Language support and language training 0.03
TH15 Support of the language learning process through scaffolding 0.12
TH16 Language systems of migrant languages (e.g. Turkish, Russian) −0.04
TH20 Feedback procedures for the correction of errors 0.03
TH21 Educational success and language competence 0.09
TH07 Language in the respective content classroom −0.02
TH08 Supporting the language learning process through pupil interaction −0.00
TH22 Communication within the family and outside the school 0.02

Note: Statistically significant values are in bold face.
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correlate highly with measured LRT competence. The results of the latent regression model (M3, column
8, Table 3) also indicate a significant prediction of LRT competence by both indicators of beliefs concern-
ing multilingualism in school and teaching. The explained variance is about R2 ¼ 17.0%, higher than for
the personality factors and lower than for individual and academic backgrounds.

Finally, in latent regression Model 4 (Table 3, column 10), all the predictors of the three blocks were
simultaneously included in the analysis. The pattern of the results is relatively consistent. The results
show no effects for personality factors, meaning that LRT competence is independent of the differences
in teachers’ big-five personality test scores. The most predictive factors are individual and academic
background and pre-service teachers’ LRT-related beliefs. The model explains 26% of the variance in LRT
competence (R2 ¼ 26, 0%).

Discussion

In this study, we analyzed performance-oriented LRT-competence measurements for pre-service and
in-service teachers to evaluate possible predictors of competence. The measures investigated were (1)
individual and academic background and LRT-learning opportunities, (2) personality factors, and (3) par-
ticipants’ beliefs about multilingualism in school and teaching. The analysis yielded the following results.

1. There is a connection between LRT competence test results and individual characteristics, such as
teaching and research experience. Both variables showed statistically significant correlations. Female
participants and those who study or teach English achieved higher test scores. The scale of LRT-rele-
vant learning opportunities did not show any significant results, whereas one single item of the
scale of learning opportunities did: Support of the language learning process through scaffolding.

2. Regarding the response format, the analysis of personality factors did not show statistically signifi-
cant results.

3. Participants with positive beliefs concerning multilingualism in school and teaching performed sig-
nificantly better in the LRT competence test than participants with less positive beliefs.

Regarding RQ1, which explores the connection between LRT competence test results and individual
and academic characteristics, some results were in line with our theory and assumptions (sex, German as
a first language, and teaching experience). However, some results were unexpected. German as a subject
of study or teaching did not affect test results, whereas English (EFL) did. We assumed that participants
who study or teach German would achieve higher scores in the LRT competence test because of their
linguistic education and knowledge of linguistic didactics. Compared with other respondents, partici-
pants who study or teach English (EFL teachers) had more LRT experience (personally or in teaching
contexts), which confirmed the fundamental role of positive beliefs concerning multilingualism in school
and teaching. Germany’s official guidelines for teaching EFL in schools, published by the Standing
Conference of the Ministers of Education and Cultural Affairs, state that communicative and intercultural
competences in other languages are fundamental for participation in a cosmopolitan and mobile society.
Furthermore, the guidelines explicitly focus on teaching EFL as a chance for all students to develop lan-
guage awareness (Nieders€achsisches Kultusministerium, 2018). Hence, future EFL teachers should be pre-
pared for teaching intercultural competence and raising language awareness and be more aware of
linguistic diversity in classrooms than other teachers.

Participants with research experience in this field also had higher test scores than those who did not.
Although researchers may not have any teaching experience, they engage with the subject matter more
intensively than any other group. They examine actual teaching (e.g. by collecting data through tests or
observation) and then propose and apply theories. This fits the theoretical assumptions concerning com-
petence as a bi-directional continuum between dispositions (LRT-relevant knowledge and beliefs), via
professional vision and decision-making to performance and via processes of reflection to transform
knowledge and beliefs (Bl€omeke et al., 2015; Kramer et al., 2020; Santagata & Yeh, 2016).

The results indicate what several other studies have suggested: in addition to personal teaching
experience, observing teaching and theory-based reflection contribute to teachers’ professionalization
(Seidel & St€urmer, 2014; Weber et al., 2020). No connection was found between the scale of LRT-relevant
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learning opportunities and LRT competence test scores. Considering the competence model described
in the theoretical framework, LRT-relevant learning opportunities should promote professional know-
ledge. However, weaknesses in situation-specific skills may cause participants to perform poorly on the
LRT competence test. Professional (LRT-relevant) knowledge and (LRT-relevant) teaching performance
develop as teachers go through the stages of education. However, achievements in the different dimen-
sions of competence do not occur equally (Bl€omeke & Kaiser, 2017). In additional analyses of LRT-rele-
vant learning opportunities based on single items on the scale, only one topic showed a significant
correlation with LRT competence: support of the language learning process through scaffolding.
Scaffolding is a concrete strategy for organizing the learning process in a lesson and combines many
facets of LRT competence, such as diagnostics, language support, and differences between conversa-
tional and academic language (Gibbons, 2002). Thus, participants who know about scaffolding may have
a better and practical understanding of what LRT involves.

The results for RQ2 show no statistically significant relationships between LRT-competence test scores
and personality factors. We hypothesized that shy participants would perform worse on the test than
extroverted or more open participants, which was not confirmed. The findings indicate that certain per-
sonality traits (e.g. openness or extraversion) are either not preferred or disadvantaged in the response
format, confirming the fairness of the test. Therefore, the measurement of LRT competence is independ-
ent of personality factors, which is an indicator of an innovative and promising test format.

The results regarding the connection between participants’ beliefs and LRT competence (RQ 3) con-
firm our theory-based expectations. We conclude that beliefs are a fundamental element in the educa-
tion of linguistically responsive teachers. Studies on beliefs confirm that beliefs are a filter for what we
learn and how we perceive our environment (Ricart Brede, 2019; Wischmeier, 2012). People form beliefs
through experience. These beliefs are converted into firm opinions over time. Therefore, beliefs lead to
the actions of teachers in their everyday lives (Reusser et al., 2011). In the research on teacher compe-
tence and professional development, beliefs are considered an element of teacher disposition on the
competence continuum, that is, beliefs are part of the bidirectional processes described earlier. Research
on beliefs also assumes a direct connection between beliefs and actions and performance (Ricart Brede,
2019). Beliefs impact teachers’ actions in the classroom, both in the competence model (perception and
decision-making) and performance; in turn, reflection on action affects beliefs (Ricart Brede, 2019).

We consider the findings to be an indication of a valid performance-oriented measurement of LRT
competence. However, they also show that the acquisition of performance-oriented LRT competence
requires specific learning opportunities.

Practical implications

Scholars agree on the need for linguistically responsive teachers, and this study offers insights into how
teacher training can incorporate LRT into the curricula. First, videos provide an opportunity for future
teachers to develop professional knowledge and vision, further improving competent performance
(Gaudin & Chali�es, 2015; Seidel & St€urmer, 2014). Observing videos on LRT-relevant situations and reflect-
ing on them aids professionalization. In particular, strengthening professional vision seems fundamental
because of its central role in competent decision-making and, therefore, performance in the classroom
(Bl€omeke et al., 2015). Second, this study provides support for implementing a learning environment
with opportunities to reflect on pre-service teachers’ beliefs. Although the connection between beliefs
and competence remains unclear (Ricart Brede, 2019), studies indicate that beliefs have an impact on
teacher performance and education (Fischer & Lahmann, 2020; Pettit, 2014). The test results yield similar
conclusions. In addition to educating (future) teachers in LRT, a greater focus on teachers’ beliefs and
how they are developed and shaped is necessary. This can be done, for instance, by evaluating beliefs
(Fischer & Lahmann, 2020) and creating sufficient space for reflecting on experiences (Ricart Brede,
2019). According to Sieland and Jordaan (2019), professionalization succeeds only when one has the
ability to self-reflect to raise awareness of blind spots. Third, referring to individual characteristics, such
as the subjects of study/teaching, we understand that teacher education must not focus only on linguis-
tic/language knowledge. Test results of (pre-service) teachers who study English as a subject of teaching
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show that raising language awareness and intercultural competencies among (future) teachers is equally
important (Gage, 2020; Hu & Gao, 2020).

Limitations

We identify three main scientific implications. First, this study assumes that LRT competence is a con-
tinuum between disposition and performance, with situation-specific skills in between. We analyzed per-
formance-oriented measurements by evaluating situation-specific skills (perception and decision-making).
However, it remains unclear how actual classroom performance is related to situation-specific skills. In
expertise research, knowledge is transformed from a conscious, declarative disposition into an uncon-
scious, more intuitive state. Therefore, it is unclear whether the actual performance of expert teachers is
congruent with what they verbally express regarding how they would perform (Hecker et al., 2020a;
Herzog, 2018).

Second, further research is required on LRT-relevant learning opportunities. We measured the scale of
possible topics/activities that participants may have encountered during teacher training. However, what
these LRT-relevant learning opportunities look like (e.g. structure, didactics, methods) remains unclear.
Third, from a theoretical and technical point of view, further research on measuring performance or per-
formance-oriented measurement is necessary, because the oral format is time-consuming and more
complicated in coding the responses from large samples.

Conclusion and implications for future research

This study suggests that an innovative response format is independent of participants’ personality fac-
tors and promises for performance-oriented testing. The results enhances our understanding of factors
that foster LRT competence among pre-service teachers. In addition to linguistic knowledge, concrete
strategies such as scaffolding and reflection on teachers’ beliefs play a key role in the professional devel-
opment of linguistically responsive teachers.

Future research should focus on the relation of actual classroom performance and situation-specific
skills. As knowledge is transformed into a more intuitive state, actual performance of expert teachers is
difficult to capture and is the subject of current research (Hecker et al., 2023).

We suggest that research aims should evaluate LRT-relevant learning opportunities for teachers (pre-/
post-service) at different teacher education programs at universities across Germany to identify LRT-
relevant learning opportunities. A pre-/post-study could evaluate the extent to which video vignettes
can be used in teacher education to improve LRT performance. Because teacher education programs in
Germany are developed and regulated by federal states’ legislation, teacher education programs in the
field of LRT are different in all federal states andeven at the universities (Berkel-Otto et al., 2021).
Research in Germany should evaluate LRT competence at different locations in relation to the LRT-rele-
vant teacher education programs. Future research should employ a different response format (written
and multiple-choice) to facilitate the assessment procedure.

Notes

1. The German Research Foundation (DFG) states that a study requires ethical approval whenever the participants
(1) must endure high emotional or physical strains, (2) cannot be fully informed about the purpose of the study,
and/or (3) are patients, who undergo functional magnetic resonance imaging or transcranial magnetic
stimulation during the course of the study (https://www.dfg.de/foerderung/faq/geistes_sozialwissenschaften/).
Our study did not affect any of these conditions and therefore did not require ethical approval. However, the
participants signed a declaration of consent that contained information about the purpose of our study,
handling and processing of data, and data protection.

2. Owing to the sensitive nature of the questions asked in this study, survey respondents were assured that raw
data would remain confidential and would not be shared.

3. Samsung Galaxy Tab A (6) 10.1 WiFi Schwarz.
4. Hama 135504 TAB-PF XPAND 10.1 black.
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