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Abstract

This article focuses on listening comprehension in large-scale assessments in Austria and Germany. L1
listening comprehension tests for elementary school students are part of the national educational assess-
ment in both countries. The aim of this paper is to give an overview of the similarities and differences of
these listening comprehension tests in Austria and Germany. Thus, we describe the educational policies
and the underlying construct for the assessments. We will show that although both assessments are based
on the same theoretical frameworks, test developers and policy makers made some different decisions
for example about test procedures, statistical models and performance level descriptions (PLDs). Moreo-
ver, we illustrate that the choice of an appropriate statistical model is driven by empirical as well as di-
dactical needs, which are difficult to reconcile with each other. These insights are illustrated by exemplary
tasks and empirical examples. We use data from large-scale assessments (LSAs) from both countries, the
BIST-U pilot study conducted by the BIFIE in Austria (N = 2,798) and the VERA-study conducted by the IQB
in Germany (N = 3,107). We then draw conclusions primarily focusing on improving future tests and pos-
sible joint studies.
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1. INTRODUCTION

L1 listening comprehension tests for 3™ and 4 grade primary school students are
part of the national educational assessment in Germany (“Bildungstrend” and “Ver-
gleichsarbeiten”) and in Austria (“Bildungsstandardiberpriifung”). The aim of this
paper is to give an overview of the similarities and differences of these German as a
native language tests in Austria and Germany. For this purpose, we will outline the
different steps that are taken to develop an assessment framework of listening com-
prehension.

For a valid comparative assessment of Austrian and German students, a common
assessment framework is necessary—i.e. both tests must be equivalent in terms of
theoretical foundation, operationalization, measurement model, and the “rules of
interpretation”. Hence, the tests should refer to equivalent criteria, which can be
used for passed/failed decisions. International assessment frameworks— such as
PISA (OECD, 2003) or TIMSS (Bonsen, Lintorf, Bos, & Frey, 2008; Mullis, Martin,
Ruddock, O'Sullivan, & Preuschoff, 2009)—already attempt to compare reading com-
prehension or mathematical achievement between countries.

The research report presents information on two recurring studies which are con-
ducted in each country separately, the “Bildungsstandardiiberpriifung” (BIST-U) in
Austria and the “Vergleichsarbeiten” (VERA) in Germany. Both tests pursue monitor-
ing purposes and provide criteria-based feedback to schools, classes, teachers and
students. The assessments are repeated regularly in order to record potential
changes over the years. The paper concludes with an overview over the issues that
will have to be addressed when attempting a comprehensive study for both coun-
tries.

2. EDUCATIONAL POLICIES

Because of the worse-than-expected results of the first PISA examination in 2000,
educational standards were developed in Germany as well as in Austria. Educational
standards describe and define quality criteria of education systems with reference to
specific subjects (i.e. mathematics, biology, native language, and foreign languages)
and specific domains (i.e. subject knowledge, reading comprehension, and listening
comprehension). Educational standards thus pursue to contribute to quality assur-
ance and development in the education system (Shephard, Hannaway, & Baker,
2009). There are several forms of standards that are associated with educational
norms: The most common ones, outcome standards are described either as “con-
tent” or as “performance standards”. “Content standards” pertain to the respective
areas of a particular subject, e.g. the knowledge of authors in the field of literature.
“Performance standards” refer to abilities and competencies as goals of academic
teaching-learning processes.
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In the following, the focus lies on “performance standards” for the subject Ger-
man and the domain listening comprehension. The primary objectives for the intro-
duction of educational standards are to raise the awareness of teachers for the need
of competency-oriented teaching (Koller, 2010, p. 530) and to support a sustainable
development of the school system (Klieme et al., 2003).

Klieme et al. (2003) recommend that results-based standards (or performance
standards) should be used as a basis to (1) set targets as a reference and (2) to pro-
vide sufficient autonomy for pedagogical practice. Standards, therefore, define which
achievements students should accomplish “on average” in the respective subjects
(KMK, 2004, p. 14). Standardized tests can help monitor students’ achievement of
educational standards empirically via regularly and repeatedly executed standardized
assessments.

Such an undertaking requires: a) a theoretical framework of listening comprehen-
sion as a basis for test development, b) appropriate test procedures and instruments
for educational measurement, c) statistical models to analyze the data in a way ap-
propriate to the theoretical framework—thus, the statistical model should be suita-
ble to represent and analyze the data in a way appropriate to the theoretical model,
the data and research questions, and d) criterial standards to decide whether a spe-
cific score may be interpreted as “failing to fulfill the standard”, “fulfilling the stand-
ard”, or “exceeding the standard”, for example.

It is important to mention that these four requirements are not independent of
each other. Which statistical model is eligible depends on the test procedures and
instruments. In turn, the criterial standards depend on the statistical model, because
criterial standards are based on some specific properties of the underlying model.
These interdependencies cause some constraints regarding the choice of an appro-
priate statistical model. These issues will be elaborated in the following sections,
where these four requirements are reviewed and compared between Austria and
Germany.

3. THEORETICAL FRAMEWORK OF LISTENING COMPREHENSION

The listening comprehension tests in Germany and Austria draw upon the same con-
ceptual model that defines listening as a multi-level process of information pro-
cessing based on the listener’s intention. The model draws the distinction between
hearing and listening (Imhof, 2010; 2016, p. 1).
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Figure 1. Listening as a four-step process of information processing (Imhof, 2016)
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Listeners select acoustic signals from the continuous flow of sounds in order to or-
ganize information based on language and world knowledge. They integrate what
they hear into their own representation of what they have heard. Working memory
and long-term memory play a key role here: listeners check their comprehension
based on their prior knowledge and new information concerning plausibility. If nec-
essary, the listener extends or revises the information. In this respect, the listener
performs an interpretive task (Imhof, 2016). To describe such achievements, various
forms of mental representation are assumed to contribute to the construction of
complex meaning. On the one hand, there is a hierarchy-low level of the cognitive
system, which deals with the more or less analogous remembering of one or more
formulations. On the other hand, there is a hierarchy-high level, in which represen-
tations are located, which refer to larger parts of the text or the entire text and its
structures, e.g. in the form of a mental model (see figure 2 in Imhof, 2003, p. 65 ff.).
In addition, judgments and evaluation of what is heard always play a role (not only
in school contexts), because they are about literary objects, with or about which stu-
dents can learn something about the respective culture or society.
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Figure 2. Theoretical model of listening comprehension
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In everyday life, listening comprehension is often integrated in complex communica-
tive tasks including language production and processing of visual information. For
example, when discussing, explaining or informing others, it is necessary to gather
information about the listener in order to use it for their own goals and purposes.
Thus, listening comprehension is often viewed as an aspect of conversation or oral
communication skills. Obviously, these skills are acquired well ahead of school (and
beyond the education system). Studies on language acquisition show evidence that
auditory information processing is by far the earliest developed sense (Imhof, 2003).
In dealing with other communication partners, listening evolves along with other so-
cial skills, such as empathy and teamwork or the ability to take on perspectives
(Hagen, 2006, p. 18). In school, this complex bundle of competencies should be
adapted to fit social requirements.

The theoretical concept described above forms the basis for the development of
listening comprehension tests in Germany and Austria. Thus, test developers from
both countries draw upon the same theoretical background.

4. TEST PROCEDURES AND INSTRUMENTS FOR EDUCATIONAL MEASUREMENT

In contrast to attitude tests, which appeal the examinees to answer honestly to some
given statements (e.g. “l often feel uncomfortable in the presence of larger group of
persons”), achievement tests require the examinees to try the best in finding the
correct answer for some given tasks. Whereas attitude tests do not comprise “cor-
rect” or “wrong” answers, the tasks of achievement tests may be solved correctly or
not. By convention, achievement tests are often binary coded; “1” indicates that the
examinee’s solution is correct, and “0” indicates an incorrect solution.
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Test developers are now faced with the challenge of finding some short listening
texts (stimuli texts) and designing questions which can only be answered correctly if
the examinee successfully accomplishes one or several elements of the four-step
model of listening comprehension (see figure 2). Hence, the questions should not be
answerable by general knowledge. The kinds of tasks used for measuring listening
comprehension play a crucial role. Regarding the comprehensibility of the audio
texts, important factors are, for example, the degree of concreteness or abstraction
of the requested information. Furthermore, the type of assignment of the infor-
mation (localization to integration) to the item and the type and amount of distrac-
tors both in the text and in the items play an important role (Bremerich-Vos &
Bohme, 2009; Buck, 2001, pp. 154-155).

The items used in the listening tests must address rather easy as well as complex
listening skills. Rather easy items ask to recognize some surface characteristics of the
listening text (i.e., names or professions of main characters), whereas more difficult
items allow for measurement of integrative understanding of the entire texts (Krelle
& Prengel, 2014). As shown in figure 2, there are two levels of comprehension (hier-
archy-low and high). These processes of comprehension are the basis for developing
items for both levels. The hierarchy-low levels of the listening comprehension are
represented in items that focus on retrieving explicitly stated information. Addition-
ally, items solved by drawing directly from the text or by relating or connecting adja-
cent information are also considered to be on the lower level.

Depending on how elaborate inferences are, they are considered low or high level
of comprehension (Cain & Oakhill, 1999; Zwaan & Radvansky, 1998). There are dif-
ferent items focusing on inferences on a local and a global level in the exemplary
tasks. The tasks also include items about the structure of the text, the language and
formulations and features of an audio text are considered to be high level. They usu-
ally refer to the whole text. The high level of the comprehension also includes recog-
nizing the gist of the text, correlations in the text and inferring meaning about the
whole text. Additionally, students have to interpret and relate what they heard about
the texts’ overall themes and ideas or to statements about the text. As we will show
in section 7 (exemplary tasks) in detail, items in the German and Austrian test refer
to the same processes of comprehension.

Additionally, the average difficulty of the test as a whole must fit to the average
skill level of the examinees. One of the first empirical experiences in the development
of listening tests for primary school students in 2007 showed that the items were
empirically easier than expected (Behrens, Bbhme, & Krelle, 2009). If the test is too
easy, however, is it not possible to clearly differentiate between average and above-
average students, because both subgroups tend to solve most items correctly. Con-
sequently, subsequent listening texts with more complex content were selected as
well as longer listening texts with a duration of up to 10 minutes.

One main difference between German and Austrian tests concerns the number
of items per listening text. In the past, Austrian tests used rather short listening texts
with a duration of up to 2 minutes and 1-3 items each. On the one hand, this leads
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to a broad variability of listening texts within the single test booklets and reduces the
local dependency of items, which belong to a common stimulus (Monseur, Baye,
Lafontaine, & Quittre, 2011; Wainer & Thissen, 1996; Yen, 1984, 1993). On the other
hand, short texts do not allow for as much character and plot development as longer
texts do. This character and plot development make the texts interesting and chal-
lenging for children. Thus, using very short texts made it also quite challenging to
develop difficult questions or to create items suitable for higher-performing stu-
dents. Iltems where students need to reflect on the text or to make inferences require
more complex and, therefore, longer listening tasks.

From our experience, complex, short texts (up to two minutes) can be found, but
if they are not written explicitly for children, they can be unsuitable because of the
level of abstraction, lexical density, complex subject matter, implied meaning, vocab-
ulary etc. Choosing these short texts might lead to children not understanding the
text at all. Additionally, the texts used in the assessment should reflect what students
listen to in class and at home (Behrens, 2010).

The more recent Austrian and German tests use longer stimulus texts (Austria: 2—
4 minutes for the text, 11 minutes for the task, 4—-8 items; Germany: 6-9 minutes, 8—
10 items) and, thus, eliminate some of the disadvantages mentioned above. How-
ever, some disadvantages of using complex listening texts may arise. In general, the
students are not allowed to work on the items until after they are finished with lis-
tening to the text. Therefore, long stimulus texts not only require listening compe-
tencies but also memory capacities (Messick, 1984, 1995). Regardless of the length
of the stimulus, all the items have to be read in the test booklet. However, one of the
reasons for choosing longer texts is to use complex items that ask for some argumen-
tation in favor or against a statement relating to the text. From our experience, these
items are not only a good way to focus on highest level of listening comprehension
according to the framework; these items are also relevant for teaching. To solve these
kinds of items, students must cope with writing skills likewise. Thus, what is practi-
cally measured with tests incorporating longer stimulus texts is not only pure listen-
ing comprehension, but rather a mixture of listening comprehension, memorization,
concentration, reading and writing skills.

Additionally, complex stimulus texts are prone to local dependency of items be-
longing to the same stimulus: Students who misunderstand relevant parts of the text
will have a higher probability to fail at several items belonging to the input text. Local
dependencies are primarily a statistical issue, as most common statistical models as-
sume local independence of the item responses.

5. STATISTICAL MODELS TO OBTAIN COMPETENCE SCORES FROM EDUCATIONAL
TESTS

From a conceptual point of view, listening comprehension can be classified as a latent
capability (or competence) of an individual. The term “latent” refers to the fact that
the listening competence as such cannot be observed directly—in contrast to each
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person’s body height or weight, for example. Hence, each examinee’s listening com-
prehension competence must be derived from observable indicators or variables.
Within the context of educational assessment, these indicators are the answers of
examinees to test items. The measurement model (or statistical model) defines the
relationship between observable variables and the unobservable (or latent) capabil-
ity. Measurement models are derived from test theories.

Which measurement model of which test theory is suitable? The choice of a
measurement model also depends on the response format—as the answers to test
items are binary coded, logistic models derived from the item response theory (IRT)
have proved to be useful and adequate in the past (Hambleton & Jones, 1993). The
simplest logistic measurement model is the Rasch model (Adams & Wu, 2007;
Fischer, 2006) which assumes an unobserved latent ability which is associated with
the probability of solving an item correctly. Broadly speaking, the higher a person’s
6, the higher the probability of solving an item. The Rasch model predicts this prob-
ability in the following way:

logit(P(X; =1))=6, -5, (1)
pi denotes the difficulty of a specific item i, and 8, denotes the ability of a specific
person n (for more details, see Embretson & Reise, 2000). The model can be used to
empirically estimate the difficulties of items. In turn, these item parameters are used
to formulate performance level descriptions (PLDs, see section 6).
Strictly speaking, the Rasch model consists of three components (De Boeck et al.,
2011, p. 3): a) the model equation, b) the link function, and c) the random compo-
nent. From equation 1, we see that the model equation does not predict a probability
but the logit of a probability. The logit function is only one of several possible link
functions (i.e., probit, loglog):
. L P(Xi :1) ()
logit (P (X, —1))—In[—1_|3(Xi :1)]
The logit is defined as the natural logarithm of the odds ratio. An odds ratio is defined
as the quotient of a probability and its inverse probability. Hence, the logit transfor-
mation is symmetrical and maps probabilities within the parameters of [0, 1] onto
the latent continuous scale (De Boeck & Wilson, 2004).
The third component of the Rasch model is the random component, specifying the
probability distribution of the dichotomous responses. The X; responses follow a bi-
nomial distribution with
X; ~ binomial (1, z,), where 7, =P (X, =1) (3)
Several properties of the Rasch model follow from equation 1 (Embretson & Reise,
2000):
1) Only two factors, fiand 6, determine the probability of solving an item i.
2) The items only vary with regard to their difficulty, not with regard to their
discrimination.
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3) As Onis defined as a unidimensional latent trait, the items are locally inde-
pendent, i.e. after controlling for 0y, there are no correlations between item
responses. Lord and Novick (1968) show that both assumptions (unidimen-
sional &n and local independence) are equivalent to each other.

4) The value of Bi marks “the point on the latent scale where the probability
of a 1-response is .5” (Tuerlinckx & De Boeck, 2004, p. 299). This property is
essential for the development of performance level descriptions (PLDs, see
section 6).

The Rasch model can be seen as a special case of Generalized Linear Mixed Models
(De Boeck & Wilson, 2004; Wilson & De Boeck, 2004). In its most common form, a
random persons—fixed items model (De Boeck, 2008, p. 538) is used in practice.
From a multilevel perspective, the Rasch model can also be described as a two-level
model with responses at level 1 and items (as well as persons) at level 2 (Hedeker &
Gibbons, 2006, chapter 9). In contrast to the common comprehension of multilevel
models, the Rasch model differs in at least one important aspect: Common multilevel
models often assume a hierarchical relationship, for example, students are nested
within classes. Within the Rasch model, items as well as persons are nested within
responses, but items and persons are (at least partially) crossed (Hecht, Weirich,
Siegle, & Frey, 2015). Hence, there is no hierarchical relation between items and per-
sons.

More complex IRT models—for example the two-parameter logistic (2PL) model
(Birnbaum, 1968)—use a modified model equation, whereas the link function and
the random component remain unchanged. The 2PL model, for example, adds a dis-
crimination parameter to the model equation. In the Rasch model, the items differ
only in their difficulty and are assumed to be equal in their discrimination. In the 2PL
model, the items are modeled to differ additionally in their discrimination. The equa-
tion of the 2PL model can be written as

Iogit(P(Xi :1)): a; (Qn _:Bi) (4)
Hence, different models imply more or less restrictive assumptions concerning the
person and/or item parameters. For example, both the Rasch model and the 2PL
model assume that 6, is univariate normally distributed with 6, ~ N(#,o-j). If stu-

dents are nested in classes, this assumption might be violated—hence, both models
can be seen as inappropriate. Mixture distribution Rasch models or multilevel IRT
models might be an alternative then.

But which model is the most appropriate one? The short answer is: none of them.
More complex models provide a better fit to the data (i.e., account for clustered
data), but lose some of the properties which are essential for PLDs. Using the “inap-
propriate” Rasch model in spite of clustered data at least may lead to biased standard
errors and a misinterpretation of group differences—for example if the competencies
of boys and girls are compared (Lumley, 2004; Wolter, 1985).

A common approach in large-scale assessments to overcome this dilemma is to
use a multi-step procedure (see, for example, the scaling procedures of the TIMSS
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study, e.g. Foy, Galia, & Li, 2008) which incorporates several models: For item param-
eter estimation (step 1), the Rasch model is applied, and for person (or person group)
estimates, multilevel models or replications methods (Rust & Rao, 1996) may be used
in a second step to gain unbiased standard errors. The implementation of this multi-
step procedure is realized by the use of so-called “plausible values” (Mislevy, 1991;
Mislevy, Beaton, Kaplan, & Sheehan, 1992; von Davier, Gonzalez, & Mislevy, 2009).
The PISA study, for example, also has adopted this method which was originally de-
veloped for the National Assessment of Educational Progress (NAEP, c.f. Allen,
Donoghue, & Schoeps, 2001; Mislevy, Johnson, & Muraki, 1992). A detailed descrip-
tion of the “plausible values” method is beyond the scope of this paper—the basic
idea is to use the measurement model as an imputation model for the inherently
unobserved @n. The imputed Gn-estimates may be analyzed using replication meth-
ods or multilevel models to account for clustered data.

In the German and Austrian listening comprehension tests, a comparable method
is implemented: The Rasch model is used for item parameter estimation, whereas
person parameters are estimated in a separate step.

6. DEFINING CRITERIAL STANDARDS VIA PERFORMANCE LEVEL DESCRIPTIONS
(PLDS)

In order to obtain concrete interpretations from test scores which allow to classify
groups of students into distinct classes (according to pass/fail decisions, for example),
performance level descriptions divide the continuous &-scale into disjunct sections
(or levels). Students whose ability score lies within the interval of a specific level are
assumed to have similar competencies. PLDs are developed from empirical data: the
difficulty estimates of several items are ranked in ascending order whereupon a
group of experts tries to find some “cut points”, indicating where the items become
more demanding in terms of meaning recognition or decoding. This process is known
as standard setting (Cizek, 2001; Cizek & Bunch, 2007).

The standard setting procedure includes theoretical models as well as empirical
data in order to describe PLDs. The functional principle of PLDs is “item based”
(Hambleton & Jones, 1993). Within the classical test theory (CTT), students’ true
scores are usually interpreted in relation to a reference population (i.e., other stu-
dents’ true scores). For PLDs, item scores are used to interpret students’ scores. Thus,
IRT focuses on items when seeking to describe abilities of students.

Germany differentiates between five distinct levels (IQB, 2013), whereas Austria
uses four levels (BIFIE, 2016). The top and bottom levels have no upper respectively
lower borders. In Germany, the range of the middle levels has equal intervals (85
points'); however, the ranges of the middle levels are unequal varying from level to

1 The scale of competence values is quite arbitrary, like the scale of 1Q values, which is defined
to have a mean of 100 points. Competence scores have a mean of 500 points and a standard
deviation of 100 points.
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level and differs from the range in Germany (e.g., Breit, Bruneforth, & Schreiner,
2016). It could be asked why the competence models differ even though they relate
on very similar concepts of listening comprehension. This is not easy to answer as
competence models are part of the specific educational policy of each country.
Therefore, the features of competence models are also influenced by political needs
and may vary between two countries.

Competencies at each level are described as “can-do” statements—hence, PLDs
only describe competencies students are able to master. The description for the low-
est level, for example, is not: “Students are not yet competent to make inferences in
complex tests”, but “Students are expected to recognize individual information from
short listening texts”. In Germany, “can-do” statements are also expressed for the
lowest level, which might be questionable, because students without any correct an-
swers are also assigned to the lowest level. For these students, no valid interpreta-
tions and no “can-do” statements can be derived from their test scores.

7. EXEMPLARY TASK

The following section introduces two exemplary tasks typically used in the German
and the Austrian listening comprehension tests. The stimuli as well as some items

along with parameter values are described in order to illustrate the typical kind of
listening assessment tasks.

7.1 Germany

This 3™ grade listening comprehension task was used in 2016 in the German “Ver-
gleichsarbeiten”. The parameters stem from the pilot study, which was conducted in
2015—for more details about sample size etc., see Table 1 in section 8. The stimulus
text refers to a short story by Gina Ruck-Pauquet, called “The little zookeeper”. The
stimulus text contains 525 words and it takes students about four minutes to listen
to it (Krelle et al., 2016). The gist of the text will be shown by the following summary:

A zoo director is looking for a new zookeeper. The old one has quit his job because he

had a problem with a snappish parrot. The zoo director invites a couple of candidates

who boast about being the strongest, bravest, fastest—with one exception. A rather

short man claims to understand what the animals are saying. The other candidates laugh

at him and demand he proves his claim. The little man eavesdrops on the animals and

realizes, for example, that the supposedly angry roaring lion has a thorn in his forepaw.

After removing the thorn, the lion is calmed down. After some further proof of his skill,

the parrot sits down on the short man’s shoulder. Finally, the zoo director states, that
the animals have voted for the little zookeeper.

A single adult speaker dramatizes the different roles in the text. The following multi-
ple-choice question is classified as an easy item. It was solved by 78 % of the third-
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grade students, which corresponds to an IRT-based item difficulty parameter of -2.1
logits and the easiest competence level 1.2 The item fit was satisfactory (infit3=0.92).

1)  Why has the old zookeeper left the zoo?

0 because of a conflict with the zoo director
0 because he was afraid of one of the animals
0 because of a conflict with one of the animals
0 because he was afraid of the zoo director

This multiple-choice item asks students to identify the motive of someone’s action.
The relevant information to solve this item is placed at the very beginning of the text.
The other options are easy to exclude. The listening text does not speak about con-
flicts or fears of the zoo director.

The following item asks students to match sentences to different animals (85 %,
—2.7 logits, competence level 1, infit = 0.93). To solve this item, students have to
focus on a specific part of the text, thus they have to make inferences on a local level.
According to empirical data, 85 % of students solved this item. The students have to
match the sentences with the pictures of animals. An elementary knowledge of the
world and of language helps to solve this item. Students who know that the move-
ment of seals is usually not described as "running" can easily exclude this option.

2 Each sentence should have a comparable grammatical structure, i.e. students should not be
able to exclude options because of specific formulations. Of course, the specific formulations
are not directly translatable. The following items might thus show some salience due to the
translation.

3 When items perfectly fit to the Rasch model, the infit value equals 1. Infit values between
0.85 and 1.15 are considered to be acceptable (Pohl & Carstensen, 2012).
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2)  Which animal could have said this?
Connect the phrases to the according pictures. Attention: One picture remains.

A
**ﬁnﬂ

“I'm finally able to run
again.”

“It's great, that he brought
me something to play
with.”

[y
‘?_r {,
f'\‘?." 2

“I will never be cheeky
and nasty again.”

-

The following constructed-response item, which asks for hypothetical reasons of
someone’s feelings, is a bit more difficult. 49 % of the students solved this item cor-
rectly (—0.5 logits, competence level 3, infit = 0.98):

3)  Why might the little man be annoyed about the other men?

To solve the item, students must put themselves in the position of the main character.
There are no options given, therefore the students must express their answers with-
out drawing directly from the text.

The most difficult item within this listening task again is a constructed-response item.
It was solved correctly by only 4 % of the students (2.5 logits, competence level 5,
infit = 0.95). It requires finding some arguments in favor or against a specific state-
ment:

4)  Does the zoo director like his animals? Explain your answer.

Both decisions (yes/no) are possibly correct if they are justified properly in corre-
spondence to the text, e.g.: Yes, because they can decide who is going to be the new
zoo director. No, because he doesn’t speak the language of the animals (like the little
zookeeper).
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7.2 Austria

The following text is an example of a typical listening text in the BIST-U assessment.
The data originates from the pilot study conducted in spring 2018. For more details
about sample size etc., see table 1 in section 8. The Austrian items cannot be as-
signed to PLDs yet, because the old PLDs have not been transformed for the new
metric.

The text is a children’s radio show about “Esperanto”, the most widely spoken
artificial language.

The text is non-fictional but includes some narrative elements like many radio
shows for children of this age group. One adult, a female speaker, reads this short
radio program. She addresses the listener(s) directly several times throughout the
text. Thus, the text includes several formulations that are typical for scripted, spoken
text. Additionally, central information is given more than once. The text includes 479
words, thus listening to it takes students a little more than four minutes. The follow-
ing summary shows the gist of the text.

The text introduces the topic by giving an example of the language. Then, it explains the
concept of auxiliary languages in simple terms. The text also draws some comparisons
with other languages like German, while especially focusing on the development of lan-
guages. After this introduction, the text focusses on the specific history of this language
and its founder, Ludwik Lejzer Zamenhof. Thereafter, it gives some examples of Espe-
ranto words and the basic structure of the language.

The text compares Esperanto with other languages by describing it as a young plant still
growing, as opposed to “naturally grown” languages. At this point, an advantage of
learning “Esperanto” is presented by giving an example: being able to communicate
across language barriers. This is then contrasted by mentioning other widely spoken lan-
guages like English, which already allow people to communicate without having to learn
a new language.

There are six items attached to this text. Students have about five minutes to solve
all items. In total, there are two multiple-choice items, two true/false items and two
open-constructed items.

The first item of this task refers to the full text and its structure:

1)  What can you find in this text?

There is an exciting climax.

People are described in detail.

The text shows how languages are learned.
There are many facts.

I |

This multiple-choice item was solved by 30% of the students, which corresponds to
a logit of 0.99. Thus, the item is considered to be difficult. The item fit was satisfac-
tory (infit = 1.02). To solve this item, students must understand the gist and the tone
of the whole text, however, not all given details. The three incorrect statements (dis-
tractors) are likely to be true in other texts listened to by students. Thus, students
have to listen closely to the specific text and cannot draw from their general
knowledge about radio shows.
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The following item focuses on retrieving explicitly stated information.

2)  Where do the rules for Esperanto come from?

O They were invented by a person.

ad They developed over time.

O They were discovered in an old book.
ad They are based on a secret language.

73 % of the students were able to solve this item, hence it is considered easy (-1.11
logits, infit = 1.01). Its difficulty was increased by taking up formulations like “secret
languages” that are used in the text in different contexts.
There is a second item, which focusses on retrieving explicitly stated information. It
is about Ludwik Lejzer Zamenhof (solved by 63 % of the students; —0.59 logits, in-
fit = 1.03). All information needed for solving this item can be found in the respective
paragraph.

To solve the following item, students have to make inferences: They have to link
junks of information and draw conclusions. This includes implied information, which
is not given explicitly. It only focusses on a part of the text:

3)  Are these statements about Esperanto true?

yes no
Esperanto is older than Hebrew and Greek. O O
Esperanto should be as easy as possible to learn. 0 O
Esperanto is only spoken in few countries. O O
Esperanto should bring people closer together. 0 O

50 % of the students solved this item correctly (0.05 logits, infit = 0.99). For
true/false-items like this, students have to make a decision for each sentence respec-
tively. It is important that the different statements can be evaluated independently.
The last two items are open-constructed items. Students have to assess, evaluate
and / or reflect on statements relating to the text. The aim is to see if students can
relate what they heard in the text to their prior knowledge. Additionally, these items
aim to see if the students can reflect on the text, even if the information is not men-
tioned directly in the text.

4) Why might someone from England not consider Esperanto important?
Give reason for your answer based on what you hear.

There are no options given, thus students must express their answers in their own
words. 49 % of the students answered this question correctly (0.06 logits, in-
fit = 0.93). Answers that show that Englishmen speak English and probably have no
need for a second world language are regarded as correct, for example: “because
English is already spoken almost everywhere” or “because they speak English and
are therefore understood everywhere”. Wrong answers are those simply stating that
Englishmen speak English without mentioning that this is a widely understood lan-
guage.
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The two stimuli have several similarities, for instance, the approximate length,
the clear linear structure and that they are both read by a single speaker. Both use
high-frequency vocabulary, which makes the texts easier (Buck, 2001, p. 159).

The aim of this section was to show two typical tasks from Austria and Germany
to emphasize the similarities. Both item batteries as well as the examples shown in
this section require similar comprehension processes. These different processes that
stem from the theoretical model (section 3) will be discussed in the following para-
graphs and ascribed to items from both countries: Some items focus on retrieving
information that is presented explicitly in the text. Iltems like the first and the sixth
item do not require inferring or interpreting but rather focus on information pre-
sented directly in the text. These pieces of information elicit particular focus. It is
important—especially for items that focus on retrieving explicitly stated infor-
mation—to have in mind that students are not able to go back to information if they
missed it and that students listen to the text only once (Ruhm et al., 2016). Thus,
only central information is asked in these kinds of items. This is an important differ-
ence to reading tests, in which students can usually go back to the test while answer-
ing questions.

Students also have to draw conclusions and make inferences, e.g. from charac-
ters’ actions. Some of the items refer to the cohesion of the text, while others use
information from outside the text. Students have to make inferences based on the
text (Cain & Oakhill, 1999). These items concerning inferences might also include
items about the structure of the text, the language and formulations and features of
an audio text (item five). These items require students to connect pieces of infor-
mation and recognize relationships both on a local and global level (Zwaan & Singer,
2003). The relationship between these pieces of information is not given explicitly in
the text. Thus, students have to make straightforward inferences. For some items,
students only have to connect two ideas or pieces of information, however, some-
times three or more ideas have to be connected. Some items demand listeners to
focus only on parts of the text (local), like the German item two or the Austrian item
three, whereas other items need listeners to discern the overall message of the
whole text (global), like the third German and the first Austrian item. Sometimes, it
is difficult for test developers to make a clear distinction between low-level and high-
level conclusions and the respective items (Figure 2).

Students also have to interpret and relate what they heard to overall themes and
ideas. The listeners have to focus on the local and global level of the text and relate
it to themes and motives of the text. Additionally, they relate what they heard to
their general understanding of the world. They use their own perspectives for this
interpretive process to solve items like the fourth German item and the fourth Aus-
trian item.
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8. EMPIRICAL EXAMPLE

In the following section, we want to illustrate and to compare the evaluation of the
listening comprehension test using data from Germany and Austria. Broadly speak-
ing, we would like to demonstrate empirically what was discussed in theory in section
5: The most adequate model from a theoretical point of view is not the most ade-
quate model from an empirical point of view—and vice versa. This contradiction can
only be solved indirectly by using a workaround: the separation of the measurement
model and the population model.

Table 1 lists some descriptive information about the number of items, tasks, per-
sons and testlets for the German as well as for the Austrian assessment.

In order to reduce individual student workload, the listening comprehension
items in both countries were used in a multiple matrix sampling design (Gonzalez &
Rutkowski, 2010) in which a subset of items (i.e., a booklet) was randomly assigned
to each examinee. According to a balanced incomplete block design (Frey &
Bernhardt, 2012; Frey, Hartig, & Rupp, 2009; Gonzalez & Rutkowski, 2010), several
booklets were constructed. The entire test also includes some reading tasks which
will not be considered here, and has a scheduled processing time of 80 minutes (Ger-
many) and 240 minutes (Austria) overall.* After half of the test, a short intermission
is provided to allow the students to relax. Due to the large size auf the Austrian as-
sessment, the whole test procedure is separated into two parts, which are executed
on two different days.

The original goal of both studies was to test whether newly developed listening
tasks empirically fit to the measurement model on the one hand and to the already
developed PLDs on the other hand. As mentioned in section 5, the Rasch model may
be considered as a multilevel model with responses (level 1) nested in students (level
2) and items (level 2). Nevertheless, the model does not incorporate the hierarchical
structure within the person level (students nested in classes). Ignoring the clustered
structure may bias the estimation of standard errors which in turn leads to biased
significance tests (Luke, 2004; Lumley, 2004). For example, the question whether
males and females significantly differ in their listening comprehension skills, can lead
to mistaken conclusions if the standard errors of the average male/female compe-
tence scores are underestimated. If the focus of the study lies only on the estimation
of item parameters, this issue matters less. Sinharay and Haberman (2014) empha-
size that it is important to consider the practical consequences of model misfit. If the
model is wrong, the consequences might be substantial or not.

Applying the Rasch model using the R (R Core Team, 2015) package TAM (Robi-
tzsch, Kiefer, & Wu, 2018), at first glance the results do not contravene the assump-
tions of the Rasch model (see Table 1): only 3 of 116 items (Germany) respectively 4

4 In Austria, the assessment also includes reading, writing, language in use and spelling. Speak-
ing is also assessed but only with a small group of students on a different day.
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of 254 items (Austria) have an Infit value of above 1.15 which is considered to indi-
cate item misfit (Pohl & Carstensen, 2012). Considering the Q3 statistics which indi-
cates violation of local stochastic independence (Yen, 1984), the violation of local
independence does not seem to be severe: Applying the most strict criterion
(| r|>.2), 6% of the German and 3% of the Austrian item pairs exceed this threshold
value. Comparing the Rasch model with the more liberal two-parameter logistic
model (Birnbaum, 1968), the Bayesian Information Criterion (BIC, Schwarz, 1978)
yields that the improved model fit of the 2PL model does not outweigh the additional
discrimination parameters. This holds for Germany and Austria as well.

On the first view, the Rasch model seems justifiable also from an empirical point
of view. To investigate whether we would have to consider the hierarchical structure
at the person level, we specified a multilevel model (Doran, Bates, Bliese, & Dowling,
2007) within the framework of Generalized Linear Mixed Models (De Boeck & Wilson,
2004) using the R package Ime4 (Bates, Maechler, Bolker, & Walker, 2014, 2015).
Broadly speaking, within the right-hand side of equation 1, & is separated into a be-
tween-class variance dc and a within-class variance .. Hence:

logit(P(X; =1)) =6, +6,+5° (5)

Table 1. Descriptive statistics for both assessments

Germany Austria
year of assessment 2015 2018
number of listening items 116 254
number of listening tasks 11 50
number of testlets 11 50
number of booklets 45 37
number of persons 3107 2798
number of classes 163 154
number of items per testlet (min.-max.) 6-14 3-8
total number of responses 57,260 55,316
time allocated for each task (min.-max.) 10-20 minutes 3-11 minutes
entire test length 80 minutes 240 minutes
average age of students 8.9 years 10.4 years

Applying the Rasch model

number of items with Infit > 1.15 30f 116 4 of 254
number of item pairs with |Q3|>0.2 190 of 3261 141 of 4778
number of item pairs with |Q3|>0.25 75 of 3261 56 of 4778
number of item pairs with |Q3|> 0.35 4 0of 3261 9 of 4778
BIC Rasch 58465 61868
BIC 2PL 58591 63025

5 We adopt the commonly used ,,+“-notation of generalized linear mixed model.
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The multilevel model additionally parametrizes a random effect for the 163 (Ger-
many) resp. 154 (Austria) classes. Table 2 lists the results for the Rasch model and
the multilevel model, which was fitted to the German and Austrian data each. Com-
paring the multilevel model against the random persons—random items Rasch
model (RPRI, see De Boeck, 2008, p. 538), the results of both countries clearly prefer
the multilevel model. All three indices (AIC, BIC, and the likelihood ratio test—Ger-
many: y2=321.4; df=1; p <.001; Austria: x?=271.9; df=1; p <.001) indicate that
the fit of multilevel model to the data is significantly better than the fit of the Rasch
model.

These results suggest that the Rasch model may be sufficient as long as only item
parameters are in the focus of interest: A possible bias due to the clustered structure
mainly affects 6. The results of the Q3 statistic suggest that the multilevel structure
of the data within the item level is not as severe as it has to be explicitly considered
by the model.

Referred to the practice of common large-scale assessments, the Rasch model is
often used in spite of its empirical misfit. However, the possible solution seems obvi-
ous: Why not use a more appropriate statistical model, which accounts for clustered
data? Why do we try to adapt the assessment to the statistical model instead of
adapting the model to the data? The reason for this was shortly addressed in section
2 and section 5: Statistical models and the definition of criterial standards are not
independent from each other. One cannot (substantially) change the statistical
model and maintain the interpretation rules from performance level descriptions
(PLDs). As Tuerlinckx and De Boeck (2004) emphasize: Item parameters resulting
from response models which account for local dependence (for example, copula
models, see Braeken, 2011) cannot be understood as item difficulties in the sense
which is crucial for PLDs. The main benefit of PLDs is to describe students’ perfor-
mances by means of item difficulties. Hence, no reference to some kind of norm pop-
ulation is necessary for the interpretation of test scores. For this purpose, the scales
of item and person parameters must be identical—the Rasch model meets these re-
quirements which follow from its properties (see section 5). More complex models
like the multilevel model however, do not share these characteristics.

To evaluate whether the Rasch model must be considered as an inappropriate
model, it is self-evident to ask for practical consequences of misfit. For example, Glas
and Suarez Falcon (2003) showed that the violation of local independence does not
bias the estimation of item response curves in a serious manner. However, this is not
necessarily true if the Rasch model assumption of ¢, ~ N(,u,o-;) is violated due to

clustered data.
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Table 2. Fixed and random effects for the RPRI Rasch model and the multilevel model

Germany Austria
:?;:e-r RPRI Rasch model Multilevel model RPRI Rasch model Multilevel model
Fixed effects
Est. SE p Est. SE p Est. SE p Est. SE p
Inter-

cept 0.240 0.148 0.105 0.227 0.153 0.138 0.562 0.085 <.001 0.562 0.084 <.001

Random effects

Var SD Var SD Var SD Var SD
theta 1.060 1.030 0.805 0.897 0.661 0.813 0.508 0.712
beta 2.484 1.576 2.473 1.572 1.706 1.306 1.710 1.308
delta 0.264 0.514 0.162 0.403
Model fit
AlC 58288 57969 61147 60877
BIC 58316 58005 61174 60913
devi-
ance 58282 57961 61141 60869

Note. theta — within class variance, beta — item variance, delta — between class variance.

Hence, the Rasch model and the multilevel model—on its own—must be considered
as inappropriate. As mentioned in section 5, the solution is to combine both imper-
fect models to reach a satisfying solution. The multi-step procedure allows us to sep-
arate the estimation of item parameters from the estimation of person parameters.
By using a conditioning model, the inappropriate assumption ¢, ~ N(y,gj) is re-

placed by 9 =Y B+E, with E ~ N(O,gz). Conditioning models are part of the

“plausible values”-procedure but do not account per se for clustered data. Monseur
and Adams (2009) emphasize that the multilevel structure has to be specified in the
conditioning model to yield unbiased proficiency estimates as well as accurate
within- and between-class variance.

9. OUTLOOK: WHAT CAN WE LEARN FROM THE EXPERIENCES IN BOTH ASSESS-
MENTS?

The tests in Austria and in Germany have both gone through a couple of adaptations
to fix some problems, which became apparent in their first implementations. The
assessments might be seen as “learning systems”, which are continuously being re-
fined—future adaptations, for example, will integrate methods of computer-based
assessments into listening comprehension tests. The conclusions which result from
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our experiences and from the comparison of the German and the Austrian assess-
ment are:

Length of stimulus texts should vary between one and five minutes. If the text is
too short, higher performance levels cannot be measured adequately; if the text
is too long, memory or concentration effects become a source of construct-ir-
relevant variance (Messick, 1984, 1995). This issue was solved differently by test
developers in Austria and Germany considering the different pros and cons for
this decision. In Germany, test developers chose longer texts to better represent
texts used in schools and to be able to develop items that are more difficult. In
Austria, shorter texts were used to minimize memory or concentration effects
and to have more texts per test in limited test time. The differences in length
are minor and we consider both solutions viable options.

Developing test tasks is not an easy business. It also requires a piece of creativ-
ity. To name just a few examples: Depending on the complexity of the text, it is
easier to develop tasks at several levels. In addition, tasks can be easily devel-
oped to low-hierarchy processes. However, it is more difficult to create tasks to
high-level processes. The quality and scope of the tasks thus depends essentially
on the selected texts.

Items which ask to argue in favor or against an opinion, which might be derived
from the listening text are both a curse and a blessing. From a methodological
point of view, these items call for more than only listening comprehension—the
construct measured by these items is essentially multi-dimensional. These
items, on the other hand, address a central point of literacy, which is forming an
argument on basis of a text. As was shown in the theoretical model (section 3),
this is an important part of what defines listening comprehension. Test construc-
tion is often confronted with such dilemmas between statistical and didactical
demands. By now, these items are used in both countries.

In both countries, there is limited time for the assessment, thus, using longer
texts reduces the number of different texts per test. If there is an issue with one
of the texts, this increases the influence on the overall performance because a
bigger percentage of all items administered in this group depend on that text. If
a student knows the text/topic of the text, he or she might be able to solve more
items. If a student does not like a specific genre or is distraught by the content,
the performance might be lower than could be accepted. Of course, subjects
that could possibly be led to this are avoided in the assessment; however, this
is not always possible (i.e. text about animals could lead children to think about
recently deceased pets etc.).

Considering the empirical analyses, a single statistical model that has all the de-
sirable qualities which are necessary for the evaluation of listening assessment,
does not exist. Hence, we have to deal with various models in multiple steps
that build on one another. The model, which is used for item parameter estima-
tion in the first step, differs from the model, which is used for person parameter
estimation in a subsequent step.
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10. FUTURE RESEARCH

We are planning to empirically compare the German and the Austrian tests in a pilot
study carried out by the BIFIE or the IQB. Students will work on tasks from both coun-
tries in one booklet. Fortunately, the regional differences in standard German are
only minor between Austria and Germany, therefore the same texts without transla-
tions can be used in both countries. Several items from each country will be used to
guarantee that both constructs are reflected in the tests. There will be at least three
individual booklets tested.

Some of the preparatory work for this project has already started. The items will
also have to be combined in different ways to limit the effects they have on each
other. The tasks will be similar in length and administrative form to avoid undesirable
context effects. We plan to have about 200 students solve every individual item. This
results in a minimum sample of 600 students. It would be ideal to use the same test
booklets in Germany to get data from German students on Austrian tasks and vice
versa. Furthermore, we hope to extend our research project to Switzerland. However,
it is not certain yet that this will be possible in the near future.

In addition, there are no comparisons with models and studies on listening com-
prehension in the native language in other countries. Furthermore, researchers in
foreign language didactics have been studying aspects of listening for quite some
time (Osada, 2004). Especially with regard to the requirements of the test, consider-
able differences in the constructs and in the tests are addressed in research (Behrens
& Krelle, 2014). A comparison is still pending.
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