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Abstract. Recently, the use of immersive technology has gained an increasingly
interest in teaching.Virtual reality (VR) is an example of a resource offering promi-
nent potentials for students’ learning. The purpose of the study is to investigate
the ways adaptive VR environments can foster students learning in multilingual
study guidance. There are large differences at a national level in how multilingual
study guidance is designed. Based on a co-design approach, combining methods
of action research and design-based research, this study seeks answers to how to
didactically design multilingual study guidance for promoting the development of
students’ conceptual knowledge with adaptive VR environments. Expected out-
comes of the study can be related to the development of a didactically adaptive
multilingual study guidance with the purpose to promote students’ conceptual
knowledge by means of adaptive VR environment. These results will be based
on the development process leading to a didactical design of multilingual study
guidance with adaptive VR environments, which will be tested in collaboration
between teachers, students, VR designer and researchers.

Keywords: Co-design · Design-based research · Learning ·Multilingual study
guidance · Virtual reality

1 Introduction

In recent years, the use of digital resources has gained increasingly prominence in schools
and teaching [1]. The rapid development of digital tools has resulted in a situation
where information and knowledge are available in new manners and our learning and
reasoning to an increasing extent takes place in interaction with such external tools [1].
This development has resulted in new arenas for research and raises questions about
how teachers and students can best be supported in discovering meaningful ways to use
digital resources in learning activities. Virtual reality (VR) is a technology that offers
virtual experiences which the user can perceive as real [2]. Through three-dimensional
(3D) systems in combination with interface devices, users become immersed in a virtual
environment [3]. Features such as sound, visualizations and haptic feedback create a
sense of being there [4, 5]. In this way, VR constitutes an example of a technology that
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invites new conditions for how to organize learning activities. However, research points
to the need for more studies in this developing field [6].

Currently, we have a large group of multilingual students in Swedish schools. Every
fifth student in compulsory school has basic knowledge of a language other than Swedish
[7]. Multilingual study guidance in students’ first language is a support that exists in
Swedish schools to enhance the development of students’ learning [7]. Research demon-
strates that the development of students’ knowledge benefits from the fact that concepts
and content related to a specific subject are consolidated both in the students’ first lan-
guage and in Swedish [8, 9]. There are large differences at a national level in how
multilingual study guidance is designed [10, 11]. The Swedish Schools Inspectorate has
for many years pointed out shortcomings in how schools organize multilingual study
guidance [11]. For example, multilingual study guidance is in general not designed
grounded in the students’ individual needs [12]. Knowledge and research on multilin-
gual study guidance is limited and this study therefore focuses on the need for new
arenas and resources that can be adapted and developed to meet student’s need. VR
can be used as a resource to meet individualized study guidance designs. Through VR
environments, the teacher can create interactive environments based on subject-specific
content suitable for the student’s needs [13]. In this work-in-progress paper, we describe
a study which is in initial phase where the data collection will start in autumn of year
2022. The purpose of the study is to investigate the ways adaptive VR environments can
foster students learning in multilingual study guidance. The research question addresses
how to didactically design multilingual study guidance for promoting the development
of students’ conceptual knowledge with adaptive VR environments.

This study is a cross-disciplinary collaboration between researchers, teachers, stu-
dents, and an external consultant bringing in expertise in developing adaptive VR envi-
ronments (VR-designer).All partieswill engage in creating context-sensitive knowledge,
which is based on local theories of teaching and learning in VR environments [14]. Con-
sidering this, the study will go beyond issues that only concern implementation and
development of digital technology in school settings, which has central contributions in
the form of a cross-disciplinary grounded model for practice-based research.

2 Related Work

Interacting in a multidimensional environment with realistic representations of everyday
phenomena makes it possible for students to overcome physical separation and feel
immersed in a newway of learning [15]. VR simulates physical presence and the illusion
of being on site can increase students’ engagement [16] as well as lead to improved
communication and cultural skills [17]. In a literature review on the use of VR head-
mounted display in education and training, Jensen and Konradsen [18], identify research
which points to that users of VR environments based on a highly immersive system
are more engaged, take the VR simulation more seriously and spend more time on a
learning task (see e.g., [19]. In their study, Makransky, Terkildsen and Mayer [6] found
that students learned more in low-immersive environments compared to high-immersive
environments. However, since this research points to divided results [see e.g., [19],
Makransky et al. [6] argue for the need of more research. Furthermore, research shows
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that in virtual environments, students can actively participate in meaningful activities
and take responsibility and regulate their learning through, for instance, progression at
their own pace, selection of support functions and repetition [15]. Students’ stress and
affective filters have been shown to decrease [20], such as social anxiety and modesty,
which generates greater self-confidence and more willingness and motivation to learn
[21]. Some known limitations for the use of immersive technologies are, for example,
pedagogical framing and individual diversity [22] and technical distraction [23].

Developing conceptual knowledge in all school subjects is an all-encompassing goal
for students in Swedish primary and lower secondary school [24]. Subject knowledge
and language are developed in an integrated process, which means that subject teach-
ing, not only in Swedish, becomes important for students’ language development [25].
Developing a language in parallel with learning a specific school subject presupposes
that, within the framework of subject teaching, students are given conditions to acquire
the language that characterizes the respective school subject. The student develops sub-
ject literacy, which includes both subject-specific concepts and linguistic resources for
reading, interpreting and producing texts [26].

Research argues that an important aspect for newly arrived students to reach academic
success is to offer access to all subject areas and take advantage of their first language [27,
28]. This implies that teachers need to not only focus on newly arrived students learning
the Swedish language but to focus on the development of students’ subject-specific
knowledge at first hand [29]. In Swedish schools, teachers inmultilingual study guidance
should, as Dávila and Bunar [30, p. 109] put it: act “as a bridge between children’s first
language and the subject area content” [see also 31, 32]. The few research studies that
exist in the field of multilingual study guidance highlight collaboration between teachers
giving study guidance and subject teachers as to best develop study guidance in line
with the knowledge goals in the curriculum [e.g., 32, 33]. Other important aspects for a
successful multilingual study guidance are to offer teachers more time to plan teaching
activities but also offer them arenas for competence development so that they can design
activities with high quality [29].

In a review of multilingual study guidance in the Swedish school in grades 7–9, the
Swedish Schools Inspectorate [10] shows that study guidance does not always provide
the expected support that students need to be able to meet the knowledge requirements
of the curriculum. Rosén, Straszer & Wedin [34] argue that several teachers in multi-
lingual study guidance use digital resources of various kinds during the study guidance.
For instance, teachers and students use the teacher’s phone to go online and search for
information or to search for YouTube clips to support students’ development of knowl-
edge.When it comes to research studies on howmultilingual study guidance with digital
resources is didactically designed, the literature review has not identified any relevant
studies. Thus, research is needed on how multilingual study guidance is conducted in
schools [32] since there are only a handful empirical studies that are undertaken in
classrooms where multilingual study guidance takes place [examples of studies: 31, 33].

3 Theoretical Framework

The study is underpinned by a co-design approach combining methods of action
research [35, 36] and design-based research [14, 37]. This will provide the study with a
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practitioner-empowering and theoretical lens successfully combined in the past [38] to
examine educational designs “in a holistic, systematic, principled and sustainable way,
taking into account the complexity of the contemporary learning environments” [39].
This entails involving researchers, teachers, students, and VR designer in equally legit-
imate opportunities of systematic, iterative and reflective development [40] of concrete
educational activities in real classroom situations [e.g., 41].

Teaching in these new forms of educational environments in which learners engage
with different digital tools (e.g., VR environments) is recognized as moving away from
delivering content to students towards a creative process of design for learning of new
practices, activities, resources, and tools that underpin particular learning objectives
in a given educational context in a continuous dialogue with the learners in practice
[42]. Hence, the learning process concerns then an activity-centered design of emergent
learning situations with teachers designing for learning tasks where students have oppor-
tunities to create their own learning paths, previously more controlled by a teacher who,
for example, would provide a specific material [43]. Designing for learning and teaching
concerns supporting students in using and expressing their knowledge and skills through
and with multimodal resources which also implies recognizing expressions as signs for
learning [44, 45].

Here, the fundamental parts of teaching regarding what should students learn (con-
tent), how they should learn it (methodology) and why this content and this method
for these specific students (purpose and goal) need to be addressed together with a new
knowledge domain that entails not only which technology to use but also a larger con-
text based on questions concerning interactivity in the physical and virtual spaces, when
to teach and where [46]. This entails awareness of the relationships that arise between
technology, student, and context. The content-technology relationship is brought to the
fore as a question of design and which technology to be used, also considering questions
such as why and how. In the student-technology relationship, the focus shifts to the use
of digital resources and the interaction. Considering these relationships, the primary role
of the teacher is then related to the design and layout of teaching situations and learning
activities [43, 47].

We will use a previously developed and tested Design Dice framework for didactical
design [46, 48]. In this study, didactical design (DD) refers to the design of teaching
sequences targeting a specific learning objective and subject content that includes a
preplanned sequence of lessons, with a detailed teaching plan, including how to imple-
ment and conduct the task. Researchers, teachers, students and VR designer will work
in a cyclic process which contains initial problem identification, contribution with new
design ideas that is jointly discussed and reflected upon during workshops and team-
meetings informing the development of subsequent didactical designs (i.e., re-designs)
then implemented and tested in classroom settings. This complex change in teaching
requires time, careful planning, and a gradual as well as systematic incorporation of
what proves to become successful. This is where this study of, iterative, and systematic
co-design work will contribute analyzing concrete educational activities in real learning
situations over time.
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4 Methodology

The research team has already established collaboration and agreement with three
schools, two teachers in multilingual study guidance and the VR designer. The teachers
and the VR designer have started an initial collaboration regarding the development
of VR environments in teaching activities. Approximately eight students (aged 9 to 13)
from three schools will participate in the study. In this study, multilingual study guidance
teachers, students, VR designer and researchers together plan for and carry out work-
shops and implement DDs in order to develop teaching practices. Throughout the design
phases, we will continuously gather empirical material, which includes a) documenta-
tion of interviews with teachers working with multilingual study guidance, students and
VR designer, b) documentation of collaborative work in workshops, c) documentation
of teaching activities in the adaptive VR environments, and d) documentation of stim-
ulated recall interviews with teachers, students, and VR designer. Audio recordings of
interviews and video recordings of activities in the VR environment constitute the main
method for documenting communication and interaction between teachers, students, and
VR designer. Recordings of activities in the VR environments will be used to analyze
how teachers and students interact in the VR environment. The video recordings of VR
activities will also be used as props in stimulated recall interviews for teachers, students
and VR designer to reflect on opportunities and challenges with the study guidance
carried out in the adapted VR environments [49].

Different analytical tools will be used to make comparisons between different types
of DDs of multilingual study guidance activities and between different schools. We have
made a preliminary planning of which analysis tools to use but depending on the nature
of data some flexibility is required. One of the methods used is workshops. The work-
shop format leans on highly dialogic and iterative processes and supports collaborative
learning and partnership between teachers, students, developer, and researchers in the
project [50]. According to Ørngreen & Levinsen [50], research on the workshop method
is limited. With this study we contribute to a growing knowledge using innovative meth-
ods in collaboration between teachers, students, VR designer and researchers with a
special focus on DD involving adaptive VR environments to foster students conceptual
learning. The audio recordings and stimulated recall interviews will be analyzed using
thematic analysis [51] where we identify patterns in the empirical material which in turn
are organized into themes. The study will derive from a three-year, iterative, and sys-
tematic co-design work where concrete educational activities in real learning situations
over time will be analyzed.

5 Expected Outcomes

As already mentioned, we have not yet collected the data and thus not carried out any
analyses. However, results from the authors’ previous studies on the use of digital tech-
nologies in school settings demonstrate that digital tools have the potential to reconfigure
learning activities that support students’ learning. However, it is not enough to add tech-
nology to enhance learning but rather, it must be embedded in a systematic pedagogical
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arrangement that focuses on specific educational goals [e.g., 52, 53]. Furthermore, pre-
vious results indicate a diversity of experiences on the effect on digital technology in
school settings which is important to consider [e.g., 54, 55].

Expected outcomes of the study can be related to the development of a didactically
adaptive multilingual study guidance with the purpose to promote students’ concep-
tual knowledge by means of adaptive VR environment. These results will be based on
the development process leading to a didactic design of multilingual study guidance
with adaptive VR environments, which will be tested in collaboration between teachers,
students, VR designer and researchers.
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