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Abstract: Fostering argumentation competences in geography classrooms is critical from both a
language-aware and content-complexity perspective. Peer feedback can be a successful method for
geography teachers to successfully promote written argumentation skills in the (political geography)
classroom. The peer feedback method has many empirically verified advantages in educational
research and is also successfully used in bilingual education. To ensure that future teachers have
verified methods at their fingertips, geography education is in demand by dealing professionally
with OERs. The paper examines the extent to which a group of student teachers (n = 16) can be
professionalized through an OER unit in how they use peer feedback methods to foster (written)
argumentation competence in their future pupils. The research question of the paper is to what extent
and in which areas does the OER unit improve the teaching competencies of student teachers in
the area of promoting the argumentation competencies of their future students with peer feedback
methods? This study provides highly relevant impulses for the future implementation of language-
aware professionalization of geography teachers using digital learning units.

Keywords: social sciences; geography; argumentation; peer feedback; language awareness; OER;
digital media; professionalization

1. Teaching Didactic Skills to Promote Students’ Argumentation Competences in the
Context of Higher Education Teaching

Geography can be seen as a subject of the future as it addresses the massive challenges
of the 21st century such as the climate crisis, sustainable resource use, urban development or
migration. In connection with the teaching of these topics in class, it is of great importance
that the students acquire argumentation skills in order to be able to form their own opinion
on the topics, to support it with correct evidence and to be able to argue convincingly. These
competences creates the basis for them to participate as responsible citizens in democratic
societies in the decision-making process to solve the problems of the future.

In order to promote students’ argumentation competences in geography lessons, future
teachers should be taught suitable didactic methods during their teacher training. In this
context, the focus of this article is on the method of peer feedback, which has been shown
in previous studies to be particularly relevant for promoting the competences to assess
argumentation and to improve one’s own argumentation [1–5].

The research project highlighted in this article is anchored in the “Digeo” project
(https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html (accessed on 2 December
2022). The joint project “DiGeo” is dedicated to the development and application-related
research of a digital subject concept for building up competence in the responsible use
of digital geomedia in geography teacher training. In the course of the 36-month joint
project at the universities of Duisburg-Essen, Frankfurt a. M. and Cologne, exemplary
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digital learning formats were developed and tested as open educational resources (OER).
The University of Cologne took on the part of dealing with the need to professionalize
student teachers in the area of language-aware teaching and specifically the promotion of
argumentation skills in students.

Our article examines the extent to which a group of student teachers (n = 16) can be
professionalized through an OER unit in how they use peer feedback methods to foster
(written) argumentation competence in their future pupils. The research question of the
article is:

To what extent and in which areas does the OER unit improve the teaching competen-
cies of student teachers in the area of promoting the argumentation competencies of their
future students with peer feedback methods?

First, this article presents basic theoretical assumptions in the field of argumentation
research (in geography education) and education and language research on peer feedback,
which were the basis for the competency model created to assess the impact of the OER
unit. Then, the development steps to the competence model are made clear, which is to
be regarded as the basis of the methodical survey. Then, the article describes the structure
of the OER. Based on the competency model, empirical procedures and the results are
described. These are discussed and placed in a larger framework in terms of an outlook for
geography didactics and teacher education.

2. Teaching Argumentation with Peer Feedback
2.1. Argumentation as Part of the Language Aware (Geography) Education

To ensure that linguistic heterogeneity in classrooms does not have an institution-
ally discriminatory effect on students, teaching must be language aware. Especially in
geography lessons, this means that student teachers need to learn how to support their
future pupils linguistically in such a way that they acquire (subject) language skills—such
as argumentation—to be able to participate in social discourses. Furthermore, it is about
the pupils’ ability to better understand societal problems and to formulate and develop
solutions (see e.g., [6–8]). Being able to act competently in (subject-specific) language is an
important step towards equal maturity in society. Especially the educational developments
in the context of the corona pandemic show that students who speak languages other than
the institutional target language at home and/or have learned it as a second language
and/or come from socially disadvantaged families are now likely to have a greater need for
(technical) language support due to the lack of face-to-face instruction. Pupils from these
milieus already show crucial deficits after summer vacation without face-to-face instruction
once they start school (see also [9,10]). Future teachers need to be aware of that issue and
they need to be competent in the teaching methods to deal with this situation.

Legislating curricula and reforms share a fundamental belief in the beneficial and an-
ticipated effects of argumentation (e.g., [11–13]). Educational research places the following
findings as the expected positive benefits of argumentation in the classroom. Argumenta-
tion is considered to be a way of constructing specific knowledge and refers to individuals’
epistemological beliefs [14–16]. Argumentation is related to informal reasoning mecha-
nisms that become activated only through the practice of argument [17,18]. Argumentation
is connected to critical thinking [19] and people learn better when they argue [20,21]. A
number of German Ph.D. theses have shown students’ argumentation skills are crucial for
understanding spatial conflicts [22], problem solving [23] and complex systems [24] and
that they have an important impact on civic and sustainable education [25]. An overview
regarding all benefits of argumentation can be found in [26].

2.2. Argumentation Theory Used for the Competency Model for Evaluating Student Teachers’
Performance on Lesson Planning for Promoting Argumentation Competence with Peer Feedback

In the following paragraph, the fundamental theory that has been used to construct the
instruction parts of the OER unit on teaching argumentation with peer feedback methods
for the student teachers is illustrated, as well as the competency model.
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It makes sense to start by saying that argumentation—as understood here—refers
to the process of presenting, supporting and evaluating claims in order to persuade or
convince others. There are different approaches to understanding argumentation [27]. The
Toulmin model [28] consists of three main parts: the claim, the grounds and the warrant.
The claim is the statement or position that is being argued for, the grounds are the evidence
or reasons that are used to support the claim, and the warrant is the principle or assumption
that connects the grounds to the claim.

Education policy-wise argumentation is legitimized on a number of levels. In US
settings, according to the American National Science Education standards, argumentation
is among the main requirements of scientific inquiry for Grades 5 to 12 [11]. In the European
Parliament’s recommendation of key competences for lifelong learning [13], argumenta-
tion skills are included in three of the eight key competences presented in the reference
framework. In German national standards for geography education, argumentation is high-
lighted as a central element of the competence areas for communication and evaluation [12].
All legislating curricula and reforms share a fundamental belief in the beneficial effects
of argumentation.

These effects result from several perspectives, such as the assumed relationship be-
tween argumentation practice and conceptual change, because through argumentation
meanings are negotiated, solutions are coconstructed and the epistemic status of concepts
is changed [4].

Because meanings are negotiated, solutions are coconstructed and the epistemic stand-
ing of concepts are altered through argumentation, these consequences are the outcome
of various viewpoints, such as the assumption that argumentation practice leads to con-
ceptual change [1]. As a result, argumentation is viewed as a method of creating specific
knowledge [1–4] and it pertains to people’s epistemological ideas [14–16]. Argumentation
is connected to informal reasoning processes that can only be engaged by engaging in
argument [17,18]. People learn better when they debate (Kuhn, 2005), and argumentation
is tied to critical thinking [4,20,21].

According to a number of German Ph.D. theses, students’ reasoning abilities are
essential for understanding spatial conflicts in geography, for problem solving and for
understanding complex systems, as well as for civic education and learning about sustain-
able development [25]. All curricula-building processes and reforms have also involved
extensive competence discourse, yet these discourses lack (interdisciplinary) distinctive
definitions and understandings of what argumentative competence and its constituent
skills actually are [29].

This conversation has often focused on what students should be able to perform after
a specific grade rather than what should be taught to them in terms of content. The broad
consensus is that the purpose of argumentation is to convince a partner in an encounter to
agree with the expressed position by supporting or refuting a critical thesis [30,31]. How
argumentation competence can actually be developed and assessed is crucial to our work
on argumentation as a geographical literacy strategy, and it includes peer feedback as a
means of constructive criticism to improve students’ written argumentation skills.

Argumentation as a form, a method and a goal are the three basic definitions of
what argumentation is and how it may be evaluated, according to [29]. According to
the definition of an argument’s structure or form, an argument is a unit of reasoning
in which one or more propositions, or the premises, are joined to support a different
statement, or the conclusion. Here, Toulmin’s role of warrant has been honored, and it only
becomes explicit when the producer needs to make warrants clear or when the argument is
being contested [29]. It is important to pay close attention to the dialogical features of the
argument, including the application of reasoning in a context, when defining an argument
or argumentation as a technique or strategy [32].

Argumentation as a process involves and takes into account the full person as well as
his or her context, i.e., taking into account the specific conditions in which the argument is
used [33]. It has been confirmed that Kuhn’s description of the four main argument skills—
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argument construction, justification, counterargument construction and refutation—applies
to both interpersonal and intrapersonal contexts (e.g., [34–39]). These results support the
hypothesis that all argumentation, even that stated in writing, is dialogical [40].

Therefore, argumentative writing is specifically understood in this context as a social,
affective and cognitive process of problem solving that depends on and is influenced
by factors such as task context, audience, structural and content prior knowledge, topic,
writing goal and motivation [41–43]. The grading of structural completeness is the most
popular method used to examine the interdisciplinary quality of argumentation, such as
in structural competency models [44]. Toulmin’s argumentation model [28] distinguishes
between evidence, justifications and conclusions and is applied here as a framework.

There is therefore a general consent to understand argumentation as a means to solve
problems by confirming or disproving a critical thesis in order to, by logical reasoning,
obtain the partner of interaction to approve the represented position [11,29,31,45]. Garcia-
Mila and Gilabert [29] came to the conclusion that from an educational point of view,
argumentative competence can be classified into three main meta-knowing competence
dimensions, mainly inspired by Kuhn [46–48]. These dimensions are the metacognitive
assessment mode, to which the criteria of structure, conceptual quality and epistemic
quality are applied; the meta-strategic mode, composed of the presence or type of a specific
argument element and the preference or avoidance of specific discourse strategies-genres;
and the epistemological mode, expressed through two main types of criteria, those related
to the nature of the argument and those related to the fulfillment of an additional goal, such
as collaborative learning or problem solving. Kuhn’s’ description of the main argument
skills—that is, argument construction, justification, counterargument construction and
refutation—has been confirmed in both interpersonal (e.g., [37,39,46,49]) and intrapersonal
contexts (e.g., [34–36]).

These findings add strength to the assumption that all argumentation is dialogical [40]
including the one expressed here in written form. In that case, the form consists of the
(imaginary) appearance of an interlocutor who represents the opposite position. Specifically,
argumentative writing is therefore understood here as an epistemic and strategic process
of problem solving, which depends on and is influenced by social, affective and cognitive
factors, such as the context of tasks, recipients, the structural and content prior-knowledge,
the topic, the intention of writing and motivation [41–43].

The quality of argumentation is interdisciplinary and is most commonly analyzed
using the grade of structural completeness, e.g., by structural competence models [44]
(overview in terms of systematic meta-analysis in: [50]). Toulmin’s model [28] for argumen-
tation differentiates between data, warrants and conclusion and is used as a framework,
including here. However, the quality of these elements can only be assessed by the dif-
ferent, subject-specific background of the subjects. Consequently, subject-specific criteria
also have to be considered. For a qualitative approach and analysis of argumentation,
we therefore need to take a closer look at the subject-specifics of argumentation, such as
content, questions, issues, evidence and criteria of quality and how they appear in the
subject of geography.

2.3. Argumentation in Geography Education

In geography education, argumentation is especially relevant since students are often
confronted with issues that are relevant to their daily life, e.g., questions of consumerism,
sustainability or urban planning. Opinion making and participation in social processes of
negotiation within socio-scientific issues (also see [51,52]), e.g., the usage and distribution
of resources and spaces, are primary goals of geography education. Furthermore, it is a
widely held view that intellectual skills can only be identified and/or nurtured in contexts
in which students are engaged in the acquisition of rich and authentic subject matter, which
geography offers plenty of [12,53,54].

Argumentations in geography are commonly open-ended with multiple solutions and
norms in addition to facts. If students argue, for instance, about a central urban planning
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issue or sustainability, they can also refer to norms as well as scientific hard facts. In
the context of the subject and according to different criteria, argumentation can therefore
be identified as qualitatively high or not. These criteria are the consideration of spatial
perspectives, a multiperspective analysis of different actors and time frames and a complex
justification based on different geographically approved media, which basically refers to
sources that are credible and trustworthy [50] (p. 275). Socioscientific argumentation can
therefore be seen as differing from scientific argumentation since scientific argumentation
is “the connection between claims and data through justifications, or the evaluation of
knowledge claims in light of evidence, either empirical or theoretical” [34] (p. 10f) while
socioscientific argumentation depends not only on knowledge of science but also on the
application of moral and ethical values and personal identity (i.e., [55–58]). In order
to develop qualitatively high argumentation products, students need to acquire skills
that enable them to evaluate argumentations in different contexts. Furthermore, they
need transferable knowledge concerning the general structure and form of arguments,
subject-specific knowledge and awareness of the subject-specific criteria of argumentation.
Eventually, they need knowledge of the required means of subject-specific language in
order to formulate qualitatively appropriate argumentation in the subject. This kind of
technical language and technical content criteria of good argumentation can, according
to our thesis, be excellently practiced with peer feedback methods among students. It
is important at this point to make the reference to the competency model “Promoting
argumentation with peer feedback” (s. Table 1). The theoretical foundations here were
used to classify the threshold values and competence areas of the model, such as in the
area of the addressee orientation of argumentation or the classification of quality criteria of
good argumentation in terms of content.

Table 1. Areas of the competency model “Promoting argumentation competence with peer
feedback methods”.

Knowledge Type
Areas of

Knowledge
(Competency Area)

Exemplary Expectation Horizon:
Student Teachers Know about the Following Potentials, Pros and Cons of the

Method Peer Feedback

I General
didactic knowledge

about the use of
the method

1. Determination of
learning objectives

by the student
teachers for pupils in

the geography
classroom using
peer feedback

• pupils get to know advantages/disadvantages of the method
• pupils learn to read and register the details of a (geographical) text (be it their

own text or that of their partners) (subject competence, reading competence,
communication competence)

• pupils experience sustainable acquisition of further technical language skills
(textual competence, communication competence) through deeper engage-
ment with the text through the feedback task

• pupils learn how to formulate constructive feedback appropriately and how
to communicate it profitably in the long term (communication competence)

• pupils learn methods and procedures for peer feedback and can use it suc-
cessfully in a variety of ways

• pupils can use different media (e.g., Word) appropriately in order to formulate
profitable feedback in a way that is suitable for the target group

• pupils learn how to respond to feedback (e.g., communication skills)

2. Knowledge about
the feedback sheet
for implementation

of the method
peer feedback

Student teachers know (that):

• the structure and content of the peer feedback sheet and can determine its
didactic usefulness

• media should be used judiciously and profitably (e.g., Word)
• the meaningful combination of oral and written feedback should also be

presented and explained orally in an addressee-oriented manner
• addressee-oriented constructive criticism should be combined with concrete

suggestions for improvement
• the criteria of the feedback sheet for argumentation should be ob-

served/learned
• feedback (constructive criticism as well as praise) is concretely justified
• students refer to the most relevant points of their feedback (reduction)
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Table 1. Cont.

Knowledge Type
Areas of

Knowledge
(Competency Area)

Exemplary Expectation Horizon:
Student Teachers Know about the Following Potentials, Pros and Cons of the

Method Peer Feedback

II Practical transfer
knowledge

(Implementation
of the

method)

3. Planning:
Preparation and

Diagnosis

4. Planning:
Implementation &

Transfer

Student teachers can:

• prepare the use of the feedback sheet in a meaningful way in
class (e.g., formulate relevant tasks, have students write appropriate
argumentative texts)

• use the peer feedback sheet in a meaningful way in class (e.g., form appropri-
ate groups, adapt the sheet to the learning group, moderate the process)

• meaningfully organize the debriefing of the peer feedback phase (e.g., discuss
the criteria for the assessment of argumentative texts, reflect on the method)

Student teachers mention that:

• the criteria of good feedback should be discussed in the geography classroom
• the feedback form must be discussed step by step, questions must be possible

and students must be able to give examples
• pupils must have learned how to write a good argumentation text (model

text) and must be provided with support materials (scaffolding) if necessary
• the use of media and platforms must have been explained transparently (e.g.,

google docs, QWIQR)
• time phasing must be appropriate and transparent

2.4. Benefits of Peer Feedback

Feedback, in the context of argumentation, refers to the process of evaluating, com-
menting on and making suggestions to improve an argument. Feedback can be used to
identify weaknesses in an argument, such as missing or inadequate evidence, and can also
be used to identify strengths in an argument, such as clear and logical reasoning.

Feedback helps to identify if the warrant is logical and if the evidence used as grounds
is relevant and sufficient to support the claim. For example, consider the following feedback
statement: “The evidence you’ve provided to support your claim is not strong enough. You
need to find more credible sources and include more data to strengthen your argument.”
This feedback statement addresses the warrant, or the principle of evidence that is used to
connect the grounds to the claim and it suggests finding more relevant and credible sources
to support the argument.

In the OER training unit, we used peer feedback to professionalize student teachers
in this method so that they can competently support their future students in the area of
argumentation. Peer feedback is a method that allows students to mutually review their
language product on the basis of a feedback sheet or guideline and give feedback to improve
their product in a best-case scenario. In empirical teaching research, peer feedback in this
context can be referred to as cooperative writing to promote textual competences [59].

The peer feedback method presented here in the OER has collaborative elements since
collaborative learning can be viewed as the process of engaging in a mutual discussion or
as the shared engagement of people in an effort to solve a problem—in this case, creating a
better, more criteria-approved argumentative text.

International research into science education considers the intensity and complexity of
negotiations of students in the interaction as crucial factors, which influence the quality of
mutual students’ feedback and collaboration regarding the improvement in argumentation
or argumentative texts ([1] (p. 30f.), [2] (p. 245f.). Berlan and Hammer [60] highlighted
that students refer to their argumentation in different ways to achieve certain functions
and goals in order, for instance, to win a discussion, exchange ideas or be able to act in a
flood of “fake news”. Evagorou and Osborne [55] (p. 21f.), who analyzed collaborative
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methods for argumentation within socioscientific issues, mentioned similar results. The
more intensely a team was focused on the issue of the debate, the higher quality the mutual
feedback tended to be in terms of oral and written argumentation. The students’ ways of
contextualization and the intensity of interaction are crucial and was an essential element
of the construction of this case study.

The effects of peer feedback in geography are still unknown in research. However,
the (positive) effects of peer feedback in educational contexts of teaching language and
writing are well analyzed. An important result is that peer feedback as a student-centered
method is already efficiently implemented in content and language integrated learning
(CLIL) settings [61,62]. In a symbiosis of content and language learning, peer feedback is
used to improve more complex textual skills, such as argumentation [62,63] (p. 7). Research
into language teaching found a number of positive effects of peer feedback, for instance,
when considering influencing factors such as adequateness (for a deeper review: [64]).
Moreover, Diab and Zhao [65–67] identified a couple of advantages that peer feedback
has over other types feedback forms. For instance, such feedback is especially helpful for
students who struggle with teacher/expert feedback or self-learning. Diab [65] further
detected that peer feedback is relevant in order to overcome “common errors” in language,
which are therefore difficult for pupils to eliminate. Berggren, Lundstom and Baker [68,69]
identified that even feedback givers gain from such feedback because they become more
aware of textual components and structure as well as the addressing of a recipient due to
the feedback process.

In this regard, Morawski and Budke [5] additionally showed in their analysis what
distinguishes successful peer feedback teams from less successful peer feedback teams in a
class: The profitable team had a different opinion and had predominantly more speech acts
with textual reference and justifications [64–67]. They discussed sources or called source
references in need of improvement [55] and always discussed evidence and the execution
of their own opinion, i.e., interpretable aspects. They also had fewer contradictions in the
teams that were accepted uncorrected. Low-benefiting teams used less individualization,
i.e., improvement was mentioned, for example, even if the point was there and were more
often of the same opinion. They left more feedback statements in the sheet and text and
did not address them. There was also more purely listed criticism instead of appreciative
negotiation and joint discussion [5]. These reflection points were also taken into account in
the instructional tone through the learning unit here.

3. Methods: Using Peer Feedback to Teach Argumentation in High Schools:
Developing an OER Unit and a Competency Model for Student Teachers Training
in Geography

By way of introduction, the methodological elements (mixed methods approach, [70])
that played a role in the project are outlined here.

1. On the basis of the experiences of university didactics and the teaching experiences at
the schools, the researchers created a course unit to professionalize students of the
teaching profession in the area of argumentation competences in political geography,
among other things. The students should learn the method peer feedback so that
they can use this method later with their students in order to use argumentation
competence with their later students.

2. Parallel to the creation of the learning unit, a competency model was developed in the
process to operationalize which competencies students need to successfully use from
the peer feedback method in the classroom to promote argumentation competencies.

3. A pre- and post-test was created to measure learning gains and changes in students’
self-assessment and self-reflection related to their use and engagement with the OER
unit. This measured exactly these aspects through open and scaled questions and
answer schemes. This will be explained in more detail later.

4. The answers were analyzed quantitatively if nominally scaled or ordinally scaled.
The open-ended questions were evaluated by using a content-summarizing content
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analysis according to [71,72]. For this purpose, different raters related the students’
answers to the competency model. Through operationalized scoring in the model, the
students were able to be assigned points as an evaluation by consciously assigning
statements to the model. This made it possible to give statements about the students’
self-assessment, reflection and formulated skills (statements about methodological
didactic content) both before treatment through the OER unit and afterwards. The
individual steps are explained in more detail below.

3.1. Development of a Digital Learning Unit (OER) to Support the Didactic Skills of Student
Teachers to Promote the Students’ Competences to Argue with Peer Feedback

The OER approach here follows the (competence-oriented) expert approach (e.g., [73]
(p. 61), [74] (p. 61)). This approach considers teachers as experts who are particularly
successful if they possess high competencies in different areas of competence—in this case,
a more professional view on the possibilities to teach argumentation with peer feedback
methods. The basic assumption here is that the (successful) work of teachers is based on
the knowledge and skills that are gained in theoretical and practical phases of training and
then further developed through professional experience. That expertise approach has been
applied to the teacher professionalization (cf. et al. [75–77]). This application has generated
much resonance in research on the teacher so that there is also talk of the “expert paradigm”
in teachers, and teaching research is spoken of. The paradigm of the teacher as an expert
is being replaced in classroom research by the so-called “personality approach” and the
“process-product paradigm” and from the “process-product paradigm” [75–78]. In our
example, we focused on students of geography, i.e., on the training phase.

The OER unit was conducted in a seminar for bachelor student teachers for the
teaching profession at high schools at the Institute of Geography at the University of
Cologne in Germany. The seminar was entitled “Digital Geomedia and Argumentation”. It
is important to note that these students usually have little to no practical school experience
at this stage of their studies because they have not yet had to complete any mandatory
internships or practical semesters. This makes it all the more interesting to survey the
extent to which students consider themselves competent to implement certain methods in
practice.

The OER unit has been developed with material such as texts and support mate-
rial (scaffolding) such as model texts, animation videos, explanatory videos, visual as-
signment tasks and different task formats (interactive and multiple choice) and layout
suggestions for the lesson drafts (also see: 3.2). Readers will find the OER unit under
the following link: (unfortunately, so far it is only in German, and a translation is in
the works: https://www.ilias.uni-koeln.de/ilias/goto_uk_lm_3883496.html (accessed on
2 December 2022).

Niewoudt [79] found that academic success is increased when students are provided
opportunities for synchronous and asynchronous participation in class. Offir, Lev and
Bezalel [80] mentioned that the presence of a teacher–student interaction that accompanies
the learning process is very important to all learners despite asynchronous formats. These
studies recommend an effective mix of diverse activities. Following these foundations, the
OER unit in the project was developed. The two focal points of an upstream self-learning
unit and a student-related application task to be presented (teaching project) were crucial.
The OER is divided in the following chapters: I Input: Potentials of peer feedback for
fostering argumentation skills; II Input: Research on Peer Feedback; III Input: Use of
the Peer Feedback method in the classroom; IV Application; V Reflection. Students were
guided through different steps and also received the solutions in this format after finishing
the interactive tasks. The results of the assignments should be uploaded on the learning
platform ILIAS, which is actively used at the University of Cologne. Group assignments
on the part of the students could also be conducted through the platform. Through the
OER unit, the student teachers are supposed to appropriately reflect on the advantages
and disadvantages of the peer feedback method with regard to their teaching project

https://www.ilias.uni-koeln.de/ilias/goto_uk_lm_3883496.html


Educ. Sci. 2023, 13, 268 9 of 25

(s. chapter V). The structure of the OER unit for professionalizing student teachers in
teaching argumentation to future pupils with the peer feedback method is decisive here.
Basically, the OER unit was designed as a digital self-learning unit, which was introduced
by the lecturer and then reflected on in the seminar. There was also the open application
task (design of a lesson) which was discussed in the seminar. Specifically, the self-learning
unit had two major areas. The first area was the area of “getting to know the method” and
the second area was the area of “applying the method”.

3.2. Step (Chapters I–II in the Learning Unit): Input: Students Read Empirical Articles on the
Importance of Peer Feedback in Promoting Technical Language Requirements (Argumentation) in
the Geography Classroom

The aim here was for students to engage with the empirical and theoretical founda-
tions of the successful implementation of peer feedback and argumentation in geography
teaching and to discuss these results in interdependent cooperative as well as digital visu-
alization methods (e.g., padlets, concept maps, role plays). The new knowledge should
mainly be practiced with interactive formats. For example, one work assignment in the
first chapter of the unit was (translation of the task in Figure 1):
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Figure 1. Integration of explanatory videos in the unit (screenshot).

“Please watch the explanatory video and the integrated assignments. Summarize
briefly which benefits of peer feedback the teacher and the students name and to what
extent the students’ texts have improved. Then try to structure the potentials mentioned
in the video systematically with terms such as (text competence or text quality) in a
concept map.”

Figure one shows how the sample task is integrated into the user interface of the OER
unit. You can see the positioning within the flow of the OER unit on the left. You can see
the introduction text and the integration of the video in the learning platform.

3.3. Step (Chapter III in the Learning Unit): Get to Know: Students Learn (New) Strategies for
Using Peer Feedback to Promote Argumentation Texts in Geography Lessons

At this point, explanatory and animated videos played a crucial role. One teacher
created videos of an exemplary lesson design in which peer feedback was used. The
teacher presented an exemplary sequence of four high school lessons for students to
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follow in the asynchronous OER unit. The teacher presented a checklist for successful
peer feedback use in teaching argumentation. Furthermore, the videos also presented and
reflected on the teaching materials used in school, as well as specific media for school use,
such as google.docs, Padlet or Qwiqr. During the self-study unit, however, the students’
assignments were evaluated automatically throughout.

Furthermore, in the chapter, student teachers learned about the structure of an em-
pirically tested feedback sheet for pupils to promote argumentation skills [5]. Rapanta,
Garcia-Mila and Gilabert [29] summarized three main definitions of what argumentation is
and how it can be assessed: argument as a form, a strategy and a goal. An argument as
a structure or form implies that an argument is a unit of reasoning in which one or more
propositions, which are the premises, are combined to support another proposition, which
would be the conclusion. Toulmin’s function of warrant has been respected here, which
becomes explicit only when the argument is challenged or when the producer needs to
make the warrants explicit. Defining an argument or argumentation as a procedure or
strategy calls for special attention to the dialogical aspects of argument, such as the use of
reasoning in a context [32]. Finally, an argument as a process both involves and addresses
the whole person and his or her context, that is, taking into consideration the particular
circumstances in which the argument is used [33].

An English version was published. In the following, the top categories of the feedback
sheet and the most important criteria and the tasks for the pupils integrated are briefly
presented (see link: https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html, ac-
cessed on 8 February 2023). Furthermore, the feedback sheet contains formulation aids
(scaffolding) to professionalize the partners’ text. The smileys on the right side of the sheet
can be used to assess the arguments in light of the topic, materials and grade level.

Category 1: Number of arguments:
The category is about the partner counting the number of arguments by formally

checking which speech acts can be counted as arguments at all according to Toulmin [28].
Examples of a task in the feedback sheet: Number of complete arguments formulated

by the partner. Complete arguments include an opinion, a proof and a validity relation that
logically connects opinion and proof. These are marked in the text and then counted.

Category 2: General structure:
The category is about the partner evaluating text structural and text coherent features

of the text. Examples of a task in the feedback sheet: Partner organizes and structures
his/her own text. Recognizable and progressively comprehensible sections of meaning
that appropriately support the intention of the presentation (introduction, main body,
conclusion), e.g., through paragraphs. Partner uses structuring terms in his/her text (e.g.,
first; second; next; last; first) . . .

Category 3: Arguing about the conflict/problem:
This category is about the partner taking into account the geographical criteria of

good argumentation in geography lessons, such as multiperspectivity, spatial and temporal
references and addressee reference. Examples of a task in the feedback sheet:

Partner correctly describes the conflict/problem being argued about.
Partner correctly describes the temporal conditions of the conflict. When did the

conflict arise and how did it develop in time? e.g., since MM/YYYY, there has been
discussion about it; until the year YYYY, we should . . . ; until YYYY, it will be
decided whether....

Category 4: Actors:
This category is about the partner appropriately reflecting on the actors in the spatial

conflict and evaluating them in the argument. Examples of a task in the feedback sheet:
Partner names the relevant actors for the issue/conflict, e.g., residents, business

representatives, environmentalists. Partner correctly states the positions of the actors.
Category 5: Material and material reference:

https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
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This category is about the partner appropriately reviewing sources and their linguistic
references in the text and reflecting on the evidence for the arguments. Examples of a task
in the feedback sheet:

Partner makes a linguistic reference to the source in his or her text. Partner compares
materials and links information in a meaningful way.

3.4. Step (Chapter IV): Students Now Apply the (Acquired) Strategies for the Successful Use of
Peer Feedback for Teaching Written Argumentation in One’s Own Teaching Unit Design

Here, the students received further support materials, such as formulation aids for
learning objectives, lesson plans, progress plans, lesson planning and tasks to reflect on
linguistic requirements in geography lessons in terms of technical language (Figure 2). One
focus of the reflection was on Morawski and Budke’s [81] model, which specifies linguistic
requirements in geography lessons. Students then presented their lesson designs and were
asked here to justifiably classify the language requirements they diagnosed in their lesson
plans in the model and to describe them in terms of the difficulties encountered by students.
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3.5. Step (Chapter V in the Learning Unit): Students Reflect on the Learning Gain through This
Learning Unit Using Innovative Methods

Based on a developed feedback sheet, the students were asked to evaluate their fellow
students’ lesson designs in a reasoned manner during and after the presentations. Finally,
the best lesson plan was selected, and the criteria were recorded. In face-to-face sessions,
the present teachers and the students discussed the tasks, and good tasks were selected on
a reasoned basis using feedback catalogs (see link: https://www.ilias.uni-koeln.de/ilias/
goto_uk_cat_3758292.html, accessed on 2 December 2022).

A synchronous zoom session was held to discuss the results, have discussions and
reflect on the seminar. As a summary, in the teaching project of the OER unit, the students
were asked to finally design a lesson for a ninth-grade class based on the peer feedback
method as a culmination of the unit. The student teachers were asked to also design their
own peer feedback materials in that project for their future pupils on the basis of the models
provided in the OER unit. The students were further asked in that project to create their
own learning unit on peer feedback. The problem question of the teaching unit as well as
the content topic could be chosen by the students themselves, as well as the grade level
of the class they would potentially teach. The only decisive factor was that they decided
on a linguistic product/action that they wanted to consciously promote in their students
through the peer feedback method. The students were supposed to constructively reflect
and evaluate the method and their learning outcomes.

4. Methods: Data Collection and Analysis

Creating a competency model was intended to operationalize changes in students’
competencies related to knowledge of the method peer feedback and practical use of the
method, as the student teachers’ products could be assessed through the model. Through
the competency model, the research question “To what extent does the OER unit improve

https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
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the teaching competencies of student teachers in the area of promoting the argumentation
competencies of their future students with peer feedback methods?” could be expanded
into differentiating subquestions that refer to the student teachers’ competences in the
model including, e.g.,

1. Subject didactic knowledge about the method: to what extent has knowledge of the
learning objectives that can be achieved through the use of peer review increased
through the use of OER?

2. Concrete preparation and diagnosis: to what extent are students aware of the benefits
and uses of the feedback sheet after completing the OER?

3. Implementation: to what extent can students meaningfully embed peer feedback into
specific lesson planning after working with the OER?

4. To what extent did the competency model for evaluating the student teachers’ perfor-
mance on lesson planning promote argumentation competence with peer feedback?

The competency models were formulated in a dimensioned and graded form, and
the expectations of the competencies of the teachers that provide school activities are that
they take on a guiding function for the design of lessons and assume a guiding function for
the design of instruction [82] (p. 12). The previously dominant modeling of competencies
according to the areas of factual, social, methodological and personal competencies has been
replaced by an acquisition of competencies that “starts with the systematic development of
‘intelligent knowledge’ in a domain”. Here, this knowledge refers to the language-aware
teaching competence using peer feedback in the domain of promoting argumentation
competence [83] (p. 22).

As addressed earlier, a competency model was developed that fanned out individual
competency pillars of students to place them in a competency domain to ultimately show
how good they are at using peer feedback to promote argumentation in future pupils.
Through the competency model, points considering the rating could be assigned to per-
formances along certain levels and areas of competencies. Through this rating, statements
could then later be made about the students’ level of professionalization before and after
the treatment. The competency model was developed, among other things, on the basis
of the above-mentioned literature as well as the requirements for teacher training in ge-
ography in Germany. Furthermore, some cooperation partners of the Digeo project have
gained practical experience in schools on language-aware teaching. The experiences of
these teachers in the Digeo project in the use of peer feedback methods were also used
to make the competence model valid and to develop it further. This way of bringing in
diverse and concrete practical experiences to assess student teacher performance should
reduce and address the criticisms of the item-based theory on which the competency model
is based here [84,85].

Central in the model is the distinction in the competency model between the general
didactic knowledge about the use of the method and the practical transfer knowledge for
the implementation of the method in the classroom [86] (p. 15f.); [87] (p. 17f.).

4.1. Data Collection

A one-group pretest–post-test experimental case study design was used to test the
influence of the OER unit on students’ competences in using peer feedback to teach argu-
mentation to high school pupils in geography (based on methodological work by [88–90]).
The influence of the OER unit on the student teachers’ competence in teaching peer feed-
back based on the competency areas in the model and the research question was measured
and observed in three ways; more precisely, this refers to the investigation of the change
in the student teacher’s scoring in the pre- and post-test based on the competency model
before and after the OER unit.

The questions were basically based on the key competencies of the competency model
(see Table 1) but were specified for the test in the area of concrete teaching scenarios as
well as extended by questions for self-assessment regarding one’s own competence in
using the method. The said test can be found at the above link (see link: https://www.

https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
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ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html, accessed on 8 February 2023). The test
included questions about the self-assessment of their own competence in the use of the
method, knowledge about the method itself and transfer knowledge about the use of the
method, e.g., regarding the age appropriateness and the structural procedure of the use of
the method in class. Furthermore, the diagnostic skills of the student teachers were asked,
i.e., how they would assess pupils’ abilities and how they would deal with heterogeneity
in the method procedure when executed in class.

The questions on the test were intended to make the competency domains of the
model operable so that conclusions could be drawn about competency enhancements based
on the answers (Table 2). Examples of the questions in the pre- and post-test are shown
in Table 2.

Table 2. Operationalization of the test questions.

Questions in the Test According to Competency Area (Competency Model; See
Table 1)

Which learning objectives would you formulate in a didactic
commentary on a teaching unit with peer feedback and which
areas of competence/skills can be promoted in the pupils with

this method?

1. Determination of
learning objectives by the student teachers for pupils in the

geography classroom using peer feedback

What advantages and disadvantages do you see in the peer
feedback method?

1. Determination of
learning objectives by the student teachers for pupils in the

geography classroom using peer feedback

For which grade/age group do you think the feedback sheet
and method presented in the unit is suitable? 3. Planning: Preparation and Diagnosis

When in the course of a teaching sequence/series would you
use the peer feedback method? 3. Planning: Preparation and Diagnosis

What factors do you think play a central role in successful peer
feedback among pupils? What do students need to consider for
successful feedback? What needs to be taught to pupils in order

for them to give feedback successfully?

3. Planning: Preparation and Diagnosis

4. Planning: Implementation/Transfer

What concrete practical preparations do you need to make in
planning before using the peer feedback method in the

classroom?

3. Planning: Preparation and Diagnosis

4. Planning: Implementation/Transfer

What steps should you follow to introduce/explain the peer
feedback method in the classroom?

3. Planning: Preparation and Diagnosis

4. Planning: Implementation/Transfer

In case of uncertainty, the students should also indicate what would be helpful to
them, if anything, or where they themselves see concrete deficits in their teaching com-
petences. This identification of deficits should be explained with reasons. Beyond the
student feedback, these questions were intended to provide further impulses for the future
professionalization of student teachers in the field in order to use the method even more
effectively in the future. In addition, a master’s student dealt in her master’s thesis with
the appropriate involvement of student feedback on the conducted OER unit.

The questions were answered anonymously and online before and after the OER unit.
The self-assessment questions were made validatable with Likert scales. The questions
were to be answered by students basically as if they were writing a test. So, the students
were asked to write down everything they knew about the topic and how they (would)
deal with the topic of argumentation and the method of peer feedback in a very practical
way in class.

The tasks/questions in the test had to be answered in writing, so there was some
textual data base on them. On the one hand, the texts were subjected to a qualitative
content structuring content analysis in order to categorize and filter the students’ problems

https://www.ilias.uni-koeln.de/ilias/goto_uk_cat_3758292.html
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and deficits [71,72]. Second and most importantly, the texts and the students’ statements
contained therein were analyzed and evaluated and could be assessed by a rater of the
test. This rater, who could build on a broad experience in using the method in practice
and in training teachers in higher education, evaluated the students’ statements in the
test by giving the answers a rating in the competency model before and after the unit.
This approach of bundling and superimposing competencies on the part of the raters to
rate student statements was intended to reduce the violation of specific objectivity (in the
understanding of item–response theory) to some extent [84,85]. The interrater reliability
was therefore determined by comparing the congruency with the category assignments for
all transcripts by the raters. The statements were then connected by an analysis strategy
summarization by two researchers [71,72]. Thus, the ratings before the OER unit could
then be related to and compared with the ratings after the OER unit. The teaching material
developed by the student teachers was presented in the final session after the OER unit
and was discussed and uploaded on the OER platform so that there was permanent access.

4.2. Qualitative Approach of Evaluating Students’ Answers in the (Pre- and Post-) Test

The following two examples illustrate how the students’ answers were evaluated in
relation to the pre- and post-tests. First, the anonymized responses in the pretest were
evaluated along the competency model (Table 1: Areas of knowledge, etc.). After the
students completed the OER unit, the pretest responses were scored. After the post-test, the
scores were compared. This example refers to a student’s answer to the following question
on the pre- and post-test:

In your opinion, to what extent are there possible disadvantages of the peer feedback
method? (1. Determination of learning objectives by the student teachers for pupils in the
geography classroom using peer feedback)

Pretest: RA21: “The method can be time-consuming, depending on the length of the text,
and should therefore be used with caution. One-sided feedback can also block the method.
When dividing the students into groups/partners independently, it can/will happen that
they are divided according to sympathy, which can significantly limit the method.”

Posttest: RA21: “The method is time-consuming, as you not only have to create texts and
have them revised several times. Here it is also necessary to be flexible to a possible lack
of time. For the teacher there is a high preparation effort. In addition to the information
material, a questionnaire should be created, the digital platform must be set up, as well as
the expected results. If the performance level or the thought processes of the pairs are too
similar, it can come to the fact that no appropriate feedback comes about, so that here on
suitable differentiation must be paid attention to. Likewise, attention should be paid to
the fact that problems can occur if the criteria of the feedback sheet are not understood. If
the materials do not correspond to the level of the students, it can happen that no feedback
is given.”

What the examples show us is that the student had a much more complex idea of
what needs to be included in the planning of the teaching sequence in the post-test after
the OER unit. He separates, for example, support material from the inclusion of digital
media. Obviously, he obtained more points in the area of reflecting on the planning and
preparation. More points could also be awarded in the scoring for the more concrete
implementation because he pointed out much more concretely the difficulties in grouping
students that results from different abilities. He thus addressed differentiation and hetero-
geneity more specifically. Further, in the post-test, he addressed the difficulties students
may have with pupils. More points could also be awarded in the scoring for the more
concrete implementation, because he pointed out much more concretely the difficulties in
grouping students that result from different abilities. He thus addressed differentiation
and heterogeneity more specifically. Further, in the post-test, he addressed the difficulties
that students can have when the criteria of good reasoning are not transparent enough or
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these are not addressed well enough. However, the basic data here were collected through
the results of the pretest and post-test.

5. Findings

The results section first describes the overarching changes in scoring among students
between the pretest and post-test. Then, individual categories from the competency model
are examined in more detail. The results are divided into the area of evaluation of the
treatment, i.e., to what extent did the student teachers improve or deteriorate in which
competence areas after the OER unit related to the rating in the competence model.

Improvement in Scoring According to the Pre- and Post-Test

Let us start with the results regarding the evaluation of the treatment. Figure one
shows the anonymized codes of the student teachers under the bars. The bars show the
scores in the pre- and post-test. The top bar area shows the difference between the pre- and
post-test.

It can be seen that all student teachers except one improved in the rating (Figure 3).
However, the degree of improvement varied. Not all students improved equally well and
there were already differences in the scoring in the pretest, from no prior knowledge to
little prior knowledge. The maximum score to be achieved was 50 points.
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It is noticeable that through the OER, most students could now more accurately
represent and explain the competencies of the students that can be promoted through peer
review and the learning objectives in the area of lesson planning. Further, most student
teachers improved in reflecting on the advantages and disadvantages of the method.
After the treatment, they were able to describe more precisely how they would deal
with difficulties in the learning group, for example in the composition of the feedback
pairs or how they can provide linguistic support. The next areas in which most student
teachers improved were diagnosis, class preparation, sequence planning and student
addressing in terms of reasonable explanations for instance. The following two examples
illustrate student competence growth related to lesson planning and diagnosis (competency
areas 3–4). These are statements from the post-test. In the pretest, they were both unable to
name any answer to the following question. Now they both go into different areas such as
language support and preparation as well as differentiation.

Preparation (diagnosis): What concrete practical preparations would you make in
planning before using the method in class?

HR 26: “Students must first be comfortable with the lesson topic and writing an argu-
mentative text so that they can confidently apply the criteria of the evaluation sheet. I
would practice writing and then evaluating the argumentation often beforehand. Sample
texts should make it easier to correct.“

AR89: “Give pros and cons, justify comments and make remarks in the text and in the
feedback sheet, reduce students’ inhibitions (they should be honest and also criticize),
communicate with each other. Students might not take this task of giving feedback
seriously enough or they might not dare to criticize. But it could also be that some
students do not know how to deal with criticism, especially if it does not come from the
teacher, but from someone who has not yet understood the topic. First, students need to
be taught the basics before they have time to write the texts. In addition, the criteria of
writing should be known.”
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This means that students could express a more precise understanding of how to
meaningfully arrange lessons on argumentation and peer feedback in their own teaching.
The results that referred to the students’ self-assessment showed that three quarters of
the students assessed themselves more competent regarding the use of the method. The
results from Figure 2 suggest that the improvement in self-assessment is more targeted at
theoretical general knowledge. Figures 5 and 6 again illustrate the changes in scoring in the
general knowledge of the method and in the area of transfer knowledge. Again, general
knowledge here refers to the extent to which the students could theoretically justify the
use of the method and to which they could reflect on the use with regard to theoretical
advantages and disadvantages of the method. Transfer knowledge here again specifically
meant answers in the test that referred to what thoughts the student teachers formulated
with regard to reflecting on the use of the method in the classroom, such as how elaborated
their planning thoughts related to the practical use were and which criteria they referred
to from the OER unit. It is interesting to note that while more students improved in the
area of general theoretical knowledge of the method, significantly more students could
demonstrate any knowledge at all in the area of transfer knowledge. More than half of
the students could not say anything in the pretest in the area of prior knowledge about
the implementation of the method, which was not surprising if they did not know the
method before. Nevertheless, the result showed that 13 students out of 16 (81%) had more
transfer knowledge as a result of working through the OER unit. With regard to the general
knowledge of learning objectives and competencies among the students, students in the
pretest were already able to build on prior knowledge. Nevertheless, the results varied in
their efficiency from a few students who did not benefit at all to the majority who made
significant leaps in the competence rating
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Students MG03 and AL68 were unable to respond to these questions properly. There-
fore, no data existed here. The following excerpts from the students’ responses intended to
show two things that should make the results from Figures 5 and 6 even more transparent
by explaining the rating more clearly: First, in the case of student AL68, he could give
clearly elaborated answers on general knowledge. The answers differed in depth and
accuracy if one differentiated between transfer and general knowledge. Question: what
learning objectives would you formulate in a didactic commentary on a teaching unit with
peer feedback? (General knowledge).

AL 68: “Students can improve the following competencies via the method: Word process-
ing skills, factual skills, assessment skills, writing skills. Students will also improve their
reasoning skills by having to justify why they can use certain evidence and also write
appropriately for the audience.”

Second, the difference in scoring in transfer knowledge (competency area 3 + 4) was
evident in the statement between AL68 and ET35. AL68 mentioned in principle only two
superficial points about the preparation and diagnosis of the method whereas ET35 showed
a much more complex understanding of the method (competency area 3 + 4). Accordingly,
AL68 received no points in this area in terms of transfer knowledge, whereas ET35 gained
more points in the scoring. Question: what do you need to teach the students in order for
them to use the method successfully? (Transfer knowledge).

AL 68: „Students must be honest and trained in this method”.

ET35: “The students are given another text and have to evaluate it according to the
evaluation criteria/sheet. Afterwards, there is an exchange between the students to talk
about it, if something was unclear, etc. The students are asked to evaluate the text. In
plenary, common mistakes, ambiguities, etc. are discussed and improvements are noted.
Students should also know the pros and cons of the method, be able to justify comments
and make annotations in the text and feedback sheet. Inhibitions of the students should be
reduced (they should be honest and also criticize) and communicate with each other and
also allow questions. Feedback should be appreciative.”

6. Limitations, Discussion and Implications

In the following, we include the results in the discussion on the extent to which insights
into the research question “To what extent and in which areas does the OER unit improve
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the teaching competencies of student teachers in the area of promoting the argumentation
competencies of their future students with peer feedback methods?” could be provided.

The results should be understood here as the results of a first study in a pre–post
design to examine the increase in competence through an OER unit concerning teaching
argumentation with peer feedback methods. The aim, therefore, was to find out explo-
ratively how an OER unit can be used successfully in order to create first approaches in
the still quite unexplored field of asynchronous in-service training formats in (geography)
teacher professionalization on the topic of promoting pupils’ argumentation competencies
through interdependent peer feedback methods. Through the results, impulses for change
and further progress in the OER unit will be discussed, and insights regarding the effective-
ness of the unit on students’ perceptions of competence will be developed. More general
conclusions such as the positive effect on the use of OERs in higher education or the design
of OERs for higher education are also discussed in the field of geography.

In general, it can be stated that the OER unit led to an increase primarily in knowledge
areas that generally address the advantages and disadvantages of the method peer review
as well as the learning objectives associated with the use of the method, albeit with varying
intensity, among the test group.

In summary, hence, the results showed that all but one student improved in scoring
on the post-test compared to the pretest (Figure 3). In practical implementations such as
the concrete structuring of worksheets and lesson plans, they still showed deficits in the
post-test (Figure 4).

Nevertheless, it is important to emphasize that almost all students improved through
the OER unit in terms of their assessed competencies and the assessed statements in
the test. This shows that the unit showed some promising and efficient approaches that
concretely reflected the benefits of the OER units. The settings here allowed self-directed
learning, in which the student teachers were supposed to be in focus. Furthermore, the
students’ different learning styles and learning preferences were taken into account. This
professionalizing teaching unit could therefore further benefit from high flexibility due to the
independence of the time and place individual design and scheduling possibilities [79,91]. The
question arises as to why fewer students made serious improvements in transfer knowledge
compared to general knowledge about the method (Figure 4). The results showed that at
this stage of training, basic skills in lesson planning seem to be partly missing, e.g., related
to the differentiation of learning objectives or the practical monitoring and safeguarding
of lessons. Once again, it should be mentioned at this point that the group of students
studied are still quite at the beginning of their education (bachelor’s degree) and they do
not learn more practical skills in concrete terms until they obtain their master’s degree.
So, it is about embedding further possibilities of the OER in the university teaching to
eliminate possible weaknesses of this. The OER and further work with this should discuss,
among other things, the concrete practically oriented lesson planning of the students even
more, because based on the results here, you can obviously only partially convey transfer
knowledge with such a learning unit. This OER should be used when basic skills for lesson
planning are available—in our case, while obtaining one’s master’s. For subsequent studies,
it might make more sense—especially for students in the master’s program—to conduct the
post-test after the final seminar session and after the discussion of the presented teaching
units. In this way, acquired competencies can still be included in the survey through the
reflection on the material. This type of structuring would also be a suggestion for the design
of another seminar in this area. This may also explain why students scored higher in terms
of general method knowledge.

This study further showed, nevertheless, the positive effects of the treatment through
the OER unit. It was striking, however, that not all students benefited equally from the
unit in scoring and that the students improved differently in different areas. At this
point it should be reflected that the OER unit was mainly conceptualized as a self-le-
arning unit, which accordingly could not offer the interactivity of a face-to-face
seminar [79] (p. 17f.), [91] (p. 10f.), [92] (p. 11), [93] (p. 20f.). The question arises to
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what extent criteria such as individuality or the quality of (automatic) feedback could be
even more increased in further seminars (Scanlon, E. 2010, p. 10f.). For example, a diagnos-
tic questionnaire could be inserted in front of the OER unit, and the students could work on
certain focal points of the unit in a differentiated manner depending on their own identified
deficits or interests [79] (p. 17f.), [91] (p. 10f.). The iterative cycles of testing and refining
in an approach such as ours produced new knowledge within the still rather deficiently
researched field of asynchronous teacher training in the area of student argumentation
development, which is applicable for future projects in OER contexts [92,93].

It is undoubtedly critical and limiting to note here that this study did not include a
control group and therefore it cannot be said beyond doubt whether the concrete increase
in scoring between the pretest and post-test can be attributed exclusively to the learning
unit. However, the students’ answers certainly suggest that this might be a reasonable
explanation as they sometimes directly referred to and quoted the learning unit in the
answers of the test, and they would have had no other contact with the peer review method
during their studies. Further studies in the field of this OER research should in any case
investigate the effectiveness of the OER unit also related to other groups of students in the
training and control groups to compensate for the aforementioned methodological deficits
and to achieve more concrete indications of the effectiveness of specific areas of treatment
(the OER unit).

Another way to look at the poorer results in transfer knowledge is that these may have
also had to do with the curricular design of the teacher study programs in Germany in
general, and that basic legitimizing documents such as core curricula and educational stan-
dards or theoretical advantages and disadvantages of methods are talked about relatively
quickly in seminars or lectures but the practical exercise only come up later. It is worth
mentioning here that teacher education has two phases in Germany—the first phase teaches
theoretical foundations related to geography and geography didactics content, theories
and concepts, and a second phase teaches practical teaching in schools.

To ensure the quality of geography education defined in the way of language-aware
teaching, a contribution is to be made in the course of teacher training. In this sense, the
study brought the following: a model was developed to diagnose the competencies that
students should have when using the peer feedback method to promote argumentation
skills in future students (Table 1). In the area of professionalizing language-aware teaching
related to pupils’ argumentation competencies, scholars would have to discuss and fur-
ther develop the competence model presented here (Table 1) in the context of formative
assessments. The model can be used in future workshops for the in-service training of
teachers and students alike by using the model and testing procedures to measure the
effectiveness of training, similar to the case study here. After the initial testing phase in the
study area presented here, changes could be made in the structuring of the competency
areas. For example, the precise separation between practical and theoretical knowledge
and the subdivision into preparation and diagnosis as well as competencies for transfer
and implementation has emerged as a meaningful split in the model. The final result
was published in this article (Table 1). Not only was the competency model successful in
operationalizing the students’ responses in their processing of the OER unit, the model
furthermore remotely exemplified how linguistic actions and methods of language-aware
geography teaching can be systematized and queried by using the example of peer review.
It would also be effective to divide the students’ results into levels in order to be able to
assess more concrete support measures after the course of the OER units. It would also be
conceivable to conduct group interviews with students of different levels as a supplement
to the feedback sessions in order to be able to draw further conclusions about problems
regarding implementation in the discussions developed there. These interviews could lead
to even more individualized attention to student teachers’ deficits and areas of interest.
Thinking further, this could lead to offering/developing modular OERs that offer units for
specific subinterests of language-aware geography instruction.
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The creation and verification of the model here should be noted as one of the crucial
important findings of this study. In the sense of the reflections of item–response theory
(e.g., [81,82,93]), this kind of conceptualization and operationalization can also be trans-
ferred to further linguistic actions of geography teaching to even measure the statistical
properties of questions and test items independently of the test takers’ abilities [92,93].
The feedback sheet proved to be effective, as most critical feedback comments on the
partner’s argumentation were recorded in the sheet. The results indicated that arguments
were mainly improved rather than discovering new ones. For future research, it could be
beneficial to include a central task to encourage students to seek out additional arguments
besides their partner’s. Additionally, the use of multiple media was significant, as feedback
comments that led to improvements in the text were not present in all media, leading to
exclusive insights from the students.

Ultimately, the findings from the case study also go beyond the use of purely these
OER and should be discussed in discourses in the wider OER community. It has been shown
that it is precisely the intensive and personal reflection in the presence of the application
task of OER that is meaningful. This means that, as initially suspected, meaningful flipped
classroom instruction is efficient. The expertise of the teacher has also been shown in this
case study in that the elaborated results can be classified. The potential of OERs in terms of
individually generated feedback, which approaches the feedback quality of human teachers,
needs to be further investigated, especially when it comes not only to purely standardized
multiple-choice answers but also to open, more individual answers. In addition, student
feedback should be repeatedly solicited in feedback loops to improve existing OERs. With
regard to inclusive education, the extent to which subtitles are available for explanatory
videos, for example, and which colors and font sizes and fonts are used should be reflected
for accessibility.

7. Conclusions and Outlook

A great strength of the tested OER unit is that the idea of promoting argumentation
skills through peer feedback can be applied to other subjects. Argumentation also plays
an important role in other subjects such as politics, economics, biology or mathematics.
The structure of the learning unit could also be tried out in other subjects since it also
relies on general input phases that do not only address subject-specific didactics precisely
because there is the elegant possibility of adapting the application tasks to the subject in a
meaningful way. Likewise, the competency model can be applied in other subjects.

A possibility for collecting further critical data in that matter, which was also planned
as part of the project, would be to use the digital units with master’s students after their
internships and practical semesters and see to what extent this has an impact on the scoring
results in transfer knowledge. Furthermore, the project partners discussed to what extent
it might make sense to follow up with the OER unit presented and evaluated here on the
instruction of the peer feedback method with a practical intervention phase in the school.
The student teachers would thus prepare themselves with the OER unit, synchronously test
their teaching sequence for promoting students’ argumentation skills with peer feedback
in the school during the practical semester and then again work through another OER
unit to reflect on their experiences in the school. On the basis of the OER unit, a digital
portfolio could be created so to speak, which guides the students to reflect on their methods
used in the practical phases to promote argumentation. This would again be followed by a
synchronous period with the instructor to sort through the practicum experiences. Such
an approach would probably not only increase the transfer knowledge, but the OER unit
would create a transparently uniform and verifiable tool for monitoring and evaluating
language-conscious professionalization, which can be continuously developed further in
the network of project partners and can be applied widely.

Teaching in the university education and training of teachers in the corona pandemic
has increasingly shown that synchronous and asynchronous formats can mesh quite effec-
tively. The question arises as to what extent instructors can take up methods identified as
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effective in order to integrate the benefits of asynchronous OER formats into the increas-
ingly re-emerging face-to-face teaching as well in order to make the actual face-to-face time
in a seminar even more profitable for students. Our experience in embedding OER in higher
education teaching shows the effectiveness of well-timed asynchronous and synchronous
flipped classroom arrangements. This study showed that preparation, i.e., theoretical input
prior to a plenary discussion task, can be successfully embedded in a withholding phase.
This case study further illuminates that the way, especially in the professionalization of
teachers for digital and individualized levels of training, is being paved more and more in
order to be able to use the direct contacts of interaction even more effectively and interest
driven. Such a more effective flipped classroom design with OER formats can mean that
students can talk in a very concrete way with the lecturer during the face-to-face time
about their personal experiences and knowledge enhancements through the OER units.
The synchronous interaction with the lecturer can then set the necessary impulses to dock
further professionalization steps in the student. Not only does this provide the opportunity
for even more individualized learning for student teachers, which could be tailored more to
their inclinations, abilities and attitudes, it then also benefits the pupils in the end. Prepar-
ing one or more generations for the challenges of linguistic heterogeneity in classrooms
and making language-aware teaching the norm is such an engaging task that successful
conceptualizations of effective OER units in the field should be a crucial tool of future
teacher education (in geography).
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