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Abstract
Eduncational Research Literacy (ERL) is the ability to access, comprebend, and consider scientific information
and to apply the resulting conclusions to problems connected with educational decisions. 1t is crucial for the
process of data-based decision making and—corresponding to the consecutive phases—defined as the
conglomeration of different facets of competence, including information literacy, statistical literacy, and evidence-
based reasoning. However, the engagement with research in educational contexts appears to have some difficulties.
This is even more remarkable as the state of knowledge about actnal feacher competency levels remains
unsatisfactory, even though test instruments for assessing research literacy have been developed in recent years.
This paper addresses the question of whether such a test developed in the specific context of German study
programs in (teacher) education can be applied to other national contexts, in this case to Austrian teacher
education. An investigation of the construct validity under consideration of the psychometric structure and
group differences on item level is necessary for ensuring the fairness of cross-national comparisons. Based on
multidimensional item response theory models, samples from Germany (n = 1360 students, 6 universities)
and Austria (n = 295 students, 2 universities) are investigated in terms of measurement invariance between
the two countries. A comparable psychometric structure and at least partial measurement invariance with no
particular advantage for either sample counld be demonstrated. This is an indication that the presented test
instrument can be validly applied to assess the research literacy of teacher training students in both countries.

Keywords
Eduncational Research Literacy, teacher education, construct validity, measurement equivalence, differential
item functioning
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Introduction

As early as 1999, Davies stated that educational professionals at all levels
should be able to (a) to pose answerable questions; (b) search for relevant
information; (c) read and critically appraise evidence; (d) evaluate; and (e) use
the resulting conclusions for educational decision making. These requirements
correspond to the stages of research engagement in the sense of a complex,
cognitive, knowledge-based problem-solving cycle. Thus, it is not surprising
that corresponding process descriptions can be found in conceptual
frameworks of data-based decision making (e.g., Grol Ophoff & Cramer,
in press; Mandinach et al., 2008; Marsh, 2012; Schildkamp & Kuiper, 2010;
Schildkamp & Poortman, 2015; Schratz et al., 2018). These models consider
teachers’ competent engagement with and the use of research in the various
forms of data and evidence available to teachers (cf., Wiesner & Schreiner,
2019) as crucial for quality improvement and professionalization in educational
practice. Accordingly, there is some evidence that if educators engage with
evidence to make or change decisions, embark on new courses of action, or
develop new practices, this can have a positive impact on both teaching and
learning (Bach et al., 2014; Cain, 2015; Richter et al., 2014; van Geel et al.,
2016). However, there is evidence that teachers still struggle to transform
data from performance tests, and also from classroom records, classroom
assessments, program descriptions, and school statistics, etc. into useful
knowledge (Grol3 Ophoff & Cramer, in press; Hamilton & Reeves, 2021;
Schildkamp & Lai, 2013). Instead, teachers appear to rely on intuition, which
is prone to bias and mistakes (Dunn et al., 2019; Fullan, 2005). Even attempts
to develop the capacity of school leaders and practitioners to engage in
reflective problem solving, such as Research Learning Networks or Data
Teams (Brown et al., 2017; Mintrop & Zumpe, 2019), seem to fail in their
attempts to facilitate deep research engagement. Against this backdrop, this
paper addresses the issue of the assessment of the necessary and crucial
competencies that should enable teachers and educational practitioners in
general to engage and use research deliberately and (more) systematically.

Theoretical Background

In the field of educational assessment, the widely called-for research-related
competencies include Educational Research Literacy (ERL, Grof3 Ophoff,
Schladitz, et al., 2017; cf., Shank & Brown, 2007). This is conceptually related
to assessment literacy (referring to the selection and use of student assessments,
cf., DeLuca et al., 20106), data literacy (referring to drawing instructional
conclusions from statistical information, cf., Mandinach, 2012; van Geel
et al., 2017a), and statistical literacy (SL, referring to organizing/working
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with different data representations and understanding statistical concepts,
cf., Ben-Zvi & Garfield, 2004; Watson & Callingham, 2003). In order to
capture the research cycle as a whole, the concept of ERL also incorporates
concepts from adjacent research fields, including information literacy (1L,
referring to formulating research questions and information searches, e.g.,
Blixrud, 2003) and evidence-based reasoning (ER, referring to interpreting
and critically evaluating evidence, e.g., Kuhn et al., 2008; Halonen, 2008).

However, despite the global movement toward accountability, evaluation,
and assessment in education (DeLuca & Johnson, 2017) and the (theoretically
assumed) importance of educational practitioners’ proficiency in the
engagement with research (see above), the state of knowledge about actual
competency levels is unsatisfactory, and not only in Germany and Austria.
However, there is some evidence that German in-service teachers are less
proficientin ERL than pre-service teachers, even though the required abilities
can be imparted or fostered during initial training or through professional
development (e.g., Kittel et al., 2017). Accordingly, university (teacher)
education is viewed as central because it allows connecting research and
teaching (Healey, 2005). Because of the reorganization and change processes
associated with the Bologna Reform (e.g., German Federal Ministry of
Education and Research, 2015), a theoretical and empirical foundation
for developing and implementing sustainable and psychometrically sound
measures for quality assurance and development is regarded as crucial
(Blomeke & Zlatkin-Troitschanskaja, 2013). In particular, psychometrically
sound test instruments are expected to support the criterion-referenced
interpretation with regard to the aspired competencies—which in turn can
stimulate curriculum development and facilitate feedback about learning
goals and gains (Wilson & Scalise, 2000) in initial education and as part of
continuing teacher education.

Research literacy is usually assessed based on self-reports (e.g., Braun et
al., 2008; Ntuli & Kyei-Blankson, 2016), but in general, correlations between
subjective and objective competency measures are rather low (Lowman &
Williams, 1987). Empirical approaches via assigned test instruments can be
found, but have been scarce and psychometrically weak (e.g., Reeves & Honig,
2015). Recently developed test instruments focus either on particular steps
of the research cycle (e.g., ER: Miinchow et al., 2019; SL: Zeuch et al., 2017),
or were developed in the context of specific interventions (e.g., Ebbeler
et al., 2017; van Geel et al., 2016). Regarding the investigation of the
psychometric structure, motre often than not, one-dimensional models are
applied without further comparison to other theoretically plausible
multidimensional models (e.g., Watson & Callingham, 2003; van Geel et al.,
2016). As one approach to investigating construct validity (Cronbach &
Meehl, 1955), Grol3 Ophoff, Schladitz, et al. (2017) compared theoretically
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plausible one- and multi-dimensional models of a test instrument for the
(more comprehensive) assessment of ERL based on a sample of 1360 students
at six German universities. Even though it could be demonstrated that ERL
consists of one generic factor of ERL and three secondary factors representing
specific aspects in relation to the requirements of the research cycle (IL, SL,
ER), the authors recommended applying a one-dimensional model because—
due to the dominance of the general factor—essential unidimensionality can
be assumed (Stout, 1987). Additionally, there is some evidence that even
though social sciences share a certain methodological repertoire (Dietrich et
al., 2015), the different research traditions represented in study programs
involved in teacher education (e.g., sociology, educational science, psychology)
appear to have a differential impact on performance in comprehensive
assessments of research competency (Gess et al., 2017). In line with conceptual
frameworks of data-based decision making (see above), the acquisition of
competencies is shaped by the research-related opportunities-to-learn during
initial and continuing teacher education (based on the institution- and
discipline-specific curriculum) and also by its national and cultural contexts
(Larcher & Oelkers, 2004). This perspective has been adopted in the current
contribution.

For example, the educational systems in Germany and Austria (and
Switzerland, for that matter) share cultural and linguistic commonalities
(Gonon, 2011). In recent history, both countries were faced with an empirical
shift in their education systems after disappointing results in international
large-scale assessments became public in the early 2000s (Altrichter et al.,
2005; Bos et al., 2010). In the aftermath, as early as 2004, research literacy
was explicitly identified as a requirement in the so-called Standards for
Teacher Education by the German Standing Conference of the Ministers
of Education and Cultural Affairs. Accordingly, teachers in training should
be able to consider and evaluate evidence from educational research and
practicing teachers should be able to use evidence-based insights for
instructional and school development. In Austria, reforms came to fruition
later, especially as stakeholders in education policy did not present a united
front (Olano, 2010). As late as 2010, the Austrian Federal Ministry of Science
and Research and the Federal Ministry for Education, Arts and Culture (2010)
published an expert view on the future of pedagogical professions in which
the recommendation was expressed that science and research need to be
established as constitutive elements of teacher education. Further reforms in
teacher education followed in later years, like the legal adoption of a reform
in 2013 (Hofmann et al., 2020) asserting that all teachers in training must
obtain an academic degree (bachelor’s or master’s degree), and renouncing
the previously parallel organization of teacher education in universities of
education (UE, German: Pidagogische Hochschulen; with a focus on primary
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and lower secondary education) and universities (with a focus on higher
secondary education) in favor of founding development networks or clusters
in which universities and UE collaborate.

Research Questions

Against this backdrop, this paper addresses the question of whether a test

instrument developed in the specific context of German study programs in

(teacher) education can be applied to other national contexts, in this case to

Austrian teacher education. This approach to investigating construct validity

under consideration of the psychometric structure and group differences on

item level (Cronbach & Meehl, 1955) is a necessary step in ensuring the fairness

of cross-national comparisons (Davidov et al., 2014; Forster et al., 2015).
For this purpose, results about the dimensionality of ERL in the large-

scale German study (e.g., Grofl Ophoff, Wolf, et al., 2017) are compared to

a study at two Austrian UE (Haberfellner, 2016). In both studies, the same

ERL testinstrument was used. According to Prenzel et al. (2007), probabilistic

test theory, which is the basis for the reported analyses in this paper, makes

it possible to validate theoretically plausible assumptions about the dimensional
structure of a construct (e.g., by comparing competing models). Accordingly,

for the data from the German sample (Study 1), a bifactor model (Model 3,

see 4.3) with one dominant general factor and the three secondary factors

(IL, SL, ER) turned out to be the best fit (Grof3 Ophoft, Wolf, et al., 2017).

This model served as acceptable compromise between the one-dimensional

model (Model 1) and the three-dimensional model (Model 2 with the

subdimensions IL, SL, ER) that were applied in preliminary analyses (e.g,,

Haberfellner, 2016; Schladitz et al., 2015). These findings serve as a reference

for the analysis of the Austrian sample in this paper. As the invariance of the

measurement instrument is crucial for the valid comparison of samples from
different countries (e.g., Davidov et al., 2014), the following question will be
pursued:

1. Can the psychometric structure of the ERL test instrument for the sample
of German students in Study 1 also be applied to the sample of Austrian
students in Study 2 (Model 3), and can configural invariance therefore
be assumed? If not, which of the two other theoretically plausible models
(Model 1, Model 2) fits better?

2. Are different probabilities for a correct response in single items identifiable
(so-called differential item functioning; DIF)? If so, is one of the samples
consistently disadvantaged (uniform DIF) or does this vary across the
item sample (non-uniform DIF)?
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Methods

Analyses were conducted utilizing data sets from two studies: the first from
the large-scale main study in Germany (Study 1: winter semester 2012/2013
and summer semester 2013), and the second from a study at two Austrian
UE (German: Pidagogische Hochschulen = UE) in the summer semester of
2015 (Study 2). In both studies, participants were recruited upon request in
lectures (convenience samples). Participation was voluntary and anonymous.

Data collection and samples

In Study 1 (see Table 1), 1360 students in the field of educational science at
six German higher education institutions from five federal states were
investigated between 2012 and 2013. Because of the German federal
constitution, the federal states are predominantly responsible for education,
science, and culture, but cross-nationally coordinate and collaborate in
education and training (to some extent) through the Standing Conference
established in 1948 (Standing Conference, 2019, 2020). The sample includes
one UE in Baden-Wirttemberg, and one university (reformed former UE)
in Rhineland-Palatinate that both are rather small universities with a strong
focus on educational science and related disciplines as well as on subject-
related didactics. In other federal states, teacher education institutions were
integrated into the educational science departments of state universities by
the 1970s (Meissner et al., 2012). This is the case for the other four large
universities in this sample that offer a wide range of study programs and are
characterized by a strong research orientation. In teacher training, these
comprehensive universities typically tend to focus on subject-related studies.
In this study, teacher training students (for all school forms) represented the
largest group, followed by educational studies students (23%), and other study
programs (e.g., early education, health education, educational psychology).

Table 1
Descriptive statistics of the samples from Study 1 (five German states, winter semester 2012/2013
and summer semester 2013) and Study 2 (two development networks: summer semester 2015)

Germany (Study 1): Austria (Study 2):
winter semester 2012/2013 and summer semester 2015
summer semester 2013
N 1360 students 295
Age, M (D) 22.9 years (3.95) 22.9 years (4.32)
Gender (% female) 75.9% 77.6%
Teacher Training students 62% 100%

Note. Abbreviations: N = number of study participants.
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Study 2 investigated 295 teacher training students (primary and lower
secondary education) from two Austrian UE from the cluster “West” (Tirol,
Vorarlberg) and “Mitte” (Salzburg, Upper Austria). At the time of the study,
teacher education for primary and lower secondary schools was located at
UE that were established as late as 2007 from post-secondary schools
(German: Piddagogische Akademien). To this day, Austrian UE are not
authorized to award doctoral and postdoctoral degrees, and the link between
research and teaching is by no means a given for teaching staff (Haberfellner,
2016; Hofmann et al., 2020).

Test instrument and booklet design

The main focus of the research program in Study 1 was on the development
of a test instrument for the assessment of ERL (see Table 2) covering the
steps of the research process, such as search strategies for problem-specific
research information, the comprehension of different types of academic
documents, the formulation of adequate research questions (IL), the analysis
and interpretation of descriptive statistics (SL), and the critical evaluation
of research-based assumptions (ER; cf., Grof3 Ophoft, Wolf, et al., 2017).
The resulting item pool was reviewed by content experts, pre-tested
comprehensively, and subsequently deployed with the goal of test standardization
between 2012 and 2013 (see Table 1). During implementation, 40 minutes
were allotted by the test administrators to complete the ERL test. In the
remaining 20 minutes, participants were asked to provide personal and
professional background information, and further characteristics were
surveyed. During data analysis in Study 1, poor fitting items (0.80 = Infit/
Outfit 2 1.20, cf., Adams & Wu, 2002) and items with low discrimination
(r < 0.20) were excluded. The foundation of the results reported here is the
reduced item pool of 193 items (119 stems, see Table 2).

Table 2
Distribution of test items 1o the competence facets information literacy, statistical literacy, and

evidence-based reasoning in the standardization study (Germany) and the study in summer semester
2015 (Austria)

Germany (DE: Study 1):
winter semester 2012/2013 and
summet semester 2013

Austria (AT: Study 2):
summer semester 2015

Competence facets

IL 30 (15.5%) 8 (20.0%)
SL 71 (36.8%) 14 (35.0%)
ER 92 (47.4%) 18 (45.0%)

Note. Abbreviations: IL = information literacy; SL = statistical literacy; ER = evidence-based
reasoning; n, = number of test items.
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In contrast to Study 1, the focus of Study 2 was on investigating the effect
of the subjective value of research on pre-service teachers’ research-oriented
stance and on their level of ERL (Haberfellner, 2016). The 40 test items
(referring to 17 stems, see Table 2) were selected from the item pool from
Study 1 and then arranged in a single test booklet set up for a processing time
of 40 minutes. Again, personal and professional background information
were collected, and research-related attitudes were assessed. The test booklet
for Study 2 had to be compiled before the data analysis in Study 1 was
concluded. Therefore, no standardized parameter estimates were available
for six of the selected items because they were excluded from analysis in Study
1 (see above). In Study 2, all items showed good item fit and were retained in
the separate investigation of the dimensional structure of ERL reported here.
These items could not be used to investigate differential item functioning
(DIF, see 4.3), testing for (partial) measurement equivalence. The same applies
to eight other items that were slightly modified for Study 2. Therefore, the
in-depth analysis of the item-by-country interaction was based on 26 items.

Statistical analysis

Psychometric models popular in the field of competency assessment are based
on item response theory (IRT), which rests upon stringent statistical
assumptions (i.e., monotonicity, local independence, and unidimensionality).
Multidimensional IRT models (Hartig & Hoéhler, 2009) assume that several
latent dimensions are represented by item clusters. But it has been questioned
whether the assumption of strict unidimensionality is applicable to, for
example, educational and psychological assessment where, in addition to one
dominant latent trait, other minor latent factors likely influence participant
responses (e.g., Gustafson, 2001). Bifactor models are a solution to this, as
they allow each item response to be explained by both a dominant factor
in the sense of a common latent trait (e.g., ERL), and additional, orthogonal
(therefore uncorrelated) factors caused by “parcels” of items drawing from
similar aspects of the underlying traits (Reise et al., 2010).

As mentioned above, valid comparisons between groups—like the samples
from Study 1 and Study 2—require cross-national invariance of the measurement
instrument (Tay et al., 2015). The identification of a comparable dimensional
structure for the ERL instrument (“configural invariance”) was the first step
in warranting comparability. Therefore, in each of the two samples (Study 1,
Study 2), three competing models (see 3) were compared with the R package
Test Analysis Modules (TAM, Kiefer et al., 20106). The best fitting model was
identified separately for each sample based on the lowest values in the information
criteria AIC, BIC, and CAIC (Schermelleh-Engel et al., 2003). The precision
of person estimates was reported by the EAP/PV (expected a postetiori/
plausible value) reliability coefficient, which represents the explained variance
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in the estimated model divided by total person variance (Bond & Fox, 2007).
This coefficient is comparable with Cronbach’s «, for which values of at least
0.55 are deemed satisfactory for group comparisons (Rost, 2013). For
multidimensional constructs like the bifactor model, Green and Yang (2009)
recommended reporting Omega (w) as a model-based reliability estimate that
combines higher-order and lower-order factors, and Omega-hierarchical (wh)
as model-based reliability estimate of one target construct with others removed.

To gain further insights into measurement equivalence (or the lack thereof)
of single items, DIF was investigated. To this end, group specific item
parameters were compared based on the deviation of the group mean from
the overall mean in relation to the standard error (Critical Ratio, cf., Holland
& Wainer, 1993). Accordingly, values for a certain item below z = —1.96 or
above z = 1.96 indicate meaningful DIF (Wu et al., 2007). In this case,
respondents with the same proficiency level, but from different countries,
showed different probabilities for a correct response in an item (Wirtz &
Bocker, 2017). However, emerging DIF should be interpreted with caution
here because smaller samples lead to higher standard errors, thus more
frequently to significant results. This is particularly the case in Study 1, where
single items were usually assigned to approximately 200 students due to the
applied incomplete block design (Grof3 Ophoff, Wolf, et al., 2017).

Results

At first glance, the samples from Study 1 and Study 2 appear to demonstrate
a different dimensionality of ERL (see Table 3). In Study 1, the bifactor model
solution in Model 3 shows better fit than the one- or the three-dimensional
models because the corresponding values of AIC, BIC, and CAIC were lowest.
The information criteria values of the one-dimensional and the bifactor model
were closer to each other than to the three-dimensional model. This is the
same in Study 2, even though only the AIC indicates the four-dimensional
model as better-fitting, whereas the BIC- and CAIC-values favored the more
parsimonious one-dimensional model of ERL. Overall, the model results
from both samples indicate that the three secondary factors of 1L, SL, and
ER can be distinguished from a general factor of ERL. Although more
pronounced in the Study 1 sample, the general factor in Model 3 was dominant
in both samples (DE: wh = 0.85; AT: wh = 0.65). Accordingly, it is reasonable
to apply a one-dimensional model without further differentiation of the three
competence facets (Grof3 Ophoff, Wolf, et al., 2017b). For the one-dimensional
model, the reliability of the test instrument was found to be satisfactory for
both the German (EAP-reliability = 0.61, cf., Béttcher-Oschmann et al,,
2019) and the Austrian sample (EAP-reliability = 0.59).



36 JANA GROB OPHOFF, CHRISTINA EGGER

Table 3

Goodness-of-fit statistics for competing models in Study 1 and Study 2

Sample | n | Model | Factors Final AIC | BIC | CAIC

i Deviance n

1 |1(G) 43,0490 | 194 | 43437 | 44,449 | 44,643

g’é@ 103 2 [3aL, st ER) 43,052.4 | 199 | 43450 | 44,488 | 44,687
3 |4(G,IL,SL,ER)| 43,0201 | 197 | 43,414 | 44,442 | 44,639
111G 107607 | 41 | 10,843 | 10,994 | 11,035

fgﬂ‘!y “140 | 2 [3aLsLER 10,7427 | 46 | 10,835 | 11,004 | 11,050
3 |4(G,IL,SL,ER)| 10,7445 | 44 | 10,832 | 10,995 | 11,039

Jote. Study 1 (Germany): winter semester 2012/2013 & summer semester 2013. Study 2 (Austria):
summer semester 2015. Sample size: N (Study 1) = 1360; N (Study 2) = 295. abbreviations:
n,= number of test items included; n, = number of estimated parameters; G = general factor Educational
Research Literacy; 11. = information literacy; SL = statistical literacy; ER = evidence-based
reasoning; The parameters of the respective best fitting solution are indicated in bold.

On closer inspection of the 26 test items included in the DIF analysis (see 4.3),
12 items showed no meaningful DIF between the two samples. In Table 4,
the results for the remaining 14 items are reported. Critical Ratio values (last
column) below z = —1.96 indicate that the teacher training students in Study
1 showed a higher probability for a correct response than those in Study 2
(upper half of Table 4), which is the case for six items; conversely, values
above z = 1.96 indicate an advantage for participants in Study 2 (eight items,
see lower half of Table 4). In the third and fourth column from left, task
content and the required competencies are briefly stated. It should be stressed
that for item 6.1, the slight advantage for the Austrian sample might be
explained by the compilation of the test booklet. In Study 2, this item was
preceded by item 5, referring to the same graph; in Study 1, these two items
were located in different test booklets. The obvious assumption is that the
close reading required for the solution of item 5 lead to a slight advantage
in this item. But overall, a mixed picture emerges.
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Table 4
Ouverview of items with Differential Item Functioning in Study 1 and Study 2
In frem . . M SE | Critical
favor | position | Task content Required competencies (Study 1)| (Study 1)| Ratio
of ... | (Study 2) y Y
Identification
10 Study abstract of adequate follow-up —0.643 | 0.082 | —7.84
research question
11| Literature scarch | dentification ofsuitable | 501 076 | 304
search terms
— | 164 | Comparison Evaluation of study ~0.312 | 0079 | -3.95
= designs
g of two study Identificati fstudy
& | 165 |abstracts cntieation OF SAY 1 331 | 0.079 | —4.19
with control group
213 Recognitionof 5151 0,007 | ~5.29
Bar chart (degree | inadmissible conclusion
aspiration of male | Calculation of
21.2 vs. female students) | percentages for —0.273 | 0.081 —3.37
appraising a statement
4.1 Description of A £ suitabili 0.592 0.081 7.31
4.2 different research ssessmento §u1tg MY 0,408 0.084 4.86
for research objective
43 procedures 0.201 0.084 2.39
61 |Integraedbar o b interpretation 0163 | 0075 | 217
o chart
= :
g 8 | Venndiagram | Ihcrpretation 0352 | 0.099 | 3.56
@n of intersections
16.2 Appraisal of conclusions | 0.191 0.078 2.45
1.6 | e 104 above 0.228 | 0082 | 278
19 | bibliographical 1) ifcation of source | 0.423 | 0.078 | 5.42
reference

Note. Study 1 (Germany): winter semester 2012/2013 & summer semester 2013. Study 2 (Austria):
summer semester 2015. Abbreviations: 1. = information literacy; SI. = statistical literacy;

ER = evidence-based reasoning. Allitems reported show significant DIF (Critical Ratio below
z = —1.96 or above z = 1.90).

Conclusions

Even though these reported results appear somewhat inconclusive with a
view to the dimensionality of ERL, they perpetuate the previously described
structural ambiguity of the test instrument (Gro3 Ophoff, Wolf, et al., 2017).
Because of the dominance of the general factor in Model 3 in both samples
(DE: 0, =0.85; AT: w, = 0.65), the recommendation to use a one-dimensional
model of ERL (Model 1) for the assessment and feedback of proficiency on
the individual level (research question 1, see 3) could be substantiated.
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Overall, the results indicate that the presented ERL test can be validly
applied to assess the research literacy of teacher training students in both
countries, even though it is worthwhile to take Differential Item Functioning
into account. The DIF analysis of the two samples further revealed that at
least partial equivalence can be assumed (research question 2), even though
the issue of whether the identified violations are problematic for meaningful
comparisons is still controversial (Davidov et al., 2014). Nevertheless,
the identification of non-uniform DIF indicates that neither of the two samples
was consistently disadvantaged. Given that both studies are based on
convenience samples (which is a common challenge for research in higher
education, cf., Zlatkin-Troitschanskaia et al., 20106), items with DIF might—
interpreted with due caution—hint at some advantage in research-methodological
issues for the sample in Study 1, and in appraising research-based conclusions
for Study 2. But it should be remembered that even though more items showed
an unexpected higher probability for a correct response for the students in
Study 2, they showed an overall lower proficiency in ERL (by ., = —.22;
95%-CI: —.30, —.14) than teacher training students in Study 1 (NLA = 841).
However, particularly in Study 1, the ratio of persons per item was comparatively
small due to the incomplete block design. To gain a better understanding of
the reasons for the identified DIF (benign vs. adverse DIF, cf., Gierl, 2005),
larger, specifically selected item samples need to be investigated based on
larger samples, and curricular content experts should be involved.

It should be noted, too, that it was not necessary to translate the test items
in the two studies here. The transfer to other cultural contexts and the
necessary translation to ensure linguistic and cultural equivalence will
probably present greater challenges (e.g., Grisay et al., 2007). For example,
there are currently translations for a selection of ERL test items either available
(English, Arabic) or in the making (Italian, Spanish). But due to the use of
the translated ERL tests for course or curricular evaluations in specific higher
education institutions and the resulting small samples, the translated versions
have not yet been analyzed with regard to measurement equivalence.

In-depth analysis on a meso-level revealed differences between the
institutions included in the two studies here. For example, the more proficient
teacher training students in Study 1 were located at large German universities
with a traditionally strong research orientation, whereas students with the
lowest proficiency came from a university that did not explicitly identify ERL
as a study objective in the curriculum at that time (Grof Ophoff, Schladitz,
etal., 2017). In Study 2, both institutions offered only introductory research-
based courses (scientific working methods, applied research, and evaluation),
which is probably why no significant differences in ERL between the two
emerged. Presumably, these differences are related to the embedding and
amount of research in teacher education study programs. While knowledge
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about the extent of research-orientation in Austrian education is still rather
limited (Jesacher-Roessler & Kemethofer, in press), more is known about
the current research-related practices in German teacher education
(GroB3 Ophoff & Cramer, in press): Evidently mainly research-led (focused
on engagement with research data) or—to a lesser extent—research-oriented
courses (focused on imparting research methods, e.g., Ruel3 et al., 2016; Stelter
& Miethe, 2019) are available. Inquiry-based courses in which students are
scaffolded to absolve certain phases or full research projects have been
established in recent years, particularly as part of long-term school internships
(e.g., Ulrich & Groschner, 2020). But findings about the intended (research-
related) effects have thus far been rather sobering (e.g., van Ophuysen et al.,
2017). Based on the reconstructive analysis of inquiry-based course concepts
in teacher education, Katenbrink and Goldmann (2020) pointed out that
rather superficial “one fits all”’-concepts appear to dominate in German initial
teacher education, in which practical procedures are trained and inquiry is
loosely imparted as the evaluation of educational practices.

Further limitations of the study presented here are that the ERL test
strongly (but not exclusively) focuses on quantitative-methodological topics.
Furthermore, the presented ERL test operationalizes only a subsidiary,
that is cognitive, aspect of research competence. In recent years, there has
been an increased awareness that affective-motivational factors also play an
important role for the depth of engagement with research information
(Wessels et al., 2018), which highlights the importance of further research
on meso- (courses in teacher training) and micro-level (competency
development of pre- and in-service teachers). This might shed light on the
much-needed advanced understanding of how to support or facilitate
competent research engagement in teacher education (cf., Brown et al., 2021).
According to Katenbrink and Goldmann (2020), inquiry-based learning
in particular, with a focus on the assumption of the fundamental and
unresolvable difference between theory and practice (concepts of difference),
has the potential to empower teachers to reflect on their own educational
practice with professional distance (Cramer et al., 2019; Helsper, 2016) and
to use research information as an opportunity for deep learning or even
conceptual change (Gregoire, 2003), and also to convince them about the
usefulness of research for quality development in education (Prenger &
Schildkamp, 2018).
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