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Abstract:

This meta-review explores the inclusion sensitivity of Magrid, a digital learning tool designed for children aged
3-9, with particular emphasis on learners with special educational needs (SEN). Three original reviews are
synthesized: two by pre-service teachers in an international course held in Sweden, and one by a Czech PhD
student within the field of education. All reviewers used the FroLLM framework, a reflective tool developed by
an interdisciplinary European research team that offers six areas for reflection on inclusion sensitivity in learning
materials. The meta-review shows opportunities for inclusion in terms of Magrid’s adaptability, multilingual
support, intuitive design, and accessibility. According to the original reviews, these aspects have the potential to
contribute to highly inclusion-sensitive learning settings. Obstacles were connected to learners’ limited oppor-
tunities to reflect independently, which hindered agency and empowerment, and to the way that feedback was
directed towards the teacher instead of the students. The meta-review reflects on what different understandings
of inclusion emerge in the reviews of Magrid. Against this backdrop, Magrid can be understood as supporting
inclusion in terms of location and placement, providing SEN support as well as academic and social support
for all learners. However, the more complex understanding of inclusion as community building and providing
the learner with a feeling of belonging was less evident in the original reviews. The meta-review concludes that
while Magrid offers strong structural inclusivity, deeper forms of inclusion—like student empowerment and be-
longing—are harder to achieve and evaluate through digital tools alone.
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1 Introduction

Magrid is a digital teaching material with the full name
Magrid Learning Solution. It is a digital learning tool
that supports inclusive education by removing lan-
guage barriers in early math. Magrid supports the
development of mathematical, visual-spatial, and
cognitive skills. It is designed for diverse classrooms,
including students with special educational needs,
speech or language difficulties, and multilingual back-
grounds. The app uses visual, non-verbal instructions
so all students can engage equally, regardless of
their language skills. Through interactive exercises—
such as sorting shapes or identifying patterns—stu-
dents develop key skills in a playful and accessible
way. Magrid promotes equity in learning by adapting
to each child’s individual pace and abilities. The ma-
terial is directed to support learning in mathematics
for younger school children and preschool children
of about 3-9 years of age. There are also exercises
available for students in the age group 9+. Magrid
is presented as being especially directed towards
special education needs (SEN) students. The number
of exercises is large, about 2,500. Magrid has been
designed, developed, validated, and tested in three
countries: France, Germany, and Luxembourg. It was
published with the copyright © Magrid Learning Solu-
tions Lucet, University of Luxembourg. An interdis-
ciplinary team of experts was involved in developing
the material. These belong to the fields of education,
psychology, neuroscience, cognitive science, and
computer science. The material is available in seven
languages: English, French, Luxembourgish, Portu-
guese, Spanish, German, and Nepali.

The following meta-review synthesizes three original
reviews of Magrid. Two of the original reviews were
performed in 2024 by two pre-service teachers at-
tending a Blended Intensive Programme (BIP) in
Orebro, Sweden. One of these pre-service teachers
was Swedish and the other one Czech. The third
review was performed during the spring of 2025 by a
PhD student in the field of education from the Czech
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Republic. The same evaluation tool, FroLLM, was
used by all three students. The FroLLM framework
will be briefly explained in the methodology section.
The context of the 2024 reviews was that they were
performed in relation to a BIP course on inclusion and
diversity, which had a special focus on digital teaching
and learning materials. A BIP is an intensive, tem-
porary, and hybrid course with its own curriculum. It
is supported by the European Commission as part of
the Erasmus+ funding lines and as a group mobility
activity for students and higher education teachers.
To arrange a BIP, at least three institutions of higher
education within the European Union must collab-
orate. The BIP at hand was a co-arrangement between
Ostrava University, Bielefeld University; and Orebro
University. In 2024, it was held in Sweden, at Orebro
University; before that, it had already been carried out
twice, in Ostrava and Bielefeld. During this BIP, stu-
dents were introduced to the FroLLM framework as a
tool for evaluating the inclusion sensitivity of teaching
materials.

Consequently, the context of the original reviews and
the knowledge, national setting, and understanding of
inclusion might differ between the reviewers. However,
conducting this kind of meta-review is still rewarding
as it has the capacity to identify discrepancies as well
as connections between what is considered to be
inclusionary in the material at hand, or highlight di-
verse understandings of obstacles and opportunities
for inclusive learning within the six FroLLM reflection
areas. However, as all three reviewers approved of
the FroLLM and reflected on the inclusion sensitivity
in the material with the guidance of pre-determined
questions, it is harder to evaluate how the FroLLM
and the reviewers’ skills and knowledge influenced
their review of aspects that might support or disrupt
inclusion. Therefore, a reflection is provided on the
thematic synthesis of the original reviews, based on
earlier research into the concept of inclusion. This
reflection considers opportunities and obstacles in
relation to different understandings of inclusion iden-
tified in earlier research (Nilholm & Gdransson, 2014).
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2 The FroLLM framework for
evaluating inclusion sensitivity

The FroLLM is one of the main outcomes of an
Erasmus+ project called digiLLM', in which the Uni-
versity of Luxembourg, Orebro University, Dalarna
University, and Ostrava University participated. The
project focused on teaching and learning materials and
their inclusion sensitivity, especially regarding digital
learning materials. Furthermore, the FroLLM was de-
veloped by a team of interdisciplinary researchers from
the fields of inclusive science education, the history
of education, inclusive mathematics education, and
the field of teaching and learning materials. To briefly
describe the FroLLM, it is a learning and evaluation
tool geared towards inclusion sensitivity in digital
learning materials. It contains six reflection areas that
have been identified as carrying properties of special
interest when it comes to focusing on learners and
their need for support in their learning processes, thus
leading to a material that is inclusion-sensitive. To each
of these areas of reflection on inclusion sensitivity con-
cerning the learner in relation to the material, there are
educational questions that can guide the reflection.
The reflection areas are Philosophy, Learners’ Envi-
ronment(s), Learners’ Needs, Learners’ Reflections on
Learning, Learners’ Agency, and Learning Feedback
for Learners. It is always recommended and important
to adapt the questions, supplement and examine
them, in order for the FroLLM to work well for materials
used in the educational system and context at hand.

The FroLLM builds on earlier research and evaluation
tools or frameworks for teaching materials, such as the
work of Mochizuki et al. (2019) on the Eight Affordances
(8A) Model for teaching materials: Ubiquitous Learning,
Active, Knowledge Making, Multimodal Learning, Re-
cursive Feedback, Collaborative Intelligence, Differen-
tiated Learning, Metacognition, and Accessibility. The
six reflection areas in the FroLLM cover, among others,
topics such as flexibility of use, the possible adaptation

of the material or its modalities, students’ motivation
and concentration levels, and the availability of the
teaching content. These areas have also been iden-
tified in earlier research on teachers’ understanding
of possibilities to foster literacy amongst students, as
well-used and well-adapted digital teaching materials
are used (Alsalem, 2016).

2.1 Inclusion Sensitivity in Learning
Materials

For the purpose of this meta-review, | have adopted
the same broad understanding of inclusion that was
developed in the digilLLM project:

[A] broad understanding of inclusion, taking all dif-
ferences between people into consideration and
aiming to dismantle barriers to education. Given
the wide diversity of learners and their educational
needs, we acknowledge that there is no “perfect
inclusive” material. That is why we choose to talk
about “inclusion-sensitive” materials[.] (digiLLM,
n. d.)

Research tends to prioritize either inclusion or digi-
tality and does not consider them simultaneously and
equally. At times, digitality is depicted as something
that contributes to modernization and automatically
solves issues with inclusion (Ben-Yehudah et al.,
2018). To provide the basis for a more nuanced dis-
cussion, and to perform the meta-review in a more
structured manner, an overarching aim has been for-
mulated for the following meta-review. This aim is to
provide insight into obstacles and opportunities re-
garding different aspects of inclusion when using this
specific learning material, Magrid. Consequently, the
meta-review adds an understanding of inclusion to
the thematic synthesis of the original reviews.

The need to reflect on different understandings of in-
clusion stems from the understanding of digital ma-
terials for learning (as well as analog ones) as framing

' This Erasmus+ cooperation partnership project has the ID 2022-1-DE01-KA220-HED-000086909.
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and creating inclusive teaching in close interaction with
the teacher and the student, as being the third corner
in a didactic triangle. In addition, this teaching is also
impacted by the surrounding environment, school, so-
ciety, time, and place (Wager & Bagger, 2024). Con-
sequently, an evaluation model, framework, or quality
evaluation system can never on its own explain or
foresee in what way the material may impact teaching
and learning, and how and if it will prove genuinely in-
clusive for every student. How a material is used—by
whom, for what, together with whom, and in which
educational context—further impacts if and how the
material can lead to sustainable, inclusive, and
successful learning for every student. These circum-
stances, in terms of real opportunities to learn, are con-
nected to both short- and long-term obstacles (Jacquet,
2016), and also to socio-economic aspects, marginali-
zation, and segregationinschoolandsociety. As stated by
Mochizuki et al. (2019): “Links between the quality
of educational materials and learning outcomes are
complex, and quality assurance mechanisms for edu-
cational resources—whether paper or digital—can only
partially address pedagogical issues” (p. 46). Never-
theless, inclusion sensitivity is considered to be both
a means and a goal on the way towards sustainable
learning and high-quality education. Therefore, teaching
materials are a central part in creating inclusive teaching,
meaning a teaching culture and learning environment
that support the diversity of students in their learning
(Ambrose et al., 2010).

3 Methodology

This meta-review is a synthesis of the three original
reviews, which have evaluated the inclusion sensitivity
of Magrid by following the FroLLM. For the purpose
of performing the meta-review, a thematic and qual-
itative content analysis was initially conducted fol-
lowing Braun and Clarke (2019, 2021). Obstacles and
opportunities to inclusion are then discussed. After-
wards, the six reflection areas of the FroLLM are com-
pared in terms of commonalities and discrepancies
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between the three reviews. Drawing on earlier re-
search in the area, digital teaching and learning mate-
rials are considered to be part of the teaching content
(Wager & Bagger, 2024). At the same time, teaching
and learning materials have the potential to disrupt the
complex interactions between the teaching content,
the teacher, and the students. Therefore, patterns
within and across the identified themes and reflection
areas are discussed in relation to three different con-
ceptualizations of inclusion found in earlier research.
These will be outlined in the following sections.

4 Results of the Thematic
Analysis of Inclusion
Sensitivity in Magrid

The analysis identified obstacles and opportunities
to inclusion in general and across the six reflection
areas. Inclusion is found to be broadly understood as
sensitivity to learner diversity and a commitment to
removing educational barriers, rather than achieving
a perfect, one-size-fits-all solution. This is regardless
of the reviewers’ contexts or the setting in which the
reviews were performed.

Obstacles and opportunities to inclusion across
reviews and reflection areas

The reviewers commented on the many possibilities
to adapt exercises and the use of the material as an
important prerequisite for inclusion sensitivity. These
adaptions concerned, for example, features, difficulty
levels, sensory-friendly design, multilingual support,
and the built-in approach or perspective of Universal
Design for Learning (UDL). UDL refers to a teaching
design that provides meaningful learning and access
to the teaching for different kinds of learners (CAST,
2024).

The website offers the accessibility menu with the
ability to change the text size, use text spacing,
pause animations, hide images, change line height
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or use dyslexia-friendly function, make the cursor
bigger or use reading mask or reading guidel[.]
(Reviewer 1)

Children can learn independently, at their own
pace, and pupils with special educational needs
can catch up with their peers|.] (Reviewer 3)

In addition, the reviewers noted that the design and
interface also support inclusiveness, since there are
visual aids, possibilities to be guided, and interaction
built into exercises. The adaptability, together with the
design, thus provides a means to secure inclusion
and the material was overall considered highly inclu-
sion-sensitive by the reviewers:

The subject content is available in language that
the student can choose (see the language area
in the introduction). The content is represented
visually by showing what to do. It's interactive
and available for students with specific needs.]
(Reviewer 2)

Even though the reviews were overall positive and
showed that the reviewers were impressed by the op-
portunities to adapt the materials and the inclusion-sen-
sitive interface and design, with cognitive load, auditive
and visual stimulation being limited, they criticized
the lack of possibilities for the learners to reflect and
have agency in their learning processes. Much of the
feedback was directed towards teachers or parents
instead of the learners themselves. Even though the
material is highly developed for SEN students and aims
to support and prevent obstacles by its UDL approach,
the reviewers found Magrid to lack an unambiguous
definition of inclusion. My comment on this is that this
could also mean that the reviewers themselves have
different expectations of what inclusion really means.

Learners’ Needs

Design and accessibility play an important role in how
inclusion-sensitive the reviewers understand Magrid
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to be in relation to learners’ needs. Before the student
starts working with Magrid, they can choose a setting
depending on diagnoses such as dyslexia or ADHD.
The exercises will then be displayed differently de-
pending on this choice. In sum, the reviewers con-
sidered Magrid’s ability to adapt to different levels of
knowledge and complexity, the different languages,
and various options of adapting the user interface to
different kinds of needs. Reviewer 1 describes their
impression thus: “accessibility menu with the ability
to change the text size, use text spacing, pause ani-
mations, hide images, change line height or use dys-
lexia-friendly function, make the cursor bigger or use
reading mask or reading guide”.

However, one of the reviewers criticized a lack of rep-
resentativeness in terms of culture, meaning a lack
of presence of different kinds of cultural expressions
or illustrations in the exercises, and an overly strong
focus on cognitive factors for learning only.

Learners’ Environment

The reviewers evaluated Magrid’s inclusion sensitivity
in the reflection area Learners’ Environment as satis-
factory as Magrid allows for a diversity of learning sce-
narios. It is possible to use Magrid on different kinds
of devices, online and offline: “yes this material can
be used practically and digitally as a math learning
solution process because this program doesn’t need
internet or WiFi” (Reviewer 2).

In addition, Magrid can be used in both individual and
group settings and supports collaborative learning:
“The app can also be used in a collaborative way. Small
groups of 2-3 children can collaborate and discuss ex-
ercises on one device. It is also possible to create ded-
icated accounts for group work” (Reviewer 3).

One obstacle identified within this reflection area was
that physical accessibility was not addressed, which
might play a role in inclusion.
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Learning Feedback

Reviewers’ notes were the most critical in this reflection
area because a large part of the feedback provided by
Magrid is directed towards teachers or parents: “| ha-
ven’t seen any possibility for student to see and reflect
his own learning process, the dashboard is available
only for teacher after solving a simple math exercise”
(Reviewer 1).

The reviewers also deemed the feedback to the learner
as superficial, which limits learners’ opportunities
to self-regulate and track their learning processes.
Dashboards for adults and motivational features like
star systems are available. The reviewers also had dif-
ferent views on this, as one reviewer stated that the
feedback to the learner was constructive and compre-
hensive whilst the others deemed it to be insufficient.

Learners’ Reflection on Learning

The reviewers understood this reflection area as
closely connected to the one on learning feedback.
Opportunities that were mentioned in the reviews were
connected to the support Magrid may offer to the de-
velopment of cognitive skills: “The material includes
visuospatial, geometrical, number-specific tasks in a
visual format. It uses spaced repetition techniques
and techniques that develop cognitive, visual and nu-
merical skills. It includes multisensory tasks by adding
audio and visual effects and interactive elements” (Re-
viewer 1).

Development of these skills will, in both a short-term
and a long-term perspective, increase learners’ oppor-
tunities to reflect on their own learning. Although this
was not directly prompted in Magrid: “The program
does not offer this” (Reviewer 3).

The elements mentioned by the reviewers as contrib-
uting to this cognitive development were multisensory
tasks as well as visuospatial and repetitive techniques.
A critique regarding this reflection area was that there
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was, as already indicated, no support for individuals’
reflections and this can be especially challenging for
students with intellectual disabilities.

Learners’ Agency

The reviewers appreciate the inclusion sensitivity pro-
vided through various configurations and choices
Magrid allows its users to make regarding different
tasks. They also experienced Magrid’s interface as
overall intuitive. This supports learners’ agency, as
the student can work independently: “the learners can
decide to choose their own exercises and they have
the opportunities to develop and improve themselves
by using the Magrid math application processes
without help of their parents” (Reviewer 3).

However, there is no consensus among the reviewers
on how much agency or control would be appropriate
or even desirable. Therefore, the assessment of in-
clusion sensitivity regarding learners’ agency remains
ambiguous across the original reviews. This is also
displayed clearly in the reviewers’ overall emphasis on
adults being those in charge of control and planning,
as seen in previous reflection areas. Some of the re-
viewers note that this may undermine learners’ inde-
pendence and empowerment. My reflection on this
circumstance is that it might mirror differences in the
reviewers’ own experiences of teaching and learning,
students and their expectations regarding feedback
to the learner and the need of learner’s agency.

Philosophy

Two of the reviewers, Reviewer 1 and Reviewer 2,
strongly agree in their understanding of Magrid as
being highly evidence-based and clear in its design:
“The material is structured logically and comprehen-
sible. It's easy to understand, it’s explained what and
how to do the exercises, it includes the navigation el-
ements and graphic markers” (Reviewer 1).
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Furthermore, reviews 1 and 2 state that Magrid pro-
vides indications of alignment with a curriculum,
explaining its foundations and perspectives: “Yes,
Magrid is scientifically explained and regarded in their
exercises” (Reviewer 2).The third review does not
concur with this evaluation.

All three reviews state that Magrid provides a clear
statement concerning its goal of contributing to in-
clusive education. This was found both in the Magrid
product information and in the descriptions regarding
its profile. Obstacles that the reviewers identify re-
garding inclusion sensitivity connected to the re-
flection area of philosophy stem from a lack of critical
reflection and transparency regarding limitations in the
app and how it can be used.

5 Discussion and Key Insights

In the following section, a comparison will be made be-
tween understandings of inclusion that are commonly
advocated and used in earlier research, drawing on the
work of Géransson and Nilholm (2014). Four such un-
derstandings have been identified, which range from
placement of students with disabilities in mainstream
classrooms to community building approaches for all
students. They can be described as four categories
of inclusion:

1) Spatiality or placement for students with disabil-
ities in mainstream schools

2) Category 1 + social and academic needs of stu-
dents with special educational needs (SEN). In-
clusion here goes beyond access to the spatial
rooms or placement. It is also directed towards
specific pedagogical and social support tailored
to the needs of SEN students.

3) Category 2 + social and academic needs of
every student. In this category of understanding,
inclusion extends to all learners, regardless of
ability, ensuring that all students are provided
both support and challenge.
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4) Category 3 + participation in communities and a
sense of belonging for every student. This cat-
egory stretches beyond the social dimension of
learning in a class or academic setting. It also
concerns the students’ current and future oppor-
tunities to be involved in learning communities,
take part in meaningful relationships and expe-
rience a sense of belonging.

In sum, the first three categories could be said to be
fulfiled by Magrid in a satisfactory manner, according
to the reviews. The fourth, though, was harder to
discern for certain review.

Concerning inclusion in the first category, the re-
viewers pointed out that Magrid made sure that all
students could have access to the same digital
learning environments, regardless of disabilities. This
can be understood as a spatial/placement issue of in-
clusion. In the app, this is realized by—for example —
providing all students access through various devices
and even offline. Additionally, they can be placed at an
appropriate level of difficulty. The second category of
inclusion, which focuses on the social and academic
needs of SEN students, appeared in the reviews
via the adaptations to the exercises (e.g., dyslex-
ia-friendly mode, visual aids) that allow Magrid users
to address special needs. The interface itself was also
understood by the reviewers as designed in a manner
that is sensitive towards some disabilities, for example
autism and dyscalculia. Finally, Magrid offers scaf-
folding systems and teacher or parent dashboards
to monitor progress, which may help teachers tailor
individual learning paths for their students. Through
these adaptions and the interface, students can col-
laborate or work in parallel with peers, but on their
own terms. This could potentially satisfy both social
and academic needs of SEN students. A reflection on
the third category, in which all students are supposed
to be supported, can be found in the reviewers’ notes
as well. They mention that multiple support structures
are present in Magrid, e.g., in its flexibility and in-
terface, or via the adaptions for which the app allows.
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The fourth category of inclusion aims at community
building and at students feeling that they belong to a
community. ldeas on how Magrid could provide this
community were less easily distinguished across re-
views. Magrid puts more emphasis on individual de-
velopment and learning but also supports some col-
laboration: group work, teachers sharing what they
learn about students, and shared exercises amongst
students may indicate opportunities for community
building. However, as the reviewers are not satisfied
with students’ self-reflection, agency, autonomy, and
active participation in the learning process, this cat-
egory of inclusion cannot be fully secured. Also, since
belonging to a community is a highly individual expe-
rience, it is not possible to evaluate it in an objective
way.

The meta-review therefore implies that the higher-level
and more complex aspects of inclusion might be hard
to grasp with an evaluation tool, but also with a solely
digital tool for learning, such as Magrid.
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