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Executive Summary
The INTELed project aimed at providing teachers with knowledge and skills about the use of
interactive and embodied learning technologies oriented to children with and without disabilities
in the context of inclusive and special education.
In particular, the INTELed project focused on equipping in-service teachers with knowledge and
skills about the use of interactive ICT multi-sensory techniques aiming at gains on academic,
cognitive and social/emotional aspects for children with disabilities. Through the INTELed
innovative method, in-service teachers were trained to address the special educational needs of
children with disabilities in inclusive educational settings. The trained teachers were subsequently
asked to do pilots in schools and thus apply what they learned during the INTELed training.
In this context, children with (and without) disabilities of 6-16 years old benefitted from the
project. There is value into using ICT multi-sensory tools linked to current research in psychology
and cognitive science such as research on embodied cognition and kinesthetic learning. These
technologies provide stimulating and exciting multi-sensory and learning experiences enabling
them to develop cognitive and motor skills, while enjoying the fun and rewards of a playful and
interactive environment (i.e., emotional aspects). At least 400 students with disabilities, but also
students without disabilities, were directly benefitted from the INTELed school pilots across the 4
participating countries (Cyprus, Greece, Italy and Spain).
This report focuses on the impact of the INTELed school pilots on students with and without
disabilities in inclusive educational settings. In particular, this report focuses on the evaluation of
the INTELed school pilots on students’ academic, cognitive, social and emotional learning gains in
the four consortium partner countries: Cyprus (P1-Cyprus University of Technology), Greece (P2University of Piraeus), Italy (P3-CESIE) and Spain (P4-University of Valladolid).

THIS PROJECT HAS BEEN FUNDED WITH SUPPORT FROM THE EUROPEAN COMMISSION UNDER THE ERASMUS+ PROGRAMME. THIS PUBLICATION [COMMUNICATION] REFLECTS THE VIEWS ONLY OF THE AUTHOR, AND THE COMMISSION
CANNOT BE HELD RESPONSIBLE FOR ANY USE WHICH MAY BE MADE OF THE INFORMATION CONTAINED THEREIN

Intellectual Output3: Collection and sharing of best practices

3

1. Introduction
Technology-enhanced embodied learning appears to have gained ground during the last decade,
seeking for the ways in which embodied cognition theory may be enacted and applied in the field
of education. At the same time, there is an ongoing interest in developing embodied digital
learning apps that are in accordance with intervention protocols for helping children with
disabilities and special educational needs. According to Kourakli, Altanis, Retalis, Boloudakis,
Zbainos & Antonopoulou (2017) these digital apps, which offer natural user interaction modalities,
seem to be very beneficial for this population due to the combination of physical activities with
cognitive-training tasks.
However, while the use of technology-enhanced embodied learning and relevant digital apps has
been intense in the last years, their introduction in inclusive educational contexts is yet scarce
(Martínez-Monés, Villagrá-Sobrino, Georgiou, Ioannou, & Ruiz, 2019). As argued by Karakostas,
Palaigeorgiou, and Kompatsiaris (2017), existing research on embodied learning technologies has
been fragmented and is driven largely by technological innovations. Also, it has taken place mostly
in laboratory settings focusing on the participants’ interactions with the embodied environments,
therefore lacking a clear focus on investigating their efficacy in authentic educational contexts,
while, importantly, teachers also do not have confidence in using them (Georgiou & Ioannou,
2019; Ioannou, Georgiou & Ioannou, 2019; Karakostas et al., 2017). As such, according to Kourakli
et al. (2017) there is still an open research issue about how to integrate such embodied digital
apps into schools and how to organize systematic evaluation studies for showing their added
value.
Taking into account this situation, the INTELed european project aimed at training special and
general education in-service teachers in acquiring knowledge and skills about the use of multisensory technologies for addressing the needs of their students with (and without) disabilites in
inclusive and authentic educational contexts. Teachers’ training was accompanied by evidence of
its effectiveness through pilot studies in schools at the four partner-countries. In the next sections
of this report we will provide a debrief of the assessment of INTELed school pilots per country, by
presenting: (a) the demographics and methods followed, (b) the main findings derived, and (c) the
final conclusions and remarks, which emerged.
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2. Assessment of student learning outcomes in
Cyprus
2.1 Demographics and methods
2.1.1 The participating schools, classrooms and students
A total of 19 public schools took part in the INTELed school pilots in Cyprus: 18 public primary
schools and 1 public kindergarten. In particular, the INTELed school pilots took place at a total of
31 classrooms of which 28 were general classrooms (with SEN students that had lighter forms of
disabilities), 2 special education classrooms and 1 special unit (with students that had more
serious forms of disabilities).
A total of 509 students took part in the INTELed school pilots and were benefitted by the
embodied learning pedagogy: 257 boys (50.5%) and 252 girls (49.5%) in K-6 education. Ninety-five
(18.7%) out of the 509 participating students were SEN students with various disabilities, while the
rest of the 414 students (81.3%) were students without any specific disability. Table 1 provides a
detailed overview of the participating SEN students and their disabilities.
Table 1. SEN students and their disabilities

Learning difficulties
Attention
Deficit/Hyperactivity
(AD/HD)
Speech disorders
Autism
Behavioral disorders
Dysgraphia
Dyslexia
Movement & coordination problems
Concentration disorders
Intellectual disability
Down syndrome
Strabismus
Emotional disorders
Impairment of hearing
Memory disorders

Number
students*
88
Disorder
18
14
7
5
4
4
3
2
2
2
2
1
1
1

of Percentage (%)
57
11.7
9.1
4.5
3.2
2.6
2.6
2
1.3
1.3
1.3
1.3
0.7
0.7
0.7

* Some of the SEN students were reported to have more than one disability. In these cases, these students were
included and counted in more than one disability, accordingly.
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2.1.2 The INTELed implementations
Two main types of implementations emerged during the INTELed school pilots, according to the
educational context in which the school pilots took place.
•

Implementations in general education settings: The implementations which were enacted in
the general education settings, focused on the integration of an embodied digital app within
the general education classroom, in order to engage ALL of the students (with and without
disabilities) in the learning process via the embodied pedagogy. In particular, the INTELed
teachers in Cyprus integrated in their classrooms one of the following embodied learning apps:
(a) the “Angle makers”, (b) the “Young cardiologists” and (c) “KINEMS” (as presented in IO3T2). Overall, a total of 490 students participated in the INTELed implementations, which took
place in general education settings, as follows: (a) the “Angle makers” (n=337 students), (b) the
“Young cardiologists” (n=18 students), and (c) “KINEMS” (n=135 students).

•

Implementations in the special education settings: On the other hand, the implementations
which were enacted in the special education settings, focused on the integration of “KINEMS”,
in order to provide individual support to SEN students with more serious forms of disability via
the embodied pedagogy. Overall, a total of 19 students participated in the implementations
which tool place in the special education settings.

2.1.3 Data collection and analysis
Academic skills evaluation
To investigate if and to what extent, the INTELed school pilots had an influence on the
improvement of students’ academic skills, pre-post tests were submitted to the 490 students, who
participated in the INTELed implementations, which took place in the context of general education
settings. These pre-post conceptual tests were developed in collaboration with our INTELed
experienced school teachers, hence ensuring face validity, as follows.
•

The “Angle-makers” implementation: A pre-post mathematics test was completed by 337
students who participated in the “Angle-Makers” implementation. The pre-post
mathematics test was comprised of five tasks. One ordering task asked students to rank
four pizza pieces from smallest to largest, taking into account the angle size of each pizza
piece. The second task asked students to name the four different angle types (right,
straight, obtuse and acute). Two other tasks asked students to identify the (a) the angles
which were smaller than a right angle (namely, the acute ones) and (b) the angles which
were bigger than a right angle but smaller than a straight angle (namely, the obtuse ones).
Finally, the last task asked students to match the different types of angles (right, straight,
obtuse and acute) with a set of given degrees (90o, 57o, 130o, 180o). Each correct task was
scored with 2 marks and the maximum possible score was 10 marks.
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•

The “Young cardiologists” implementation: A pre-post science test was completed by 18
students who participated in the “Young cardiologists” implementation. The pre-post
science test was comprised of three tasks. The first task provided 12 true-false statements
about the structure and function of the human circulatory system and each correct
statement was marked with 0.25 marks for a total of 3 marks.The second task asked
students to name on a diagram the main parts of the heart as well as to explain what is the
heart and what is the role of heart in the human body, for a total of 4 marks. Last, the third
and final task asked students to complete three multiple-choice items about the heart
diseases and healthy habits for a total of 3 marks. The maximum possible score was 10
marks.

•

The “KINEMS” implementation: A pre-posttest was completed by 135 students who
participated in the “KINEMS” implementation. This test was differed and adapted
according to the scope and goals of the selected KINEMS games by our INTELed teachers.
However, in most of the cases this test included five main tasks on the topic and each
correct task would be scored with 2 marks for a maximum possible score of 10 marks.

For the comparison of students’ scores between the pre- and the post-tests the paired sample ttest was employed.
Cognitive, emotional and social engagement
To investigate the impact of the INTELed school pilots, on students’ engagement a post survey was
was submitted to 490 students, who participated in the INTELed interventions, which took place in
the context of general education classrooms. This survey was based on the Student Engagement in
Mathematics Scale (Rimm-Kaufman, 2010). This scale is comprised of three subscales: (a)
Cognitive engagement (e.g., Today in class I worked as hard as I could), (b) Emotional engagement
(e.g., I enjoyed thinking about the lesson today) and (c) Social engagement (e.g., Students in my
class helped each other learn today). Each item is evaluated in a Likert-scale 1-4. The three
dimensions have internal reliabilities of .91, .98, and .89 respectively.
Descriptive statistics were used to investigate the degree of studnets’ cognitive, emotional and
social engagement collectively, for the total sample (n=490) e.g. mean, SD, max. and min. values.
In addition, the independent samples t-test was employed for investigating whether there were
any statistically significant differences in the degree of engagement between the students with
and without disabilities.
Cognitive and language skills evaluation
To investigate if and to what extent, the INTELed school pilots had an influence on the
improvement of students’ cognitive and language skills, pre-post tests were submitted to 19
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students, who participated in the INTELed interventions, which took place in the context of special
education classrooms/special units. These pre-posttests were based on two well-established and
validated psychometric tests, as follows:
• Cognitive skills: We used the “Psychometric criterion of cognitive adequacy for children”
(Gonida & Iossifidou, 2008) as pre- and post-assessment test, to assess the children’s
number recalling skills. In particular, the test included 16 questions that measure
sequential processing and short-term memory through auditory-linguistic means. In
particular, a child is asked to repeat a series of numbers in the same order as presented by
the examiner. The test assesses the short-term mnemonic capacity, since the child has to
repeat all the numbers in the same order, without additions or omissions. The test was an
adapted version in Greek from the original “Kaufman Assessment Battery for Children,
second edition” (KABC-II; Kaufman & Kaufman, 2004).
•

Language skills: Regarding the language skills (in this case expressive vocabulary), we used
the standardized Greek version of Word Finding Vocabulary Test (Renfrew, 1995) normed
on Greek preschool and school-age children (Vogindroukas, Protopapas, & Sideridis, 2009)
This test is designed to measure the extent to which pictures of objects, arranged in order
of difficulty, can be named correctly. The test includes 50 line-drawn pictures.

For the comparison of students’ scores between the pre- and the post-tests the paired sample ttest was employed.
Qualitative feedback from students and parents
Finally, to investigate if, and to what extent, the INTELed implementations were smoothly
integrated within the school environment provoking positive affect to the children, qualitative
feedback was collected by both the participating children and their parents. In particular, after
each intervention the children were requested to submit their feedback via a short testimonial
while a short survey was completed by the parents focusing on their children’s emotional
reactions and impressions. The feedback collected was qualitatively analyzed.

2.2 Main findings
2.2.1 Academic skills evaluation
The INTELed school pilots had a positive effect on students’ academic skills, for ALL the students,
in the general education classrooms.
As appears in Table 2, in all the INTELed implementations there was an increase in students’
conceptual knowledge, from the pre to the post test. In particular, according to our findings, the
mean value of students’ conceptual understanding before the “Angle-makers” intervention was x̅=
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6.64 (SD = 2.52), while the mean value after the intervention increased to x̅= 7.64 (SD = 2.26).
Likewise, the mean value of students’ conceptual understanding before the “KINEMS”
intervention was x̅= 7.46 (SD = 2.22), while the mean value after the intervention increased to x̅=
8.32 (SD = 2.29). Finally, the mean value of students’ conceptual understanding before the “Young
cardiologists” intervention was x̅= 2.31 (SD = 0.82), while the mean value after the intervention
increased to x̅= 3.11 (SD = 1.45).
Importantly, as shown in Table 2, this difference was statistically significant in the “Angle-makers”
and the “KINEMS” interventions.
Table 2. Students’ pre-post test conceptual understanding per INTELed intervention

The “Angle-makers”
KINEMS
The “Young cardiologists”

Pre-test
Mean
SD
6.64
2.52
7.46
2.22
2.31
0.82

Post-test
Mean
7.64
8.32
3.11

SD
2.26
2.29
1.45

t
-7.34***
-5.01***
-1.86

Note. *p<.05, **p<.01. ***p<.001

2.2.2 Cognitive, emotional and social engagement in the general education classroom
The INTELed school pilots had also a positive effect on students’ engagement, for ALL the students
(n=490), with and without disabilities, in the general education classrooms.
According to our findings, students’ cognitive, emotional and social engagement was much above
the average during the INTELed implementations. In particular, according to our findings the
students reported high levels of cognitive engagement (x̅= 3.48, SD = 0.61) and emotional
engagement (x̅= 3.49, SD = 0.62), followed by social engagement (x̅= 3.16, SD = 0.72).
Importantly, as appears in Table 3, there were no statistically significant difference in the levels of
cognitive, emotional and social engagement between the students with and without disabilities,
revealing that the INTELed implementations had an equal effect to ALL the participating students.
Table 3. Comparing the levels of engagement between the students’ with and without disabilities

Cognitive engagement
Emotional engagement
Social engagement
Note. *p<.05, **p<.01. ***p<.001

Students with
disabilities
Mean
SD
3.44
.79
3.51
.61
3.17
.74

Students without
disabilities
Mean
SD
3.49
.58
3.48
.62
3.16
.71

t
-.49
.33
.72
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2.2.3 Cognitive and language skills evaluation
The INTELed school pilots had also a positive effect on students’ cognitive and language skills for
students with disabilities in the special education classrooms and in the special units.
As appears in Table 4, as part of the INTELed implementations there was a slight increase in
students’ cognitive and language skills, from the pre to the post test. In particular, according to our
findings, the mean value of students’ cognitive skills in terms of number recall during the
“KINEMS” intervention was x̅= 5.22 (SD = 1.56), while the mean value after the intervention
increased to x̅= 5.50 (SD = 1.72). Likewise, the mean value of students’ languuage skills before the
“KINEMS” intervention was x̅= 35.44 (SD = 8.47), while the mean value after the intervention
increased to x̅= 35.78 (SD = 9.18).
However, despite this positive findings, the increase was not statistically significant. This might be
attributed to the short duration of the INTELed implementations, given that students’ gains in
psychometric tests are usually prevalent in more extended implementations.
Table 4. Students’ pre-post cognitive and language skills

Cognitive skills
Language skills

Pre-test
Mean
SD
5.22
1.56
35.44
8.47

Post-test
Mean
SD
5.50
1.72
35.78
9.19

t
-0.29
-1.00

Note. *p<.05, **p<.01. ***p<.001

2.2.4 Qualitative feedback from students and parents
The qualitative feedback received from students’ testimonials indicated that the students enjoyed
the INTELed implementations for several reasons.
First, the children explained that they enjoyed the innovative nature of the INTELed
implementations. According to most of the children the INTELed implementations were innovative
and completely different from the traditional lessons that they were usually asked to participate
into. For instance, as one of the students mentioned:
I really liked the lesson as it was something very different in comparison to what we usually do in the
classroom. What I found really unique and I enjoyed the most was the combination of learning with
technology and play. I was also excited as we participated in this lesson using our bodies.
A20, Girl (11 years-old), Grade 6

The students’ highlighted also how the features of the digital apps contributed to their
engagement and subsequent learning, such as the feedback provided, the graphics and the
avatars, or the motion-based tracking allowed by the apps. However, the most prominent feature,
which was dominant in students’ testimonials was the embodied affordances of the digital apps.
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For instance, as one of the students’ mentioned:
The most exciting aspect for me was the “Angle-makers” app, as at this learning station we could make
different types of angles using different body movements. When I entered the classroom, I said “WOW”!!! It
was an amazing experience, that I’ll never forget.
A107, Boy (10 years-old), Grade 5

The students also enjoyed the social aspects of the INTELed implementations. In particular, the
students highlighted that the lessons provided various opportunities for collaboration and social
interaction with their peers, and this had a positive impact. For instance, as one of the students
mentioned:
Ι had an amazing time! I worked together with my classmates, we collaborated, and this is what matters the
most. I have no words as I’m really excited!
A94, Boy (10 years-old), Grade 5

Finally, the students acknowledged how the INTELed implementations contributed to their
conceptual understanding. For instance, as one of the students who participated in the “Anglemakers” intervention said:
We’ve learned so many new things about the angles! I would never have imagined that the “Angle-makers”
would become my favorite app, as we used our hands to create straight, obtuse, acute and right angles and
we were learning how many degrees each angle was equal with. In my opinion, it was worthwhile attending
this lesson. It was very exciting!
A17, Girl (11 years-old), Grade 6

Likewise, the qualitative feedback from the parents’ responses indicated:
• Students’ enthusiasm for the INTELed implementations. Students made extensive references
and highly positive comments about the INTELed-based interventions when they returned to
their homes.
• The desire of students to use embodied digital learning apps at home as well as to integrate
the technology-enhanced embodied learning approach into their school curriculum.

2.3 Final conclusions and remarks
The positive findings of the INTELed school pilots regarding the contribution of technologyenhanced embodied learning to students’ academic, cognitive, emotional and social learning
outcomes are very promising. These findings are also aligned with the outcomes of previous
empirical studies in the field that had investigated the value of embodied digital apps in special
educational settings (e.g., Kourakli et al., 2017; Malinverni, Mora-Guiard, Padillo, Valero, Hervás, &
Pares, 2017; Mora-Guiard, Crowell, Pares, & Heaton, 2017)
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Importantly, the number of participants in previous empirical studies on the topic was relatively
small. Therefore, as reported by some researchers, (a) the statistical power was not always
sufficient for the analyses conducted (Johnson-Glenberg, Birchfield, Megowan-Romanowicz, &
Snow, 2015), (b) the samples were not sufficient to verify and generalize the positive findings
identified (Hwang et al., 2014). However, as the INTELed school pilots involved a significant
number of students with and without disabilities, this could provide a stronger empirical support
to the positive effect of technology-enhanced embodied learning in promoting students’
academic, cognitive, social and emotional learning gains.
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3. Assessment of student learning outcomes in
Greece
3.1.

Demographics and methods

3.1.1 The participating schools, classrooms and students
A total of 9 educational settings took part in the schools pilots of the INTELed TPD program: 6
mainstream public primary schools, 1 Special Education School for children in the Spectrum of
Autism, 1 Day care center of customized clinical mental health services for therapeutic treatment
and psychosocial rehabilitation of children and adolescents victims of any form of abuse or
bullying: “The smile of the child”, and 1 “AfterSchool Special Education program” in Chalandri
region. In particular, the schools pilots of the INTELed TPD program were carried out in 4 special
education classrooms with SEN students that were in the Spectrum of Autism and 13 special units
with SEN students facing lighter forms of disabilities. A total of 100 SEN students took part in the
INTELed school pilots in Greece and were benefitted by the embodied learning pedagogy. Table 5
provides a detailed overview of the participating SEN students and their disabilities per
educational setting.
Table 5. SEN students and their disabilities

Autism-Asperger
Autism (high
functioning)
Autism (very low
functioning)
Dyslexia
General Learning
difficulties
Expressive
language
disorder
ADHD
Psychoemotional
Difficulties
Intellectual
Disability
Μotor skills
disorder
Neurological
Disorders
Under evaluation
Total number of
SEN students per
school

46th
Primany
School
of
Piraeus

6th
Primary
School
of
Vrilissia

5th
Primary
School of
Ayia
Paraskevi

8th
Primary
School
of
Virona

15th
Primary
School
of
Ilioupoli

13th
Primary
School
of
Ilioupoli

School for
children in
the spectrum
of autism
Egaleo

Smile
of
the
Child

Afterschool
SEN
program

Total number of
SEN students
per disability

2

4
-

-

-

-

1

-

-

-

4
3

-

-

-

-

-

-

7

-

-

7

5

8
4

4

3

5

3

-

16

10

8
50

4

-

-

-

-

-

-

-

5

9

1
-

6
2

-

-

-

-

-

-

-

7
2

-

1

-

-

-

-

-

-

-

1

-

1

-

-

-

-

-

-

-

1

-

1

-

-

-

-

-
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*Some of the SEN students were reported to have more than one disability. In these cases, the SEN students were
included and counted taking into account the main disability.
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A total number of 7 out of the 100 participating students (7%) were SEN students with serious
disabilities in the spectrum of Autism, while the rest 93 students (93%) were SEN students with
various disabilities such as learning difficulties, Attention Deficit/Hyperactivity Disorder (AD/HD),
speech disorders, dyslexia, concentration disorders, memory disorders and intellectual disability.
Figure 1 presents the allocation of the participating students per educational context.

Allocation of SEN students per disability

7%
Serious Disabilities
Lighter forms of
disabilities

93%

Figure 1. Allocation of SEN students per disability
Concerning the age range of SEN students that participated in the school pilots, 58 out of 100
(58%) SEN students were from 6 to 8 years old, and 42 out of 100 (42%) were SEN students from 9
to 11 years old (Figure 2).
Age range of SEN students
11 > Y/O
9 - 11 Y/O
6 - 8 Y/O
3 - 5 Y/O
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20
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40
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60

70

Figure 2. Age range of SEN students

3.1.2 The INTELed implementations
Four main types of implementations emerged during the INTELed school pilots, according to the
educational context in which the school pilots took place (Fig.3).
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Allocation of SEN students per educational context

Special Education Units

16%
Special Education School

15%
62%
7%

Special Education Program

Day Care Center

Figure 3. Allocation of SEN students per educational context
•

Implementations in special education units within general educational settings: The
implementations which were enacted in special education units within general education
settings, focused on the integration of an embodied digital app in the special education class of
each primary school. The aim was to engage all SEN students in the learning process via the
embodied pedagogy. In particular, the INTELed SEN teachers in Greece integrated in their
classrooms the embodied learning games platform “KINEMS” (as presented in IO3-T2). Overall,
a total of 62 students participated in the INTELed implementations which took place in special
education units within general education settings.

•

Implementations in special education school: The implementations which were enacted in
one special education school, focused on the integration of “KINEMS”, in order to provide
individual support to SEN students with more serious forms of disabilities via the embodied
pedagogy. Overall, a total of 7 students participated in the implementations which took place
in the special education school.

•

Implementations in special education program: The implementations which were enacted in
the special education program, focused on the integration of “KINEMS”, in order to provide
individual support to SEN students with various, lighter forms of disabilities. In that case, SEN
students were attending the special education program in the afternoon, in which their SEN
teachers have integrated the embodied learning technology. Overall, a total of 15 SEN
students participated in the implementations which took place within the special education
program.
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Implementations in day care center: The implementations which were enacted in the day care
center focused on the integration of “KINEMS”, in order to provide individual support to SEN
students with lighter forms of disabilities via the embodied pedagogy. The day care center is
providing customized clinical mental health services for therapeutic treatment and
psychosocial rehabilitation of children and adolescents victims of any form of abuse or
bullying. Overall, a total of 16 students participated in the implementations of the embodied
learning technologies which took place in the day care center.

3.1.3 Data collection and analysis
Academic skills and executive functions evaluation
To investigate if and to what extent, the INTELed school pilots had an influence on the
improvement of students’ academic skills and executive functions, we analyzed the data from: (i)
the reports provided by SEN teachers, (ii) the interviews with the SEN teachers and, (iii) the
analytics from the Kinems Dashboard.
Qualitative feedback from students and parents
To investigate if, and to what extent, the INTELed implementations were smoothly integrated
within the school environment provoking positive effect to the students, qualitative feedback was
collected from the students attending the participating schools and their parents. The feedback
collected was qualitatively analyzed.

3.4 Main findings
The main findings concerning students’ activity during the school pilots of the INTELed TPD
program were gathered from the Kinems analytics platform and were supported by the qualitative
feedback from students and parents. As followed with teachers’ assessment (Intellectual output 3,
T4), taking into account that the participating schools started the school pilots during different
periods, in order to proceed with the data analysis, we separated the schools in 3 different
cohorts. The first cohort includes: “The smile of the child” and the “Afterschool SEN program”,
which have been implementing the embodied learning technology in their classrooms from
September 2018 to June 2019. The second cohort includes: The “Special Education school for
children in the autism spectrum Egaleo”, the “46th Primary School of Piraeus”, the “6th Primary
School of Vrilissia, and the “5th Primary School of Ayia Paraskevi”. Those schools carried out the
school pilots from February 2019 to June 2019. Last but not least, the third cohort includes: The
“13th Primary School of Ilioupoli”, the “15th Primary School of Ilioupoli” and the “8th Primary
School of Virona”. Those schools carried out the school pilots from April 2019 to June 2019.
Followingly, the data from Kinems analytics dashboard is thoroughly presented per cohort of
school pilots.
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3.4.1 First cohort of school pilots
In the first cohort are included: “The smile of the child” and the “Afterschool SEN Program”, which
implemented the embodied learning technology in their classrooms from September 2018 to June
2019.
The SEN teacher from “The smile of the child” engaged 16 SEN students in total, while the SEN
teachers from the “Afterschool SEN program” engaged 15 SEN students. In both cases the SEN
teachers didn’t choose to practice “by academic goal” in the Kinems platform. This happened
because, according to the SEN teacher from “The smile of the child”, his SEN students needed
more support with their skills and executive functions. For this reason, they practiced more with
games that are available in the “by skill” games library in the Kinems platform. The SEN teachers
from the “Afterschool SEN program”, had already set learning goals for their students, but they
were searching the available games in the platform, from the “by game” library. This is the reason
why there isn’t any goal progress reported. As one SEN teacher mentioned:
“I had already set the learning goals for my student, for example in Math. So then I was accessing
the Kinems platform, I was chooing the game RuniRoon1 and my student was practicing addition
and subtraction there”. SEN teacher, Afterschool SEN program
Taking a look at the students’ activity (Figs. 4a-4b), in “The Smile of the child”, 10 out of 16 SEN
students were engaged in average 15 to 20 games during that period, noting a total game duration
40 to 60 minutes, which means 5 to 12 minutes game play per student, but not every week. In the
“Afterschool program” we notice a great disparity among the students’ usage. More specifically 3
out of 15 SEN students were engaged in average 20 to 35 games, noting an average time
engagement 50 to 60 minutes which means 10 minutes game play for each student per week. This
great disparity in the students’ usage could be considered normal, since according to the SEN
teachers, some students were not attending the program consistently, and as a result they
weren’t highly engaged neither with the overall SEN program general context, nor with the
embodied learning technologies.
The smile of the child

By game activity

1

By duration

RuniRoon: https://academy.kinems.com/games/runi-roon, Kinems Learning Games, 2019
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Afterschool SEN program

By game activity

By duration

Figures 4a-4b. Students Activity by game and by duration – First Cohort of school pilots in Greece
However, the rest of the SEN students who were highly engaged used to express their enthusiasm
for the games:
“I really like playing. Can I just play first with yeti (YetiJump2) and then continue my worksheets?”.
SEN student, Afterschool SEN program
“The embodied learning games were a great motivation for my SEN students with learning
difficulties who could not concentrate in pen and paper activities. They were so excited that they
couldn’t even wait for their turn. Their favorite games were the ones with the immersion. They love
seeing themselves drawing on the screen”. SEN teacher, Afterschool SEN program

3.4.2 Second cohort of school pilots
In the second cohort are included: The “Special Education school for children in the autism
spectrum Egaleo”, the “46th Primary School of Piraeus”, the “6th Primary School of Vrilissia”, and
the “5th Primary School of Ayia Paraskevi”. 50 SEN students took part in the school pilots from
February 2019 to June 2019; 7 SEN students from “Special Education school for children in the
autism spectrum Egaleo”, 12 SEN students from “46th Primary School of Piraeus”, 27 SEN students
from “6th Primary School of Vrilissia”, and finally 4 SEN students from “5th Primary School of Ayia
Paraskevi”. More specifically, according to the analytics retrieved from Kinems learning games
dashboard (Fig.5), in the “Special Education school for children in the autism spectrum Egaleo”,
SEN teachers engaged their students in embodied learning games setting in total 7 different
academic goals, from which 4 of them were learning goals in the subject of Math and 1 was
learning goal in the subject of language. As we notice in Figure 6, which depicts the progress of the
goals per grade level, during the schools pilots SEN students noted very high levels of success
2

YetiJumb: https://academy.kinems.com/games/yeti-jump, Kinems Learning Games, 2019
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(green circles), in 3 academic goals; 1 learning goal in the subject of Language and 2 learning goals
in Math. Moving on, 4 different learning goals in Math (yellow circle) aren’t yet in a mastered
level. These achievements are worth mentioning since SEN students in this school have been
diagnosed with low functioning deep autism. Consequently, in this case the SEN teachers practiced
also with skills and executive functions.
In the “46th Primary School of Piraeus”, SEN teachers engaged their students in embodied learning
games setting in total 9 different academic goals, from which the 6 were learning goals in the
subject of Math and 3 were learning goals in the subject of language. As we notice in Figure 6,
during the schools pilots period, SEN students have mastered (green circles), in 3 academic goals
in the subject of Language, with 6 different learning goals in Math (yellow circle) not being in a
mastered level. According to the feedback from the SEN teacher, during the school pilots she had
to work on the same academic goals with some of her students. Moreover, with some SEN
students, like the one in the Autism spectrum, she practiced more with the skills.
In the “6th Primary School of Vrilissia”, SEN teachers engaged their students in embodied learning
games setting in total 17 different learning goals in the subject of Math. As we notice in Figure 5,
during the schools pilots, SEN students have mastered level (green circles) in 11 academic goals in
Math. Furthermore, SEN students didn’t reach the mastered level in 6 different learning goals in
Math (yellow circle). It is pretty clear that in this case, the SEN teachers had chosen to use the
embodied learning technology in order to practice more with their students the skills in Math.
According to them, they did so, since the learning goals that they had set in Math during that
school quarter, was suiting perfectly with the goals in the platform. Also, as they reported for the
academic goals in the language, at that period they couldn’t work on the games, due to the
language; most of the games haven’t been translated yet in the platform and the default game
language was English).
In the “5th Primary School of Ayia Paraskevi”, the SEN teacher engaged her students in embodied
learning games setting in total 8 different learning goals in the subject of Math. As we notice in
Figure 5, during the schools pilots, SEN students reached a mastered level (green circles) in 6
academic goals in Math. Among the academic goals we notice two goals in a beginning level (red
circle), which according to the feedback from the SEN teacher, it was quite demanding for her
student, so she had to set another, easier one.
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46th Primary School of Piraeus

5th Primary School of Ayia Paraskevi

Figures 5a-5d. Goals overview – Second Cohort of school pilots in Greece
At this point it is important to notice that Kinems learning games platform has organized the
academic goals and the corresponding activities based on the Common Core Standards Initiative3
(United States). Thus, some goals in Math and Language were more demanding for SEN students
in Greece, and SEN teachers sometimes had to select learning goal from a lower grade. For this
reason we notice in Figure 6, selected goals from the Kindergarten, although none of the school
pilots were carried out with preschool SEN students. All in all, the SEN students from the second
cohort of school pilots have been totally engaged in embodied learning games with 41 different
academic goals. Moreover, we should keep in mind that some students, due to their difficulties
and specific needs, were also highly engaged in “by skill” activities.
Taking a look at the students’ activity (Figs 6), in the “Special Education school for children in the
autism spectrum Egaleo”, 7 out of 8 SEN students were engaged in average 10 to 20 games during
that period, having an average game play of 10 to 12 minutes per week. Moreover it is worth
mentioning the really high engagement of one student, who played 98 games for 2 hours and 52
min in total, which means that he was highly engaged for 20-30 min approximately per week.
According to his SEN teacher: “StudX. was a child with hyperactivity. It was very difficult for him to
control himself due to autism. I chose to use the embodied learning technology more often with
him, in order to help him remain calmer and more concentrated. I noticed really positive results
from the very beginning, and that was a reason why we were having 2 or 3 sessions per week with
Kinems”.

3

Common Core Standards Initiative: http://www.corestandards.org/
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Special Education School Egaleo

By game activity

By duration

Figure 6a & 6b. Example of Students Activity – “Special Education school for children
in the autism spectrum Egaleo”
In the “46th Primary School of Piraeus”, 7 out of 12 SEN students were engaged in average 10 to 20
games during that period, noting an average total game time 30 to 50 minutes, which means 10
minutes maximum game play per week. According to the teacher: “My students are like little pilots
during the sessions. They are fully concentrated in front of the screen from the very moment that
the game play starts. And in every session they had the same enthusiasm”.
In the “6th Primary School of Vrilissia”, 8 out of 27 SEN students were engaged in average 10 to 20
games during that period, noting an average total game time 40 to 60 minutes, which means 1012 minutes game play per week. As one student mentioned: “I hate math. I don’t like to write my
worksheets, but I really like playing with the games. Sometimes I use the wheeling office chair to
move left and right. It’s really funny!”
In the “5th Primary School of Ayia Paraskevi”, 1 out of 4 SEN students was engaged in 30 games
with great disparity from the rest students having played 15, 4 & 3 games accordingly. His total
game time was 60 minutes, which means that he used to play 5 to 10 minutes game play per
week, while the rest of the students not. According to the SEN teacher, the rest students weren’t
attending so often the special unit due to health and family issues. For this reason she kept on
practicing with Student A. more often with the embodied learning technology, since he was
attending the special education unit 3 times per week. More specifically the teacher stated:
“Student A. was facing many difficulties. He was attending the 1st grade but he could not adapt
easily to the new school environment. In the beginning of the school year he didn’t want to attend
the special unit at all. We started practicing with Kinems and his attitude changed. During the
pilots I was using it as reinforcement. My students were always asking to play by saying: “Mrs.
Danae (name of the SEN teacher) are we going to play today?”.
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3.4.3 Third cohort of school pilots
In the third and last cohort of school pilots are included: The “13th Primary School of Ilioupoli”,
the “15th Primary School of Ilioupoli”, and the “8th Primary School of Virona”. 19 SEN students
joined the pilots from April 2019 to June 2019; 4 SEN students from the “13th Primary School of
Ilioupoli”, 8 SEN students from the “15th Primary School of Ilioupoli”, and finally 7 SEN students
from the “8th Primary School of Virona”.
More specifically, according to the analytics retrieved from Kinems learning games dashboard (Fig.
7), in the “13th Primary School of Ilioupoli”, SEN teachers engaged their students in embodied
learning games setting in total 14 different academic goals, from which the 13 were academic
goals in the subject of Math and 1 was academic goal in the subject of language. As we notice in
Figure 8, during the schools pilots period, SEN students reached a mastered level (green circles) in
8 academic goals; 7 academic goals in the subject of Math and 1 academic goal in Language.
Moreover, SEN students didn’t reach a mastered level in 6 different learning goals in Math (yellow
circle). In this case, although the students were engaged with the games for a shorter period of
time, they explored quite many academic goals reaching quite high level.
In the “15th Primary School of Ilioupoli”, the SEN teacher engaged his students in embodied
learning games setting in total 8 different academic goals in Math. As we notice in Figure 8, during
the schools pilots period, SEN students have mastered (green circles), 7 academic goals in the
subject of Math. Moreover, SEN students didn’t reach a mastered level in 1 academic goal in Math
(yellow circle). As we notice, the SEN teacher chose to practice more with the academic goals in
Math during the school pilots.
In the “8th Primary School of Virona”, the SEN teachers engaged their students in embodied
learning games setting in total 16 different academic goals in Math. As we notice in Figure 8,
during the schools pilots period, SEN students mastered (green circles), in 3 academic goals in the
subject of Math. Furthermore, the SEN students didn’t reach a mastered level in 12 different
learning goals in Math (yellow circle), and in 1 academic goal (red circle). Obviously, in this case
SEN students needed more time to practice and reach a mastered level.
According to the feedback from the teachers, due to the short period of time that they had to run
the school pilots, they preferred to practice more by choosing academic goals in the platform,
since they wanted to explore the full potential of the embodied learning technology, based on
their students’ needs.
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13th Primary School of Ilioupoli

8th Primary School of Virona

Figures 7a-7c. Goals overview – Third Cohort of school pilots in Greece
According to the students’ activity, in the “13th Primary School of Ilioupoli”, each SEN student was
engaged in average 10 to 15 games during school pilots, having an average game play of 30
minutes per week. At the meantime in the “15th Primary School of Ilioupoli”, each SEN student was
engaged in average 10 to 20 games, noting an average total game play 40 to 60 minutes, which
means 10 to 15 minutes game play per week. Finally, in the “8th Primary School of Virona” each
SEN student was engaged in average 15 games, having an average game play of 5 to 10 minutes
per week. It is worth mentioning, that the schools from the third cohort noted a really high and
intense activity with the embodied learning technology. This means that SEN students from the
third cohort have been equally given the opportunity to explore the embodied learning
technologies, no matter the shorter period of time comparing to the SEN students from the first
and the second cohort.

2.2.4 Qualitative feedback from students and parents
The qualitative feedback received from the students, indicated that they really enjoyed the
INTELed implementations. First of all, the children were expressing to their teachers their will to
play:
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“Shall we play that really funny game that I have to jumb?”, SEN student from the 13th Primary
School of Ilioupoli
“Are we going to play today? I really liked our class the other time...”, SEN student from the 5th
Primary school of Ayia Paraskevi.
“Can I choose today the game for the free time? I think today I am going to choose the one with
the music”, SEN student from the 8th Primary school of Virona
Moreover, the students expressed their enthusiasm during the sessions:
“I like a lot the way that I move my arms and I write on the screen. It’s really nice”, SEN student
from the 15th Primary school of ilioupoli
“(Laughter) Marvy4 is so funny when he tries to catch the cards. I like him. I want to choose Marvy
in the next class as well”, SEN students from the 46th Primary school of Piraeus
“Today I am going to practice sitting and rolling with the teachers’ chair. It’s really funny. And I am
going to move faster on the screen”, SEN student from the 8th Primary school of Virona.
“Again, Again, Again!”, SEN student from the Special education school for children in the autism
spectrum.
Likewise, the qualitative feedback from the parents’ responses indicated:
• Students’ enthusiasm for the INTELed implementations. Students made extensive references
and highly positive comments about the INTELed-based interventions when they returned to
their homes.
• The desire of students to use embodied digital learning apps at home as well as to integrate
the technology-enhanced embodied learning approach into their school curriculum.
• Their ignorance about the nature of the games, since they believed that they were just video
games with no upper purposes. This is the reason why some of the teacher pointed out the
importance of informing the parents beforehand about the innovative technological
achievements in education and their use in the classes.

4

Marvy is a character from Kinems Learning Games; Marvy Learns is specifically designed to provide experiences in Piagetian Pre-operational skills

that involve learning to group, sort and categorize items based on their form, function, characteristics and traits. Marvy Learns motivates children
to develop their logical and inductive thinking skills by allowing them to actively practice on how to arrange and classify objects based on their
features (https://academy.kinems.com/games/marvy-learns).
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Some of the parents stated:
“This technology is really great for our children. It is really promising that the school offers such
kind of opportunities to the students”, parent from the 13th Primary school of Ilioupoli
“We were given the opportunity to play the games in the school. I really liked them. It’s really
innovative! I really enjoyed the games with the immersion”, parent from the Special education
school for children in the autism spectrum.
“Congratulations that you encourage the use of such technology in Greece. It’s great to have it in
our school!”, parent from the 5th primary school of Ayia Paraskevi
“I feel very emotional and happy that my child could write on the screen, because previously, he
couldn’t”, parent from the 15th Primary school of Ilioupoli

3.4 Final conclusions and remarks
The positive findings of the INTELed school pilots regarding the contribution of technologyenhanced embodied learning to students’ attitude towards the special education unit and the
special education sessions are really promising. The INTELed school pilots involved a significant
number of students with disabilities, giving them the opportunity to experience technologyenhanced sessions with the use of the embodied learning technology, which was something
innovative in their educational setting. Moreover, SEN students were able to practice their skills
and academic goals, achieving in many cases the 100% success. This experience created them
great enthusiasm and they were always in a good mood while attending the sessions in their
special education class. Last but not least, taking into account the positive attitude of the parents
towards the embodied learning technology, INTELed school pilots played a key role in the
dissemination of the innovation not only within, but also outside the schools’ context.
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4. Assessment of student learning outcomes in Italy
4.1 Demographics and methods
4.1.1 The participating schools, classrooms and students
A total of 19 public schools took part in the INTELed school pilots in Cyprus: 18 public primary
schools and 1 public kindergarten. In particular, the INTELed school pilots took place at a total of
31 classrooms of which 28 were general classrooms (with SEN students that had lighter forms of
disabilities), 2 special education classrooms and 1 special unit (with students that had more
serious forms of disabilities).
A total of 4 public schools took part in the INTELed school pilots in Italy: 2 public primary schools, 1
public middle school and 1 public lower high school. In particular, the INTELed school pilots took
place at a total of 8 mixed classrooms, working with 110 students.
The sample of students who took part in the pilots includes:
1. Students having serious certified disability: 2 down syndrome, 2 autism (4%);
2. Students having learning disorders, receptive language deficits and attention deficit
hyperactivity disorder: 25 having learning disorders (23%). For those students, minimum
knowledge and skills are required at school as well as the presence of a SEN teacher in the
class;
3. Students with social, cultural and linguistic disadvantage: 81 students (74%). For those
students, minimum knowledge and learning goals are required at school.
To conclude, twenty-nine (26%) out of the 110 participating students were SEN students with
various disabilities, while the rest of the 81 students (74%) were students without any specific
disability but requiring more school support to reach learning goals.
Table 5. SEN students and their disabilities

Learning disorders
Autism
Down syndrome

Number
students*
25
2
2

of Percentage (%)
23
2
2

* Some of the students having learning disorders cannot be easily categorized as they don’t have a final medical
diagnosis for their disability
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4.1.2 The INTELed implementations
In Italy, SEN students are included and inserted in heterogeneous classes as all classes are mixed
(without distinction between special and general education setting) and include students with
different levels of learning, thanks to cooperative learning, tutoring and peer-to-peer techniques.
All the 110 students (with and without disabilities) took part in the learning process via the
embodied pedagogy. In particular, the INTELed teachers in Italy integrated in their classrooms the
following embodied learning apps: (a) the “Kinect Angle”, (b) the “Word Mage” and (c) “Math
mage” (as presented in IO3-T2). Each session lasted around 2 hours. All the available Kinect games
have been used during Math and English lessons, to better understand the contents and solve
Math problems or answering in English during the English grammar lessons. In each session,
before proceeding with the games the teachers reviewed the main concepts together with the
students, giving them exercises to be solved using Kinect sensors.

4.1.3 Data collection and analysis
To investigate the impact of the INTELed school pilots, at the end of each sessions we asked
students to brainstorm together and show their main feelings.

4.2 Main findings
From the didactic point of view, students were happy with the proposed learning activities
through the embodied games (Fig. 8). On the contrary, from a more personal, emotional point of
view, not all students had the same level of satisfaction for the pilots (Fig. 9).
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Figure 8. Qualitative feedback from students
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Figure 9. Main feelings showed by students
Cognitive and language skills evaluation
In Italy, to investigate if and to what extent, the INTELed school pilots had an influence on the
improvement of students’ cognitive and language skills, we interviewed teachers and parents. A
specific qualitative questionnaire for parents has been administered at the end of the pilots on
May 2019. Both teachers and parents agree on the usefulness of Kinect embodied games to deal
better with attention deficit, especially for the 2 students suffering autism. In addition, Kinect
apps can also be used to foster the concentration of those pupils, who don’t have medical and
certified attention disorders but still show some attention troubles as well. That’s why the pilots
were successfully carried out in mixed classrooms. The qualitative feedback expressed by parents
is strictly based on children satisfaction (Fig. 10)
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Figure 10. Qualitative feedback from parents
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5. Assessment of student learning outcomes in
Spain
5.1. Demographics and methods
5.1.1 The participating schools, classrooms and students
In Spain three schools of Kindergarten and Primary School Education participated in the pilots:
CEIP Gómez Bosque, CEIP Antonio García Quintana and CEIP Francisco Pino. In particular, the
INTELed school pilots took place at 9 mainstream classrooms in these schools and in the special
units in these schools, where the teams of interdisciplinary specialists work with SEN students.
A total of 207 students took part in the INTELed school pilots and were benefited by the embodied
learning pedagogy. 40 of these participants were SEN students with various disabilities; 40%
(n=19) with physical and motor disabilities, el 29% (n=14) with speech and language disorders,
21% (n=10) with learning difficulties, 6% (n=3) with social and emotional problems, 2% (1) with
hearing impairment and 2% (n=1) with visual disability, as shown in Figure 11.

Figure 11. SEN students and their disabilities
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5.1.2 The INTELed implementations
According to our educational context, the INTELed implementations in Spain followed two
different approaches. We implemented the pilots in mainstream classrooms in Kindergarten (3-5
years) and Primary Education (6-11 years) and with SEN students, who study in these schools and
assist regularly to individualized short sessions with specialists (i.e., physiotherapists, language and
hearing teachers and special needs teachers). Figure 12 shows the number of children in
mainstream classes that participated in the project, and how many of them were SEN students. As
it can be seen, each class has around 1-2 SEN student.

Figure 12. Total number of students that have participated in the INTELed pilots carried out in
the mainstream classrooms
As we described in IO3 T2 report, in the mainstream classes teachers used Kinems Learning Games
in the learning process with the aim of achieving inclusion of all the students (with and without
disabilities). In order to sort out practical issues related to the configuration of the tools in real
time, teachers created a generic user profile for the class, with parameters that suited the average
level, and specific profiles for the special education students in that class. Also, during the sessions
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with the Kinems Learning Games, the students were involved in other educational activities
related to the objectives to be achieved. This decision was the response given by the teachers to
the fact that Kinems is mostly based on the individual interaction between the player and the
game, and therefore, the students had to be organized in small groups to make them work in
parallel.
On the other hand, the implementations in the individual sessions with SEN students that were
carried out by the specialists were focused on providing individual support to each SEN student.
Each specialist implemented in his/her session the Kinems learning games to improve the
academic goals in each educational specialty such as physiotherapy, hearing and language and
special education. These specialists configured the selected Kinems games on the individual needs
of each SEN student by differentiating and defining the gaming settings, such as the appropriate
difficulty level or the type of the game. They were following a specific week schedule to occupy
the SEN students from their mainstream classes, and that was for 2-3 days per week for thirty
minutes per session approximately for each student. They used the embodied learning technology
as part of the education program.
In this report, we have focused on the analysis of the pilots run in the mainstream classrooms. We
dedicated most of our support and data collection to these pilots, which were challenging and
innovative experiences. These pilots also allowed us to explore better the goals of the INTELed
project, aimed at studying how embodied technologies could help promote inclusion of SEN
students.

5.1.3. Data collection and analysis
The implementations carried out in Spain were analysed from an interpretive research perspective
(Creswell, 2014), aiming at understanding the implications of the use of the multisensory learning
games in the classroom, taking into account the context of use and the participants’ perspective.
We did not employ a quantitative approach to measure the effects of the interventions with prepost analysis approaches. On the one hand, teachers did not consider the usage of the tool as a
formal classroom intervention with specific learning goals and therefore we could not measure the
impact on academic skills; on the other hand, the use of the learning games in most of the pilots
was more related to long-term learning goals, related to the development of the children, such as
literacy skills and laterality.
Our goal was to get insight into the impact of the interventions at different levels. To that aim, we
employed a variety of data sources. These are described in Table 6.

THIS PROJECT HAS BEEN FUNDED WITH SUPPORT FROM THE EUROPEAN COMMISSION UNDER THE ERASMUS+ PROGRAMME. THIS PUBLICATION [COMMUNICATION] REFLECTS THE VIEWS ONLY OF THE AUTHOR, AND THE COMMISSION
CANNOT BE HELD RESPONSIBLE FOR ANY USE WHICH MAY BE MADE OF THE INFORMATION CONTAINED THEREIN

Intellectual Output3: Collection and sharing of best practices

32

Table 6. Data sources, and labels used in this section to identify the evidence collected from them.
Data source
type

Label

Interviews

Interviews to the participant teachers and [INT]
specialists, in order to capture their opinions about
the implementations and the use of Kinems as a
pedagogical resource.

Observations

Based on an open protocol that included aspects
related to cognitive, socio-emotional and motorskills. They were taken by members of the team
during the pilots in the mainstream classrooms.

Questionnaire
Pre

Close and open ended questionnaire issued at the [Quest-Pre]
setout of the training, with questions regarding
teachers’ concerns about the innovation.

Questionnaire
Post

Close and open-ended questionnaire issued after [Quest-Post]
the completion of the training phase, with
questions regarding teachers’ concerns about the
innovation and their initial SWOT analysis.

Questionnaire
post-post

Open-ended questionnaire, issued after the
[Quest-Post-Post]
completion of the pilots, with a SWOT analysis and
teachers’ opinion about the
possibilities/limitations of the INTELed approach to
facilitate inclusive education in their classrooms.

Children
engagement
surveys

Children’s engagement surveys: These surveys [Children survey]
were adapted to the age of the children. For preschool children, we used a system with stickers
where the child had to choose whether they have
liked the experience “nothing / fairly / a lot” (see
Figure 13(a)). For the primary school children, a
simplified questionnaire helped us know their
perceptions about different aspects of the
experience (see Figure 13(b)).

Parents’ survey

Parents’ survey to assess the parents opinions [Parents survey]
about the innovation.

[Obs]
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Figure 13a-b. (a) Students’ engagement assessment in the kindergarten pilots. The three questions with the
three possible answers were deployed on a table, and the facilitator helped each child place one sticker in
the pages that matched their opinion about the activity (b) Children’s engagement survey for primary
school children. This survey was issued to the children right after the pilot had been run in their classes.

We obtained the signed consent forms from the parents or legal tutors of the children. Those
children that did not bring their parents’ or tutors’ signed consent were not excluded from the
activities, but their data was not registered by any means.
Coding was carried out by three researchers, and the codes themselves were discussed and agreed
by the whole research team. The closed items of the questionnaires were treated quantitatively,
using descriptive statistics, and were used for teachers’ assessment (see IO3-T3 report). For the
students assessment analysis presented in this report, we did a content analysis of the openended questions obtained from the questionnaires, interviews and observations. In order to
contribute to the credibility of the study, several steps were taken into consideration:
triangulation of techniques and data sources; peer-debriefing between the three researchers that
analysed de data; and collection of thick descriptions of the context of the study.
Next section describes the results of the analysis. These results are illustrated with excerpts from
the data. The third column in Table 6 shows the labels we have employed to refer to these
excerpts. The quotation system distinguishes between educational stages (Kindergarten: K and
Primary Education: P) as well as the courses in both stages (e.g. K2 means second year in
Kindergarten, 4 years old). Moreover, we differentiate among the three schools were the
observations were performed. In this way, CEIP García Quintana is school A (labelled S_A), CEIP
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Gómez Bosque is school B (S_B) and CEIP Francisco Pino is school C (S_C). For example, a label
[OBS] [K3, S_B] means that this particular observation was carried out in a class with Kindergarten
children of the third course in Gómez Bosque school.

5.2. Main findings
5.2.1. Cognitive, motor, emotional and social engagement
In relation to teachers’ initial thoughts on what to expect from the INTELEd training sessions, most
of them highlighted the opportunity of learning how to use multisensory techniques to promote
the inclusion of SEN children as well as to explore ways of incorporating them in their educational
practice (see e.g., Table 7 [Quest-Pre]A-B). Once teachers had the opportunity to test the
multisensory tools (e.g., kinems, kinect) they pointed out several learning benefits that these
technologies posed for the students at cognitive, socio-emotional and motor levels (e.g., [QuestPost]A, B, C).
After having carried out the pilots in the schools mentioned above, a set of conclusions regarding
the cognitive, motor and socio-emotional levels can be identified. They are related to both
mainstream and SEN teachers’ thoughts, as well as to the observations performed in the
kindergarten and primary school settings during the pilots. We presented them classified at the
three levels: cognitive, motor, and socio-emotional.
COGNITIVE LEVEL
The majority of the students participating in the different pilots carried out in kindergarten and
primary schools did not show difficulties in solving the activities supported by the multisensory
tools (See e.g., [Obs]A,B,C). Most students’ mistakes and misunderstandings were registered during
the observations of the pilots and were related with balance, laterality and literacy skills which
were at the core of the sessions (See e.g., [Obs]D,E,F.
Some of the factors to understand the cognitive problems regarding the performed activities were
related with a) the sort of instructions given in Spanish by Kinems software were sometimes
unclear for the students due to the existence of weird expressions (see e.g., [Obs] G); b) disparities
in the acquisition of literacy in K4-5 children (see e.g., [Obs]H), and c) children in early Primary
School are still developing the automation of laterality and motor processes, although
psychomotor skills are part of the school curricula since kindergarten (see e.g., [INT]A).
Regarding the use of Kinems games, as sessions went by teachers highlighted that students were
able to improve cognitive abilities such as attention and concentration as well as several executive
functions (see, e.g., [Quest-post-post] A,B). It is worth noticing that, according to teachers, the use
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of multisensory games might be especially helpful for SEN children to remain focused on solving
the tasks (see, e.g., [INT]B). Also they stated that this kind of experiences can contribute to foster
children's willingness to learn (see, e.g., [Quest-post-post]c).
However, when technical and orchestration problems appear, the strengths of these multisensory
learning experiences might turn into weaknesses due to errors in the Kinect camera recognition
and problems regarding the class organization (see respectively [INT] C, [Obs]I and [Quest-PostPost]D). On the other hand, some teachers found Kinems activities easy for children in the last
grades of Primary Education.
Nevertheless, teachers pointed out that the games employed in the pilots helped them reinforce
previous pieces of knowledge that had been worked following different methodological
approaches (see, e.g., [Quest-Post-Post]F).

Table 7. Selected excerpts for Topic cognitive level
Data source
[Quest-Pre]

Excerpt
A

[Teacher 6]“I want to learn how to use multisensory tools and resources like Kinect to foster
psychomotor development of SEN children in order to promote their inclusion and quality of
life.”
B

[Teacher 9] “To learn how to use the technologies in order to promote embodiment
cognition as well as to know how I can apply this in my current teaching practice”
[Quest-Post]

A

[Teacher 9] “Usefulness for students’ learning”

B

[Teacher 10] “Learning benefits for children with motor impairments”

C

[Obs]

[Teacher 4] “An enjoyable stimulus for the children”

A

[K2,S_A] “Students from K3-4 did not have problems at a cognitive level. The majority of
them performed the activities correctly. Students were able to match the objects. The
students’ misunderstandings on how to proceed were marginal”.
B

[K3,S_A] “The majority of the students performed the activity without the teacher extra
support”
C

[P3, S_B] “The student is able to identify which animal is linked with the products that
appear in the screen. At the same time, he is answering all the questions proposed by the
teacher correctly”
D

[K3, S_C] “12 out of 23 students in this classroom had problems at some point in the
identification of alphabet letters to complete the words in Lexis game”
E

[P4, S_B] “8 out of 17 students of the fourth grade made at least one mistake performing the
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movements in the Do Like game regarding balance and laterality.”
F

[P1, S_B] “15 out of 21 students of the first grade made at least one mistake performing the
movements in the Do Like game regarding balance and laterality”
G

[P4, S_B] “The student has problems in understanding some of the instructions given by the
game Do like , such as “to keep the left foot and raise the right hand” means the student
should lift the right foot and raise the right hand”
H

[K3, S_C] “Whilst children are playing Lexis game, the teacher told the observer that this
game is good to identify the differences in the acquisition of literacy in children at this age.
“They are now learning the alphabet and there are big differences in this class regarding
children’s writing and reading skills”
I

[P4, S_B] “the student is doing the movement well and she seems to be very focused on the
indications. However, greetings are not detected by the Kinect camera”.
[INT]

A

[Teacher]“This activity (Do like) has been so useful for students to foster the identification of
left and right and to improve laterality. It was a surprise that many students had trouble to
follow the indications to perform the movements. In the first course, it is normal that they
have more problems with laterality, but I saw similar mistakes in children from the fourth
grade, and these contents are part of the curricula since kindergarten”.
B

[Teacher] “For children with ADHD, these kind of activities is perfect, because helps them to
focus. Although it is important to have more experiences. Today I saw XXX (student with
ADHD) very concentrated”
C

[Teacher] “the Kinect camera detection is a problem. The students have to move to the right,
to the left… At the end, students can be bored and lost their motivation. There is a room for
improvement regarding the technology.
D

[Teacher] “the time that students should wait until the Kinect camera recognizes their hand,
is not good to maintain them focused on the task”
[Quest-post-post]

A

[Teacher] “Once the teacher finds a relevant task, students are engaged through the
activities and can develop several abilities and skills such as attention, comprehension,
analysis, deduction and reflection”
B

[Teacher] “These kind of games help some students to focus their attention”

C

[Teacher] “Willingness to learn and solve the challenges while they are playing”

D

[Teacher] “Many times other students move behind the student who is playing and provoke
an error, so you need to re-start the game”
E

[Teacher] “The activities for the last courses of primary education are easy and recurrent”

F

[Teacher] “(these games) are a good approach to work on concepts already learned in class.
Moreover, the students can go deeper in these concepts using their own body”
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MOTOR LEVEL
Regarding the motor skills acquired by the students during the pilot experiences, teachers
observed some improvements according to students’ psychomotricity (see. e.g., Table 5.3, [QuestPost-Post]G. Excerpts [INT]E,F present two specific teachers’ testimonies that illustrate how this
kind of multisensory techniques can promote motor skills in SEN children.
Students’ difficulties with respect to motor skills during the games have been solved thanks to the
teachers’ guidance (See. e.g., [Obs] J,K, and the help provided in some cases by the classmates
([Obs]L, M).

Table 8. Selected excerpts for topic motor level
Data source

Excerpt

[Quest-Post-Post]

G

[INT]

E

[Teacher] “It helps students (Kinems games) control their own body and improve
gross and fine motor skills”
[Teacher] “During the design of the pilot I decided to choose this game (Do Like)
because it was appropriate for one of my students who has Duchenne Syndrome.
XXX (student name) has more difficulties in moving the lower extremities of the
body, so I realized that in this game, I could modify the configuration and select the
segment of the body that you want to practice with. In this case, the student
performed the activities with the rest of their classmates, but with a small
modification to practice the upper extremities instead of the lower”
F

[Teacher] I have been using Kinect and Kinems often during the last two years in
physiotherapy sessions, so I have been able to see the evolution in some students.
For instance, I have one student with ataxia who could not perform some
movements at the beginning of the sessions. However, right now she is able to do it
without any problems. Thus, although she has a problem of trembling in her hands,
now she has more control in the movements and is able to manage their position in
the games.
H

[Teacher] “To guarantee the collaboration among children during the activity we
asked students in groups to performed the same movements of the child who was
playing individually. Moreover, we asked them to help other colleagues when they
were in trouble. Thus, all the students were active in the Kinect corner, although the
game is individual”

THIS PROJECT HAS BEEN FUNDED WITH SUPPORT FROM THE EUROPEAN COMMISSION UNDER THE ERASMUS+ PROGRAMME. THIS PUBLICATION [COMMUNICATION] REFLECTS THE VIEWS ONLY OF THE AUTHOR, AND THE COMMISSION
CANNOT BE HELD RESPONSIBLE FOR ANY USE WHICH MAY BE MADE OF THE INFORMATION CONTAINED THEREIN

Intellectual Output3: Collection and sharing of best practices

[Obs]

38

J

[P3,S_B] “The teacher set up the game for a student with ataxia. XXX (student name)
does not have cognitive problems, so the teacher modifies the options where an
object can be selected in Kinems to allow the student to pick up the objects easily.
The student completes successfully all the matches”
K

[P1, S_B] “The teacher set up the game for a student with left hemiparesis. The
teacher avoids the combination of movements using the upper and lower extremities
and the student is able to solve the movements without problems”
L

[P4_S_B] “Move your leg higher XXX (student name) to do it well! , said some of the
classmates that were observing how their classmate was playing.
M[

P4_S_B] The student has some difficulties with laterality. The teacher asked their
classmates to perform the same movements at the same time the child was playing.
When the student performed the movements he was looking for their classmates’
approval.

SOCIO-EMOTIONAL LEVEL
According to teachers, the experiences carried out in the pilots and the use of a multisensorial tool
such as Kinems and Kinect to promote embodied cognition in students was an innovation (Table
5.4, [Quest-Post-Post]H; [INT]G). In addition, teachers pointed out that students enjoy the
experiences and they were engaged ([Quest-Post-Post]I,J,K).
Evidences of this enjoyable experience for the children were identified through the observations
of the sessions, as can be seen in ([Obs]N, O,P ).
Among the learning benefits obtained in the pilot experiences, teachers highlighted the students’
satisfaction ([Quest-Post-Post]L), the immediate feedback ([INT]H) and the possibility of involving
students in more inclusive learning practices ([Quest-Post-Post]M, [INT]J).
Regarding the tool affordances, two main ideas with respect to the educational context and the
social interaction of children during the experiences can be identified. On the one hand, some
mainstream and SEN teachers pointed out that Kinems games are limited to perform individual
activities, which could be less attractive for the students (see [Quest-Post-Post] M, O). Furthermore,
collaboration sometimes implies problems when students are competitive. However, the
experiences performed allowed students to compete with themselves, according to the teacher’s
point of view (INT]J). On the other hand, teachers thought that one important aspect is designing
activities where children can obtain benefits from the collaboration and can learn with others.
Likewise, teachers tried to use these technologies and the resources to propose learning scenarios
where all the students were included ([INT]K).
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Table 9. Selected excerpts for Topic socio-emotional level
Data source
[Quest-Post-Post]

Excerpt
H

[Teacher] “(regarding the use of the tools) Something which is a novelty, so it was
encouraging”.
I

[Teacher] It is a good way to motivate the students

J

[Teacher] Students enjoy the experiences carried out in INTELed

K

[Teacher] The students were motivated to learn through the games

L

[Teacher]”Immediate satisfaction due to the success achieved. That, foster students to
pursue the challenge”.
M

[Teacher] “When children start to play then want to continue. They come to physiotherapy
sessions happier. All the children can benefit from these technologies, but especially those
who have special education needs. This is a huge advance”.
N

[Teacher] Children only can play individually

O

[INT]

[Teacher] If one child is playing, others can be bored

G

[Teacher] “For the students it was something new. It was the first time that I used
technology in my class of Physical Education. Some of the students have similar technologies
at home (e.g., Wii Balance). Students do not realize that when they are playing with these
tools, are also learning and developing motor skills and abilities”
H

[Teacher]. “I think that Kinems offers the student the opportunity of obtain feedback during
the ongoing activity. This kind of rewards are very important for the students”
I

[Teacher]. “Everybody enjoyed the experience. It does not matter if children have special
needs or not. They enjoyed playing. The games were also attractive for all of them”
J

[Teacher]. “I am looking to foster the development of motor skills among the students.
However, without knowing what they have to do, students are worried about who is going to
work with them in the same group. They are very competitiveness. In this experience
(Kinems) students compete with themselves, so that’s nice.”
K

[Teacher] “In the case of XXX (SEN student) he is not able to understand basic instructions, so
I asked him to imitate what other students are doing. The role of their classmates is crucial to
help this student. I also have other SEN student who has problems with laterality, I asked her
to look to their classmates. I feel that in this activity (the use of Kinems and Kinect) every child
was actively involved. To achieve this is not always easy in Physical Education because motor
abilities and skills play an important role”
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[K3,S_B] “when she complete all the exercises correctly, the student dances and laugh”

O

[P3,S_B] “Once the student complete all the exercises in Kinems she does not want to left
the Kinems corner. She wants to continue playing”.
P

[K3,S_C] “All the students are clapping when the child who is playing complete with success
the tasks”.

5.2.2. Students’ engagement
The feedback from the students was collected as described in section 5.1.3., by means of
questionnaires adapted to their ages. The results of these questionnaires were quantified to
obtain a general idea of the opinions of the students about the intervention, which is
complemented with data coming from the teachers’ interviews where they report about the
opinions of their students.

Kindergarten Pilots
Table 10 shows the main results from the students engagement surveys in the kindergarten pilots.
According to the engagement questionnaires, the majority of the Kindergarten students liked “a
lot” to play Kinems games (16 out of 18 students in the first course; 12 out of 13 students in the
second course and students in the 3rd course). 42 out of 48 students coming from the three
courses answered not having getting bored during the game. Overall, these results confirm that
the majority of the children were engaged with the games and had a positive experience playing
with them.
Although Kinems games are designed to play individually, students’ from the first course stated to
have talked with their classmates during the game (14 out of 18 students). On the contrary, a high
number of students from the second and third course did not talk with other classmates during
the activities performed (16 out of 35 answered barely/too little to Q2). In any case, these results
are related to the different ways the school teacher had made the set up of the activity, and
whether the lesson plan had left some space to the children to discuss about the game or not.
Further work comparing different forms of setting up the implementation in the classroom and
the results to this kind of questions could be made.
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Figure 14a-d. Results of the students’ assessment of the activity in the preschool pilots (3-4-5
years in school A and 5 years in School C)

Primary School Pilots
Regarding primary school pilots, we collected data from 5 classes, corresponding to 4 academic
levels. We used the questionnaire described in the previous section (see Figures 14a-d)). Figure 15
shows the results obtained after one implementation of the pilot. As it can be seen, values are
high for all the questions, especially for the first (I have had fun while playing) and for the last one
(I would like to play again). In these questions, the results are above 3.5 for all the classes. Other
questions are less homogeneous, depending on whether the activity had introduced new contents
or not (Q2) and whether the students had talked about the tool (Q3) or helped each other during
the activity (Q4). In these last two questions, the activities that were carried out in the physical
education classes (6 and 9-years), which explicitly took into account the need for the children to
help each other, have higher values than the other two classes.
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Figure 15. Results from the Students engagement survey. Each column shows the average
responses for each academic level
Moreover, for the classes of the children of 6 and 9 years-old, the pilot was run twice. We were
interested in observing whether the interest expressed by the children decreased after the second
implementation. As it can be seen in Figure 16, engagement remains the same for all the
questions, even with an increase in Q1 and Q5, specially for the 9 year-old students. Therefore,
these results show that after two trials with the Kinems games, the children do not report a
decrease in their interest to use the tool. This shows that the interest expressed by the kids
remains and even increases once they know how to use it and how it integrates with the rest of
the activities. More research has to be done to know the long-term impact of the tool in children’s
motivation.

Figure 16. Results of the Students’ engagement survey (first and second session with Kinems in the
Physical Education classes of the 6 and 9-years old children): (a) 6 years; (b) 9-years.
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Qualitative data feedback from students
The interviews to the teachers about what the students had reported to them provide additional
evidence about the children’s opinions. Table 10 presents a selection of what the teachers
reported in the interviews [INT]L and of what we observed after the sessions ([OBS]Q). These data
sustains the idea that the children were enthusiastic about the experience.

Table 10. Selected excerpts for children engagement
[INT]

L

[OBS]

Q

[Teacher] "[...] and the students liked it so much … They did it with the two groups,
with the tutors. It was a morning in which they had like one hour and a half, and all
the children, I thought that maybe the games chosen were childish, but not at all.
Later on I was asking them and all of them liked it. Both the SEN children and the
normalized children. Then, they liked the experience.

[S1_P6] “The teacher says that her students state that this has been the best activity
they have done during the whole course and that they have learnt a lot with the
tool”.

5.2.3. Families’ feedback
The opinion of the families about the innovation was collected by means of a survey issued to the
families in paper right after the pilots had taken place. We collected 44 responses from families
from four of the courses where INTELed was applied: three pre-school classes (3-5 years) and one
primary school class (6 years-old).
In many of the cases, children only talked to their parents about the experience after they were
asked what they had been doing with the computer. Once they were asked, most of them
expressed they had liked the game in which they had to “move their hands” (see
[Parents_Survey]A in Table 5.6).
Almost none of them pointed out something they did not like, with some exceptions. For example,
[Parents_Survey]B refers to the difficulties to see the screen in a class (Physical Education), where
the pilot was run using the computer, not a screen.
When asked whether the children had expressed the willing to play again to these games, 10 out
of the 44 answers were negative. Many of these 10 children were those that had not said anything
about the game spontaneously to their families. The other 34 families stated that the children had
expressed their willingness to play these games in the classroom again.
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Finally, to the question of whether they, as parents, thought whether these education proposals
were interesting, we obtained three types of responses: part of the families stated they did not
have enough information about the project; a large majority stated they were positive about this
kind of innovations, some of them referring to the fact that children like games and computers
and this was positive for them [Parents_Survey]C, some of them focusing on the playful
experience [Parents_Survey]D, and some others because they are positive about innovation in
general [Parents_Survey]E,F. The third cluster of answers, less numerous, expressed some of the
parents’ worries about using too much technology at these early ages ([Parents_Survey] G,H).

Table 11. Selected excerpts with the parents’ feedback
[Parents’ survey]

A

[K3_S1] “[our daughter] has not made too many comments with respect to the
Kinems game, but when we have talked to her, she says she has liked very much the
feeling of catching things and that there was nothing she had not liked.
B

[P1_S2] “What he has not liked is that there were many to watch the screen and
they could not see it well” (related to a course that used the computer, not a screen
to play with Kinems).
C

[K3_S1] I think it is very interesting to be able to use interactive games for my
daughter’s learning at the school. I think children in this moments are very used to
the use of technologies, and I think that they are motivated by its use while learning.
We would like this was not a one-time experience.
D

[K2_S1] Yes, we think they are interesting because they provide another vision of
education, less rigid, more aligned with current times.
E

[P1_S2] Yes, I find very interesting these activities that help them develop their
physical and mental skills.
F

[K3_S3] Yes, I would like to follow this practice in the school.

G

[P1_S1] I think it is very interesting, above all for the embodied learning. But these
technologies have a risk and I think that in the future [the children] will have
dependency of digital games. These activities have to go together with education in a
responsible use.
H

[S1_S1] Yes, always that the technologies are not used in excess.
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5.3. Final conclusions and remarks
This section has described the main outcomes of the Spanish pilots performed in 9 mainstream
Kindergarten and Primary school classrooms. We carried out a qualitative data analysis of the
impact of the interventions and of the children and families’ feedback.
The use of multisensory games was found to be appropriate as complementary teaching resource,
to reinforce content taught in class and to assess the level of development of the children in some
skills such as literacy and laterality. It was reported to be especially helpful for SEN children to
remain focused on solving the tasks. Regarding motor skills, some improvements were observed in
students’ psychomotricity. Finally, at the socio-emotional levels, children were engaged and the
experience was enjoyable for them. The games allowed them to compete against themselves
instead of competing with each other. Teachers developed strategies to adapt the individual
games to collaborative experiences, but more effort has to be done to facilitate this dimension.
Feedback from the participating children and from their families was very positive. Children stated
their desire to use the games more often, also at their homes. Although our initial evidence
showed no decrease in this interest after several implementations of the games, further research
needs to be done to analyze if the interest of the children decreases with a more steady
application of the tools. Parents were also in favor of using innovative and playful resources for
improving their children’s learning. Some parents stated they did not know enough about the
innovation to give any opinion, which points out to an important issue, related to the involvement
of the families in the schools, and also of the appropriation of these innovations by the teachers
themselves. Finally, a small number of parents stated their reservations about the usage of ICT
technologies at this very early age. Again, this opens up a line of work, because embodied
technologies are precisely one opportunity to overcome some of the problems posed by more
traditional forms of ICTs for the development of children’s skills. INTELed project can contribute
with initial evidence of the benefits of embodied technologies for children development of several
skills.
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6. Summary and Conclusions
The present report has focused on the impact of the INTELed school pilots on students with and
without disabilities in inclusive educational settings. In particular, this report has provided
information about the evaluation of the INTELed school pilots and their learning effectiveness in
the four consortium partner countries: Cyprus (P1-Cyprus University of Technology), Greece (P2University of Piraeus), Italy (P3-CESIE) and Spain (P4-University of Valladolid).
As presented in this report, the evaluation of the INTELed school pilots focused on the
measurement of multiple variables (i.e. students’ academic learning gains, students’ socialemotional and cognitive development, teachers’-students’-parents’ perceptions) with the use of
multiple data collection tools (i.e. conceptual tests, learning analytics, surveys, observation
protocols, interviews, reports, reflective diaries, and testimonials). Table 12 provides an overview
of the measured variables and data collection tools per partner country.
Table 12. Overview of the measured variables and data collection tools per partner country.

The analysis of the collected data, as presented in this report, provided empirical substantiation on
the learning effectiveness of the INTELed pedagogical framework supporting the contribution of
the school pilots to students’ academic learning gains (i.e. conceptual understanding) as well as on
students’ socio-emotional and cognitive development. At the same time, the analysis of teachers’,
students’ and parents’ perceptions provided qualitative support to these findings, ensuring the
high success of the INTELed school pilots!
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