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Executive Summary
INTELed project aimed at providing teachers with knowledge and skills about the use of interactive
and embodied learning technologies for helping children with special education needs (SEN)
improve their skills, who should also give emphasis on inclusive education. A crucial step towards
that aim was to organize and deliver a set of well-designed and effective training events
contributing to the professional development of in-service teachers.
Thus, a set of training events were organized in Cyprus, Greece, Italy and Spain during the INTELed
project. These training events followed the principles of the INTELed methodological framework,
as this was developed in IO3. At a subsequent stage the trained teachers from each partnercountry were called to conduct school pilots in their countries (3-4 SEN students per trained SEN
teacher) in order to:
•
•

apply and test their knowledge and skills acquired during the training seminar, and
provide the project consortium with empirical evidence of the added value of the
pedagogical use of interactive and embodied learning technologies that INTELed
advocates.

In this context, this report focuses on the impact of the INTELed training on teachers’ professional
development. In particular, this report contains information about the evaluation process of the
INTELed training programme and findings with regards to the INTELed teachers’ confidence and
concerns around technology-enhanced embodied learning, as a result from their participation in
the local training events organized by the four consortium partner countries: Cyprus (P1-Cyprus
University of Technology), Greece (P2-University of Piraeus), Italy (P3-CESIE) and Spain (P4University of Valladolid).
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1. Introduction
The aim of the INTELed training, as already presented in IO3-T1 and IO3-T2, was to support special
and general education teachers in acquiring knowledge and skills about multi-sensory and
embodied technologies, to address the needs of SEN children in inclusive educational contexts.
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. Technology-enhanced embodied learning, as an application area of embodied
cognition theory, constitutes a contemporary pedagogy of learning, which emphasizes the use of
the body in the educational practice (Antle, 2013, 2009; Georgiou & Ioannou, 2019). This novel
pedagogy is supported by the widespread population of affordable motion-based technologies
and natural user interfaces (e.g., Wii, Xbox Kinect, Leap Motion) in combination with the
emergence of immersive interfaces based on mixed or virtual reality, which have opened the
doors for the design of embodied digital learning apps (Enyedy, Danish, & DeLiema, 2015).
Despite the tremendous educational affordances of technology-enhanced embodied learning, as a
contemporary pedagogical approach, its implementation in authentic educational settings is not
yet a systematic area of research. As argued by Karakostas et al. (2017), this is not surprising given
that embodied digital learning apps are often developed for research rather than educational
purposes while, importantly, teachers also do not have confidence in using them. According to
Fugate, Macrine, and Cipriano (2018) while many teachers have noted the positive effects of
embodied learning, among teachers there is often a confusion as to why and how embodied
leaning strategies can be effective. In this context, Johnson-Glenberg, Megowan-Romanowicz,
Birchfield, Savio-Ramos (2016) have stated that for supporting teachers’ efforts in enacting
technology-enhanced embodied learning, teachers should also receive specific training on
embodied digital learning apps, preceding the use of these technological innovations.
It seems therefore that there is an urgent need for strengthening teachers in relation to their
digital skills and confidence for integrating cutting-edge technologies, such as embodied digital
learning apps, in their school classrooms. This priority has long been of increased attention for the
European policy agenda (European Schoolnet, 2017), given the under-utilization of educational
technologies in the classroom which can have a promising value.
Taking into account this situation, the INTELed professional development programme, as a novel
training programme was developed and implemented. As part of this report we will focus on the
impact of the INTELed training, on teachers’ professional development. In the next sections of this
report we will provide a debrief of the assessment INTELed training 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. Teachers’ assessment in Cyprus
2.1 Demographics and methods
2.1.1 The participants
Thirty-one in-service teachers in primary education were the total sample of this evaluation.
Twenty-five of the teachers were female (81%) and six of the teachers were female (19%).
Nineteen of the teachers (61%) were working in general education settings, eleven of the teachers
(36%) were working in special education settings, and one of the teachers was working in both
special and general education settings. Focusing on their teaching experience, two of the teachers
(12%) had 1-5 year of teaching experience, four of the teachers (24%) had 6-10 years of teaching
experience, six of the teachers (35%) had 11-15 years of teaching experience, while five of the
teachers (29%) had 16-20 years of teaching experience. Last, ten of the teachers (32%) reported
that they had prior knowledge on the pedagogy of embodied learning, while twenty-one of the
teachers (68%) reported that they had no prior knowledge on the topic.

2.1.2 The INTELed professional development programme

Our Professional Development (PD) programme adopted a cyclical
framework, which was grounded on prior PD model suggested by
Kyza and Georgiou (2014) and was enacted in the context of the
[European project] (not named for the blind review purposes). The
framework was organized in two sequential phases – a Training and
a Practical phase – placing teachers in four sequential roles:
Learners, Designers, Innovators, and Reflective practitioners (Fig. 1).

Figure 1. A diagrammatic representation of the PD programme
As part of the Training phase (Phase A), teachers assumed the roles of “Learners” and the role of
“Designers” to expand their theoretical knowledge and skills on the topic. When taking the role of
“Learners”, teachers were introduced to the pedagogy of technology-enhanced embodied learning
and experienced a variety of embodied digital learning apps (e.g., KINEMS embodied digital games
- https://www.kinems.com/) via a sequence of experiential activities, from the students’
viewpoint. Subsequently, when taking the role of “Designers” the teachers were asked to select
one of the available embodied digital apps and to design a lesson plan for integrating technologyenhanced learning in their classrooms. This phase was realized via three experiential workshops of
5 hours each, from October-December 2019 (Figs. 2a & 2b).
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Figures 2a & 2b. Teachers using embodied digital learning apps and developing their lesson plans
As part of the Practical phase (Phase B) teachers were involved in a set of school pilots, assuming
the roles of “Innovators” and “Reflective practitioners” to transfer, in praxis, the knowledge and
skills they had gained during the previous phase. When taking the role of “Innovators” the
teachers were asked to employ and assess the impact of technology-enhanced embodied learning
on their students, via enacting the lessons plans they had designed in the previous phase. In order
to do so, the teachers were provided access by our research group in technological equipment
(e.g., Kinect cameras) and a temporary free license for the selected digital app. Finally, when
taking the role of “Reflective Practitioners” teachers were invited to reflect on their school pilots
as well as to share their experiences with their colleagues. This phase was realized via a set of
school pilots from January-April 2019 (during this period the participating teachers enacted their
lesson plans), as well as via a 5-hour reflective workshop (Figures 3a & 3b).

Figures 3a & 3b. Teachers integrating technology-enhanced embodied learning in their classrooms
and reflecting on their school pilots
Twenty-nine of the teachers (94%) completed the first phase of the PD programme, assuming the
roles of “Students” and “Designers”. Twenty-three of the teachers (74%) completed the second
phase of the of the PD programme, assuming the roles of “Innovators” and “Reflective
practitioners”.
2.1.3 Instrumentation and data collection
The Stages of Concern (SoC) is a validated and well-known questionnaire (Hall, George, &
Rutherford, 1977) that can be used to explore the concerns of innovation adopters (Hall & Hord,
2005) in order to be able to understand and support them better. As part of the INTELed
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evaluation purposes, a revised version of the SoC questionnaire as provided by de Vocht, Laherto
and Parchmann (2017) was employed. According to this revised version, the SoC consisted of 30
items and used a 5-point Likert scale (measuring agreement) for capturing teachers’ concerns as
they moved through a developmental series of six stages (Table 1). Agreeing with most items,
presents a high concern in each particular concern stage.
Table 1. Questionnaire dimensions, subscale details and indicative items
Levels of
concerns

Stages of
concerns

Low-level
concerns
(Self- and task concerns)

1. Information

2. Personal

3. Management

High-level
concerns
(Impact
concerns)

Description

Indicative item

Teachers feel that they do
not have enough information
about the innovation
Teachers feel that are not
skillful enough to handle the
innovation

I have limited knowledge
of technology-enhanced a
embodied learning
I am concerned about my
skills to handle the
teaching that technologyenhanced embodied
learning requires
I am concerned about not
having enough time to
implement technologyenhanced embodied
learning
I am concerned about
students’ attitudes
toward technologyenhanced embodied
learning
I would like to help my
colleagues in their
teaching about
technology-enhanced
embodied learning
I would like to determine
how to develop the
approach of teaching via
technology-enhanced
embodied learning

Teachers feel that they do
not have enough time,
resources or support to
adopt the innovation

4. Consequence

Teachers feel that the
innovation might prove
harmful for their students

5. Collaboration

Teachers feel that may be
difficult to find colleagues to
work with for the innovation

6. Refocusing

Teachers feel concerned
about the possibility to
improve and refine the
innovation further

In addition, as in prior empirical studies using the SoC questionnaire (e.g. Quick et al., 2011), an
open-ended question was appended to the questionnaire in order to validate teachers’ concerns
as well as to shed more light in the quantitative data collected. More specifically, the following
open-ended question was added in the questionnaire and was administered to the teachers’ in the
three different timepoints of the PD programme:
•

What are your main needs in relation to adopting technology-enhanced embodied learning, at
this point?
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The questionnaire was administered in three different timepoints to capture the trajectory of
teachers’ concerns during the duration of the PD programme. In particular, the questionnaire was
completed by:
•
•
•

The total sample (n=31) at the outset of the PD programme (Pre-test)
Twenty-one of the teachers (n=21) after the completion of the Training phase (Post-test)
Eighteen of the teachers (n=18) after the completion of the Practical phase (Pospost-test)

Overall, seventeen (n=17) of the teachers completed the SoC questionnaire as well as the openended questions in all three timepoints – just about more than the half of the participating
teachers. On one hand, this is because of some teacher dropouts (n=8) from the outset of the PD
programme until its completion; those teachers attributed their dropout mainly on their
increased workload or on some obstacles they found from their school administrators in terms of
conducting their school pilots. On the other hand, this is due to the difficulty in motivating the
participating teachers to answer the questionnaire, especially, if the teachers were absent from a
workshop and were requested to complete the questionnaire in their own time.
2.1.4 Data analysis
Each item of the SoC questionnaire corresponded to a concern stage (Information, Personal,
Management, Consequence, Collaboration, Refocusing), while each concern stage was
represented by a sum of five items. In this context, to investigate the participating teachers’
concerns about the adoption of technology-enhanced embodied learning, we followed the data
analysis methods proposed by de Vocht et al. (2017) according to which the intensity of each
concern stage was calculated by summing up the values on the responses of the respective items.
In particular, full agreement with an item would be scored with +2 while full disagreement with -2.
Likewise, agreeing or disagreeing slightly would be scored with +1 or -1 respectively, while neither
agree nor disagree with 0.
Descriptive statistics were used to investigate the pre-test concerns stage intensities collectively,
for the total sample (n=31) e.g. median, max. and min. values. In addition, pre-test teachers’
concerns were also investigated at an individual level following the outlined protocols of the SoC
questionnaire analysis. According to the protocols, each teachers’ data were estimated and
graphed on an individual level, in order to recreate the “stages of concern profile” for each
teacher. This profile provided an insight of the teachers’ concerns at the outset of the PD
programme and was compared to the already known concern profiles reported in the literature
e.g. the “Worried, the “Co-operator”, the “Opponent” (e.g. Bitan-Friedlander et al., 2004).
For the comparison of teachers’ concerns at the different timepoints of the PD programme (pretest, post-test, postpost-test) the Friedman test was employed. This is a non-parametric test
suited for comparing a group’s difference across repeated measures over time when the sample is
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small as in our case (n=17), and the data do not follow a normal distribution. The Wilcoxon signedrank test, with the relevant Bonferroni adjustment, was also employed on the different
combinations of the related timepoints, to investigate when the differences actually occurred.
Finally, the data collected by the participating teachers at the open-ended question per timepoint
(PreTest_n1=31, PostTest_n2=21, PostpostTest_n3=18) were analyzed using a top-down thematic
analysis approach. That is, our thematic analysis was theoretically driven by the Concerns Based
Adoption Model (CBAM) and it was guided by our research focus in classifying teachers’ selfreported needs according to the concern stages: (a) Information stage, (b) Personal stage, (c)
Management, (d) Consequence, (e) Collaboration and (f) Refocusing.

2.2 Main findings
2.2.1 Teachers’ initial concerns and concerns’ profiles
Figure 4 presents the distribution of the initial
concerns’ intensities for the total teachers’ sample.
Medians are represented with horizontal lines, the
boxes represent the quartiles closest to the quartiles,
the whiskers represent the further quartiles, while
the outliers are represented with dots, or asterisks
(in the case of extreme outliers).
Figure 4. Distribution of concern stage intensities of 31 teachers
Overall, according to the diagram the stages of collaboration and interest had the highest
intensity. In contrast, the personal, management and consequence stages had the lowest
intensity. This shape, which is also known as the M shape is common in many CBAM studies and it
often resembles or approaches the “Co-operator” profile (see for instance de Vocht et al. 2017).
Indeed, when identifying SoC individual profiles for the participating teachers by comparing the
relative intensities of teachers concern stages, the participating teachers approached the “Cooperator” profile, with one difference. According to the “Co-operator” profile, the intensity of the
“Consequence” stage is usually higher, while in our case for some of the participating teachers was
relatively low.

2.2.2 Comparison of teachers’ concerns across time
As discussed in “Demographics and Methods” 17 teachers completed the SoC questionnaire across
all three timepoints (Pre-test, Post-test, Postpost-test) during their participation in the PD
programme. This was more than the half of the participating teachers; as such, the sample was
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deemed sufficient to provide some insights on the effect of the PD programme on teachers’
concern stages, using the Friedman non-parametric test.
The Friedman test indicated that across time, there were not statistically significant difference on
the Personal stage χ2(2) = 1.298, p = 0.593, on the Management stage χ2(2) = 0.689, p = 0.709 as
well as on the Consequence stage χ2(2) = 2.469, p = 0.291. However, the Friedman test indicated
that across time, there was statistically significant difference on the Information stage χ 2(2) =
12.094, p = 0.002, on the Collaboration stage χ2(2) = 8.760, p = 0.013 as well as on the Refocusing
stage χ2(2) = 7.309, p = 0.026.
Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Bonferroni correction
applied, resulting in a significance level set at p < 0.017. The post-hoc analysis indicated that there
was a decrease in the concern intensities between the outset of the PD programme (Pre-test) and
the completion of Phase A: Training phase (Post-test), as well as between the completion of Phase
A: Training phase (Post-test) and the completion of Phase B: Practical Phase (Postpost-test).
However, despite the direction of change was consistent among all the concern stages across
time, the change was statistically significant only between the outset of the PD programme (Pretest) and the completion of Phase B: Practical Phase (Postpost-test), in the three concern stages
indicated by the Friedman test. In particular, as presented in Table 2, there was a statistically
significant decrease in concern intensities in the stages of Information, Collaboration and
Refocusing between the outset (Pre-Test) and the end of the PD programme (Postpost-test).
Table 2. Paired-samples comparison for the difference between the Pre-test and the Postpost-test
concern stage averages
Stages
Information
Personal
Management
Consequence
Collaboration
Refocusing

Paired differences
Mean
SD
SEM
-3.11
2.93
.71
-0.76
2.22
.54
-0.71
5.03
1.22
-1.30
4.33
1.05
-1.99
3.04
.74
-2.18
2.83
.69

Z

Significance

-3.03
-1.44
-0.85
-1.70
-2.54
-2.69

.002*
.151
.395
.090
.011*
.007*

Note. *Statistically significant differences, according to the significance level set at p < 0.017, are marked with an asterisk

2.2.3 Teachers’ needs
The content analysis of teachers’ responses in relation to their needs shed more light on the
trajectory of teachers’ concerns during the duration of the PD programme. Overall, according to
the self-reported needs (see Table 3) it seems that, during the PD programme, the participating
teachers moved through the developmental series of the concern stages.
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Table 3. Teachers’ needs per concern stage across the duration of the PD programme
Teachers’ needs per concern stage

Information
Information about the PD programme
Information about the embodied pedagogy
Information about the embodied cognition theory
Information about inclusive education

Personal
Improvement of teaching strategies
Improvement of tech skills

Management
Examples of teacher materials/educative
resources
Development/improvement of lesson plans
Support on classroom orchestration issues

Consequence
Improvement of students’ learning gains
Improvement of students’ emotional development
Improvement of students’ learning engagement

Collaboration
Networking with other teachers
Networking with researchers
Social interaction / Exchange of ideas

Refocusing
Access in technological equipment
Access in embodied digital learning apps
Improvement of embodied technologies
Continuous professional development
Scalability of school pilots

Outset

32
19
8
4
1
12
4
8
2
1
1
0
4
1
1
2
2
1
1
0
2
1
1
0
0
0

After the
Training
Phase
0
0
0
0
0
4
0
4
24
4
13
7
4
2
0
2
8
0
0
8
0
0
0
0
0
0

After the
Practical
Phase
0
0
0
0
0
0
0
0
6
1
0
5
0
0
0
0
0
0
0
0
21
5
8
1
5
2

Note. The table presents the absolute number of teachers’ statements categorized per need and concern stage

In particular, at the outset of the PD programme, the teachers’ needs were mostly related to the
Information and Personal concerns stages. For instance, focusing on the Information stage,
teachers expressed their need for receiving more information about the PD programme per se (its
structure, its requirements etc.), the embodied pedagogy or the embodied cognition theory.
Likewise, focusing on the Personal stage, the teachers reported their need for improving their
teaching strategies and tech skills.
Subsequently, at the end of the Training phase (Phase A), and just before the Practical phase
(Phase B) the teachers’ needs were mostly related to the Management and Collaboration stages.
For instance, focusing on the Management stage, the teachers expressed their need for
developing or improving their lesson plans, for receiving examples of teacher materials and
educative resources on the technology-enhanced embodied learning, as well as support on
classroom orchestration issues (e.g., technology integration of the embodied digital learning apps,
classroom set-up, technical tips etc.). On the other hand, focusing on the Collaboration stage, the
teachers expressed their need for social interaction and exchange of ideas to better prepare
themselves for their school pilots.
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Finally, by the end of the PD programme after the completion Practical phase (Phase B) the
teachers’ needs were mostly related to the Refocusing stage. For instance, at this time point
teachers’ needs were mostly related with their need to have access in technological equipment
(given that for their school pilots they had borrowed equipment from our research group), to have
access for free to additional embodied digital learning apps or to have additional opportunities for
continuous professional development in order to be able to contribute to the scalability and
sustainability of the innovation.

2.3 Final conclusions and remarks
The integration of promising pedagogies, such as technology-enhanced embodied learning, into
the schools and the utilization of related educational technologies in the classroom, has been a
priority of increased attention for the European policy agenda (European Schoolnet, 2017). Our
research on teachers’ concerns about technology-enhanced embodied learning sheds light on
aspects which are very likely to have a significant impact on this integration process.
The first goal of teachers’ evaluation in Cyprus was to investigate teachers’ initial concerns and
concern profiles about technology-enhanced learning. According to our findings, our in-service
teachers appeared to belong in the “Co-operators” concern profile. This finding is aligned with
prior studies on other educational innovations (de Vocth et al., 2017; Overbaugh & Lu, 2008).
Importantly, as reported by de Vocht et al. (2017) “Having many Co-operators at the beginning of
the adoption process is productive for an innovation, as these individuals seek information and
possess a willingness to collaborate yet have relatively few personal and management concerns”
(p.333).
The second goal teachers’ evaluation in Cyprus was to investigate the effect of a PD programme,
taking place in the context of the INTELed project. The PD programme was a long-term one as it
covered the whole school year and it was divided in two main phases. Initially, the PD programme
started with a Training phase (Phase A) during which teachers had the opportunity to expand their
theoretical knowledge and skills on the topic via the participation in a sequence of experiential
workshops. Subsequently, the PD programme continued with a Practical phase (Phase B), during
which the participating teachers were involved in a set of school pilots, to transfer, in praxis, and
deepen the knowledge and skills they had gained during the previous phase.
Our hypothesis was that, as in previous PD programmes, teachers concerns would be mitigated
and decreased (e.g., Kapustka & Damore, 2009; Long & Constable, 1991). According to our
findings, indeed the PD programme has a positive effect, as it contributed to the decrease of the
participating in-service teachers’ concerns. However, this impact became statistically significant
only when comparing teachers’ concerns at the outset of the PD programme and the completion
of Phase B, signaling the finalization of the PD programme. This finding provides empirical
substantiation and expands research-based conclusions from previous professional development
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projects all pointing to the need to engage teachers in extended professional development
experiences (Loucks-Horsley, Stiles, Mundry, Love, & Hewson, 2010; Kyza & Georgiou, 2014). At
the same time, our study expands the findings of previous studies supporting that PD programmes
are much more effective when combining not only a training part but also a practical part,
allowing teachers to implement educational innovations in their classrooms (e.g., van der Valk &
de Jong, 2009).
Finally, our results were also supported by teachers’ responses in relation to their needs, shedding
more light on the trajectory of teachers’ concerns during the duration of the PD programme.
Overall, according to the teachers’ needs it seems that, during the PD programme, the
participating teachers moved through the developmental series of the six concern stages. In
particular, while at the outset of the PD programme teachers’ needs were mostly related to the
low-level concern stages (e.g., Information and Personal stages) by the end of the PD programme
teachers’ needs had mostly to do with high-level concern stages (e.g., Collaboration and
Refocusing stages). This finding also warrants the successful of our PD programme. In particular,
according to de Vocth et al. (2017) the low-level stages are considered less valuable for an
educational innovation, while the high-level are only possible when the low-level concerns are
resolved. These high-level concerns are essential for the scalability and sustainability of an
educational innovation – in our case of technology-enhanced embodied learning.
However, despite the positive effect of the PD programme on teachers’ low-level concerns it is
important to mention that by the end of the programme most of the teachers’ needs and related
high-level concerns remained unresolved. In particular, the Refocusing concern stage, as the
highest concern stage was reflecting teachers’ needs for continuous professional development, as
well as for low-cost embodied technologies and access into appropriate and free-access embodied
digital learning apps. In particular, our teachers’ needs and refocusing concerns were related to a
set of current obstacles reported in the literature such as that embodied digital apps are usually
proprietary and inaccessible as: (a) are mostly developed for research purposes, (b) are often
based on expensive and technology-demanding installations (e.g. virtual/mixed reality rooms) and
(c) are usually unlinked from the educational curriculum (Karakostas et al., 2017). These remaining
concerns and needs imply a set of future steps, beyond teachers’ training, that should be taken
into account in order for technology-enhanced learning technology to enter our schools and
flourish.
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3. Teachers’ assessment in Greece
3.1 Demographics and methods
3.1.1 The participants
Twenty in-service SEN teachers (n=20) participated in the INTELed TPD program evaluation in
Greece. Sixteen of the teachers were female (80%) and four of the teachers were male (20%)
(Figure 5).
Gender

20%
Male
Female
80%

Figure 5. Gender distribution of SEN Teachers
Fifteen of the SEN teachers were working in special education units of public primary mainstream
schools; four of the SEN teachers were working in special schools; three of the SEN teachers were
working in an after school special education program organized by a prefecture, and one of the
SEN teachers was working on a day care center of customized clinical mental health services for
therapeutic treatment and psychosocial rehabilitation of children victims of any form of abuse or
bullying (Figure 6).

SEN Teachers per Educational Setting
Day Care Center
Special Education Program
Special Education Schools
Special Education Units
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Figure 6. SEN Teacher’s distribution per Educational Setting
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Concerning the teaching experience of SEN teachers, two of the teachers (12%) had 1-5 years of
teaching experience and the rest (90%) had 11-15 years of teaching experience (Fig. 7a). Finally,
eight of the teachers (40%) reported that they have heard before about embodied learning, while
twelve (60%) of the teachers reported that they haven’t received any information about the
embodied learning technologies (Fig. 7b).
Teaching Experience

Prior information about
embodied learning technologies

15 > Years
11 - 15 Years
6 - 10 Years
1 - 5 Years

60%
0

2

4

6

8

10

40%

Yes
No

12

Years of Teaching Experience

Figures 7a-b. SEN Teacher’s teaching experience – SEN Teacher’s prior information
about embodied learning

3.1.2 The INTELed professional development program
Our INTELed TPD program adopted a cyclical framework, which was grounded on prior PD model
suggested by Kyza and Georgiou (2014). The framework was organized in two sequential phases –
a Training and a Practical phase – placing teachers in four sequential roles: Learners, Designers,
Innovators, and Reflective practitioners.
As part of the Training phase (Phase A), teachers assumed the roles of “Learners” and the role of
“Designers” to expand their theoretical knowledge and skills on the topic. When taking the role of

Figures 8a & 8b. Teachers developing their lesson plans

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

15

“Learners” teachers were introduced to the pedagogy of technology-enhanced embodied learning
and experienced a specific embodied digital learning app; KINEMS embodied digital games https://www.kinems.com/), via a sequence of hands-on activities, looking at these tools and the
pedagogy behind it from the students’ viewpoint. Subsequently, when taking the role of
“Designers” the teachers were asked to use the Kinems embodied learning platform to design
lesson plans for showing how they could integrate this technology-enhanced learning approach
into their classrooms. This phase included three hands-on workshops of 3 hours duration each
(Figures 8a & 8b).
As part of the Practical phase (Phase B) teachers were involved in a set of school pilots, assuming
the roles of “Innovators” and “Reflective practitioners” to transfer the knowledge and skills they
had gained during the previous phase in the authentic school environments. When taking the role
of “Innovators” the teachers were asked to employ and assess the impact of the technologyenhanced embodied learning approach on their students, via enacting the lessons plans they had
designed in the previous phase as well as new ones. In order to do so, the teachers were provided
with the technological equipment (e.g., Kinect cameras) and a free license of the Kinems
embodied learning gaming platform. The school pilots happened from January till June 2019.
Finally, when taking the role of “Reflective Practitioners” teachers were invited to reflect on their
school pilots as well as to share their experiences with peer colleagues. Apart from an ongoing
self-reflection that teachers did during the enactment of their lesson plans, a set of interview
sessions occurred in mid of June. Also a 2,5 hour reflective workshop in the second part of the
INTELed multiplier event, was carried out on the 24th of June 2019, in the Eugenides Foundation,
in Athens (Figures 9a & 9b).

Figures 9a & 9b. Teachers integrating technology-enhanced embodied learning in their
classrooms and reflecting on their school pilots
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3.1.3 Instrumentation and data collection
All necessary data was gathered through one-to-one interviews, during which the teachers’
perspectives on various issues had been explored (Boyce & Neale, 2006). The questions which
were prepared for the interviews were both open-ended and closed-ended. Open-ended
questions were posed for obtaining in depth answers about specific aspects of the INTELed TDP,
while closed ended questions helped teachers to quickly rate their impressions about the training
program (Creswell, 2012; McNamara, 1999).
The interviews were semi-structured. The one-to-one interviews were carried out either in person
or through skype video calls. The maximum duration of the one-to-one interviews was sixty
minutes. The interviews were recorded. Moreover, notes were taken during the interviews which
were also taken into account during the data analysis.
3.1.4 Data analysis
Data analysis was an important stage aiming to move deeper into understanding the data, to find
patterns and themes, and to make an interpretation of the bigger picture. A qualitative analysis
process was followed (Figure 10), focusing on a thematic analysis under aiming to investigate: (i)
teachers’ initial opinion about technology-enhanced learning, (ii) the effect of the INTELed TPD
programme, (iii) whether teachers’ initial concerns would be mitigated and decreased, (iv)
teachers’ needs and concerns that occurred during the INTELed TPD programme.

Data collection and
management

Organizing and
preparing data

Coding and describing
data

Conceptualization,
classyfying,
categorizing,
identifying themes

Connecting and
interrelating data

Interpretation, creating
explanatory accounts,
providing meaning

Figure 10. Qualitative analysis process
The findings from the analysis of the transcript files from teachers’ interviews had been enriched
with the notes which were taken during the interviews. Moreover, important information about
students’ progress performance at the learning tasks given by teachers based on their lesson plans
was gathered automatically via the dashboard of the Kinems Learning Games Analytics platform.
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3.2 Main findings
3.2.1 Teachers assessment of the INTELed TPD Program
According to the feedback, all twenty teachers (i.e. 100%), claimed that the INTELed approach of
the use of embodied learning technologies had become more comprehensible to them after its
application in classroom than before the INTELed TPD program; while the 90% reported that they
have less concern about the time needed to teach with the use of embodied learning technologies
that originally estimated (Figures 11a-b).
Are embodied learning technologies more
comprehensible know for you comparing to the
beginning of the INTELed TPD program?

Do you share the same concern for the time needed
to teach with the use of embodied learning
technologies?

Yes
10%

No
0%

No
90%

Yes
100%

Yes

Yes

No

No

Figures 11a-b. Questions A.2 and A.5
85% of the teachers stated that they feel more capable of using embodied learning
technologies, whereas the 15% stated that they would like to spend more time using
embodied learning technologies in their classes in order to get more familiar with the tools and
be able to use them more effectively based on their students’ needs (Figure 12a). Meanwhile,
all teachers mentioned that the embodied learning technologies have positive effects on SEN
students. Thus seeing embodied learning technologies in praxis is believing what was discussed
and presented during the INTELed TPD program experience (Figures 12b).
Do you feel more capable of using embodied learning
technology?

Do embodied learning technologies have positive
effects to SEN students?

No
0%

No
15%

Yes

No

Yes
85%

Yes

No

Yes
100%

Figures 12a-b. Questions A.6 and A.8
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Concerning the gains of the teachers from the INTELed TPD program, most of them mentioned
that they learned how to motivate their students and how to organize playful and engaging
learning activities for a group of students. They acquired all the necessary knowledge and skills
needed to easily adopt the embodied learning technologies and the associated pedagogy in their
school teaching practice. Moreover, they were very happy to get familiar with an embodied
learning platform, which is now considered an integral part of the weekly school practice:
“My students learned through playing. It was something different from the usual. Movement
helped them a lot to stay focused for a longer time. Students with hyperactivity remained
concentrated in all learning activities. Above all, they really enjoyed”. SEN Teacher, 15th Primary
School of Ilioupoli School
“My students gained motivation for learning. I used new tools and Ι felt like my teacher role was
refreshed”. SEN teacher, 46th Primary School of Piraeus.
“This method and this tool solved many problems that I was facing in my class”. SEN teacher, 6th
Primary school of Vrilissia
“I feel that I gained great expertise which is very important for my career. Now I am able to
improve my teaching”. SEN teacher, 5th Primary School of Ayia Paraskevi.

3.2.2 Teachers assessment of the embodied learning tool – Kinems Learning Games
As far as the embodied learning platform is concerned, teachers had been trained on how to use
the Kinems learning gaming platform. Teachers mentioned that the Kinems learning games
enriched their educational practices, all of them (n=20) and “facilitated the educational process”
(Figure 13).
Have Kinems learning games enriched your educational tools?

No
0%

Yes
100%
Yes

No

Figure 13. Questions B.2 and B.3
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More specifically teachers mentioned:
“Kinems learning games helped my students to achieve academic goals. They were always in a
good mood and concentrated while playing. At the meantime I could assess their progress and
redesign my lesson. During the game play I was a partner for them, a teammate rather than a
teacher”. SEN Teacher, 15th Primary School of Ilioupoli School
“For me is the perfect tool. It promotes teachers’ knowledge. When we notice remarkable progress
in Special Education is very important. My student with distraction was totally concentrated in
Kinems sessions. And in the end he achieved the 100% score. Autism loves technology. Technologyenhanced learning suits him perfectly and embodied learning technologies even better”. Physical
Education-SEN teacher, Special Education School Aigaleo for children in the Autism Spectrum
“Students’ attitude was totally different in the class. They were more excited. They were trying on
their own to achieve the goal through the games. This tool is technologically innovative for me and
my SEN students!”. SEN teacher, 8th Primary School of Virona
“With Kinems platform, I could work at the same time with both students. I was sitting with one of
my students on the desk, solving math problems in pen and paper, and the other student was
practicing with Mathloons (Kinems learning game). It was like I had a teaching assistant in my
class. My students were feeling more relaxed throughout the sessions”. SEN teacher, 6th Primary
school of Vrilissia
Concerning the advantages of the Kinems learning games, most of the teachers recognized the
importance of body movement as an integral aspect of the learning procedure. Moreover they
were in favor of this type of natural user interaction as well as the plurality of the learning goals
that can be achieved by using the Kinems platform. Also, the students’ progress monitoring
mechanism was extremely helpful for (re)designing the learning process. Figure 14 provides all the
advantages mentioned by the SEN teachers who participated in the school pilots in Greece.
However, some SEN teachers supported that they needed more time to get familiar with the
platform, its games and the plurality of educational opportunities that it offers.
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Figure 14. Advantages of the Kinems Learning Games

3.2.3 Monitoring Teachers’ Activity during the INTELed TPD program
As it has been already mentioned, the INTELed project aimed at providing teachers with
knowledge and skills about the use of interactive embodied learning technologies oriented to SEN
children, with a focus on inclusive education. In order to cross check what teachers executed and
how the embodied learning technology was integrated into their classrooms, useful information
was gathered from the Kinems analytics platform.
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. In the first cohort were included: “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. In the second cohort, were 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”. Those schools carried
out the school pilots from February 2019 to June 2019. Last but not least, in the third cohort were
included: 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.
3.2.3.1 The First Cohort of School Pilots
In the first cohort were 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” has noted a quite stable activity in
Kinems learning games platform since September 2018. According to the usage overview (Figure
15) he has engaged more students from February 2019 to May 2019. In this case, the SEN teacher
didn’t work with academic goals, since he practiced skills and executive functions with Kinems.

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

21

The smile of the child

Figure 15. Usage overview of “The smile of the child”
According to the Teacher Activity (Figure 15) the SEN teacher engaged his students in total 266
games, practicing mostly with sensory learning game which helps children practice to memorize
and then repeat sound sequences (30,08%) and with interactive gross motor activities to help
students improve their postural control and balance (10,90%).
The smile of the child

Figure 16. Teachers Activity by game activity in Kinems Platform - “The smile of the child”
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Moreover, according to Figure 17, the total time that the SEN teacher was totally engaged with
the platform, was 13 hours and 24 minutes, with average duration of use, 20-30 min per week
(Figure 17).
The smile of the child

Figure 17. Teachers Activity by duration in Kinems Platform - “The smile of the child”
The “Afterchool SEN Program” has not noted a stable activity in Kinems learning games platform
since September 2018. According to the usage overview (Figure 18) the 3 SEN teachers engaged
more students in the beginning of the school year, from October 2018 to February 2019, during
which period they have gathered more reports. We also notice in this case that the SEN teachers
used to search for their games “by game” or “by skill”, rather than “by goal”.
Afterchool SEN Program

Figure 18. Usage overview of the “Afterschool SEN program”
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According to the Teacher Activity (Figure 19) the SEN teachers engaged their students in total 98
games, by practicing motor coordination, comparison by attributes or comparison by quantities
and sensory expreiences. At the meantime, according to Figure 3u, the maximum total time that
the SEN teachers were totally engaged with the platform was 3 hours and 58 minutes, with
average 10 min use per week (Figure 20). As we notice, the usage in this case was rather low for
that long period of time. This happened because SEN students used to attend the program only
once per week and for one hour. Consequently, the usage is not that intense.
Afterchool SEN Program

Figures 19-20. Teachers Activity by game activity in Kinems Platform | Teachers Activity by
duration in Kinems Platform - “Afterschool SEN program”

3.2.3.2 The Second Cohort of School Pilots
In the second cohort, were 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”. 11 SEN teachers have been trained to carry out the
school pilots from February 2019 to June 2019; 4 SEN teachers from “Special Education school for
children in the autism spectrum Egaleo”, 2 SEN teachers from “46th Primary School of Piraeus”, 3
SEN teachers from “6th Primary School of Vrilissia”, and finally 2 SEN teachers from “5th Primary
School of Ayia Paraskevi”. As we notice in Figure 21 the number of students, the reports and the
goals were mostly higher during March 2019.
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46th Primary School of Piraeus

6th Primary School of Vrilissia

Figure 21. Usage overview - Second cohort of school pilots
According to the Teacher Activity (Figure 22) the SEN teachers in the“Special Education school for
children in the autism spectrum Egaleo” engaged their students in total 240 games, in the “46th
Primary School of Piraeus” engaged their students in total 211 games, in the “6th Primary School
of Vrilissia” engaged their students in total 228 games and finally in the “5th Primary School of
Ayia Paraskevi” engaged their students in total 105 games.
Special Education school Egaleo

46th Primary School of Piraeus
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6th Primary School of Vrilissia

Figure 22. Teachers Activity by game activity in Kinems Platform – Second cohort of school pilots
Moreover, according to Figure 23, the maximum total time that the SEN teachers in the“Special
Education school for children in the autism spectrum Egaleo” have been totally engaged with the
games, was 4 hours and 48 minutes, with average 10-15 min use per week, in the “46th Primary
School of Piraeus” was 12 hours and 32 minutes, with average 30-40 min use per week, in the “6th
Primary School of Vrilissia” was 9 hours and 29 minutes, with average 30 min use per week, and
finally in the “5th Primary School of Ayia Paraskevi” was 3 hours and 45 minutes, with average 20
min use per week.
As we notice SEN teachers from the “46th Primary School of Piraeus” and the “6th Primary School
of Vrilissia”, have noted really high teacher activity according to the «duration», approaching the
duration of the schools from the first cohort, who have been enganged with the embodied
learning technology since September 2018. In order to find out which was the motivation for such
a really high usage within the 6 month school pilots, we asked them during the interviews.
According to the SEN teachers, the special education unit of their schools became a game based
hub for all students, even for those that were not attending the special education unit. For this
reason, the SEN teachers created more Kinems students accounts, so that the students from the
mainstream classes, who whished to play and practice with Kinems, would be able to do so. More
specifically SEN teachers stated:
“All students in the school have been informed about the embodied learning game which was set in
the special education unit. So, every morning some of students where coming to me saying:
“Please, please mrs. Olymbia (name of the SEN teacher), take us with you in your class. I think I am
facing a speech difficulty, so I need your help and I have to practice with the games”. I created a
dummy student in my profile in which students from other classes could come once or twice per
week to practice”. SEN teacher 1, 6th Primary school of Vrilissia
“Some students from the 5th grade heard about the embodied learning game. So, they started
putting pressure on their teacher to have some sessions with Kinems. I cooperated with their
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teacher and we created an account for them. Now, the special education unit was more often full
of students, who were more than ever willing to cooperate with my SEN students while enjoying
the games. We had these get-togethers, once or twice per week”. SEN teacher, 46th Primary school
of Piraeus
“My SEN student couldn’t concentrate at all while trying to solve math problems in pen and paper.
He was intensively stating in every class, that he didn’t like math. So, we started practicing with
Kinems. During the sessions with Kinems he wasn’t complaining at all. We was willing to solve
more and more math problems. This is the reason why during the pilots we spent quite a lot of
time playing with Kinems. For me was an innovative way to help him achieve his academic goals in
Math. For my SEN student with autism, was an entertaining activity”. SEN teacher 2, 6th Primary
school of Vrilissia

Special Education school Egaleo

46th Primary School of Piraeus

6th Primary School of Vrilissia

5th Primary School of Ayia Paraskevi

Figure 23. Teachers Activity by duration in Kinems Platform –Second cohort of school pilots

3.2.3.2 The third cohort of School Pilots
In the third and last cohort of school pilots, participated: The “13th Primary School of Ilioupoli”,
the “15th Primary School of Ilioupoli”, and the “8th Primary School of Virona”. 5 SEN teachers
have been trained to carry out the school pilots from April 2019 to June 2019; 2 SEN teachers from
the “13th Primary School of Ilioupoli”, 1 SEN teachers from the “15th Primary School of Ilioupoli”,
and finally 2 SEN teachers from the “8th Primary School of Virona”. As we notice in Figure 24 the
number of students, the reports and the goals were mostly higher during May 2019, right after
Easter holidays in Greece.
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15th Primary School of Ilioupoli

8th Primary School of Virona

Figure 24. Usage overview –Third cohort of school pilots

According to the Teacher Activity (Figure 25) the SEN teachers in the “13th Primary School of
Ilioupoli” engaged their students in total 213 games, in the “15th Primary School of Ilioupoli”
engaged their students in total 93 games, and finally in the “8th Primary School of Virona”
engaged their students in total 105 games.
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15th Primary School of Ilioupoli

8th Primary School of Virona

Figure 25. Teachers Activity by game activity in Kinems Platform – Third cohort of school pilots
Moreover, according to Figure 26, the total time that the SEN teachers in the “13th Primary School
of Ilioupoli” have been totally engaged with the games, was 4 hours and 52 minutes, with average
40-60 min use per week, in the “15th Primary School of Ilioupoli” was 4 hours and 48 minutes,
with average 60-65 min use per week, and finally in the “8th Primary School of Virona” was 3
hours and 45 minutes, with average 40-60 min use per week.
The really high teacher time engagement, within a 3 months period, was something noticeable.
SEN teachers from the third cohort of school pilots supported that they wanted to engage their
students as much as possible with the embodied learning technology, right after their INTELed TPD
program training. Moreover, also in this case, the SEN students informed the students from the
mainstream classes about the educational platform, who expressed their wish to spend some time
in the special education unit of their school, playing with the games. Furthermore, SEN teachers
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admitted that the embodied learning technology was a great tool for them. They supported that
they wanted to use it with as many students as possible, in order to gain enough experience. Here
is what the SEN teachers stated:
“There were some students in the school who were also facing some difficulties but they weren’t
attending since then the special education unit. I decided to offer them the opportunity to practice
their skills with Kinems. They really enjoyed it. I wanted to practice with this tool, with as many
students as possible”. SEN teacher, 15th Primary School of Ilioupoli
“I tried to explore most of the games with my students, apart from those that I had chosen to cover
the academic goals. We spent quite a lot of time practicing/playing. I wish I had more time to
explore every option that the games offer, to be able to use them more effectively. Now that we
have received the training, it would be great to have this embodied learning tool also next year”.
SEN teacher, 13th Primary School of Ilioupoli.
13th Primary School of Ilioupoli

15th Primary School of Ilioupoli

8th Primary School of Virona

Figure 26. Teachers Activity by duration in Kinems Platform – Third cohort of school pilots

3.3 Final conclusions and remarks
Online learning specialist Stephen Downes argues that: “In the education system of the future the
core of learning is not found in what is defined in the curriculum, but in how teachers help
students discover new possibilities from familiar things, and then from new things” (Ferguson et.
al, 2019). Technology can help us to do new things, rooted in our understanding of how teaching
and learning take place. Learning can be playful, wonderful, a way of understanding and making
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sense of the world. Pedagogies change and develop in society. At the meantime, researchers and
practitioners argue that games such as motion-based games requiring the learner’s interaction
both with the technology and learning material, promote the physical engagement of the learner
in the learning process (Abrahamson, 2013). Despite the potential use of such games in various
educational settings, there is still limited empirical evidence on their impact and utility in real
school settings (Malinverni et al., 2016). Since more empirical evidence is needed, the INTELed
TPD program offered an important opportunity to in-service teachers to receive an overall training
on embodied learning technologies, and to carry out school pilots to practice their knowledge in
their school settings.
The first goal of the SEN teachers’ evaluation in Greece was to investigate teachers’ initial
concerns about technology-enhanced embodied learning. Our hypothesis was that teachers
concerns would be mitigated and decreased. According to our findings, indeed the INTELed TPD
program has a positive effect, as it contributed to the decrease of the participating in-service
teachers’ concerns and all teachers made very positive comments about the INTELed project
approach. This impact became significant when analyzing the data after the completion of Phase
B, which signaled the end of the INTELed TPD programme. Our study expands the findings of
previous studies supporting that TPD programmes are much more effective when combining
theoretical part with a practical part, allowing teachers to implement educational innovations in
their classrooms (e.g., van der Valk & de Jong, 2009). More specifically, according to our findings,
in-service SEN teachers in Greece appeared to be well prepared and self-confident with
technology-enhanced embodied learning methods. Through their practical experience, they
overcame the initial concern of the time constraints, feeling more capable in integrating embodied
learning technologies in their school settings. However, some SEN teachers would prefer to spend
more time with embodied learning technologies, in order to feel more capable in applying them a
at a larger extent more effectively.
The second goal of SEN teachers’ evaluation in Greece was to investigate the effect of INTELed
TPD program. The INTELed TPD programme lasted almost half a school year and it was divided in
two main phases. Initially, the TPD programme started with a Training phase (Phase A) during
which teachers had the opportunity to expand their theoretical knowledge and skills on the topic
via the participation in a sequence of experiential workshops. Subsequently, the INTELed TPD
programme continued with a Practical phase (Phase B), during which the participating teachers
were involved in a set of school pilots, to transfer, in praxis, and deepen the knowledge and skills
they had gained during the previous phase. Indeed, the positive outcome is that SEN teachers
seem to have acquired important skills in using embodied learning technologies and they are
willing to continue using these technologies & pedagogy. Furthermore, after the school pilots, SEN
teachers admitted the positive effects of using embodied learning technologies on their SEN
students.
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Finally, our results were also supported by SEN teachers’ responses in relation to their needs,
shedding more light on the trajectory of teachers’ concerns during the INTELed TPD program. It
seems that SEN teachers were greatly in favor of the embodied learning technologies. They share
concerns about the availability and costs of the equipment or software licenses, as well as
technical issues of the tools used. This last concern occurs because teachers do not hold digital
competencies thus facing difficulties even in solving simple technical problems when occurred.
Also, another concern was that some new approaches/tools are usually unlinked from the
curriculum activities which are suggested by the Ministry of Education. So teachers face difficulties
in applying such innovative approaches/tools to a large extend during the school year.
Last but not least, it is important to mention the change in the attitude towards the special
education units. Special education unit is supposed to offer a one-to-one class experience. Only
SEN students with learning difficulties are supposed to attend the special education units.
However, with the use of the embodied learning technology, the “isolated” special education unit
became a game based learning hub in which students from the mainstream school classes wanted
to attend as well. In this way the one-to-one learning experience was altered to a whole class
experience. SEN students were no more isolated or stigmatized due to their difficulties. To the
contrary, they were supposed to be the lucky ones who could practice through playful activities
with the use of the embodied learning technology. All in all, taking into account the above
mentioned achievement and the enthusiasm of both SEN teachers and students throughout the
INTELed TPD program, more action should be taken in order to train more teachers in using
effectively, the innovative technology-enhanced embodied learning tools in order to upgrade the
special education and to promote the inclusion.
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4. Teachers’ assessment in Italy
4.1 Demographics and methods
4.1.1 The participants
A total 39 in-service teachers, from 4 different primary and secondary schools, took part in the
INTELed training in Italy. The sample was composed by 6 men (15%) and 33 women (85%). During
their participation in the teacher professional development (TPD), teachers had the opportunity to
brainstorm together and evaluate which are their needs and skills to be improved.
Focusing on teachers’ background and role in schools: 27 of the teachers were from general
education (69%) and 12 from special education (31%). As for the teaching experience of the
participating teachers: 7 of the teachers had less than 10 years of teaching experience (18%), 2 of
the teachers had 10-15 years of teaching of experience (5%), while 10 of the teachers had more
than 15 years of teaching experience (26%), around 15 years of teaching experience for 20
teachers (51%).
At the end of the TPD training sessions, all teachers agreed on their professional update on how
technology can be used for didactic purposes. Just before the start of the TPD, only 1 teacher (3%)
had already used the embodied learning techniques. On the contrary, the most of them, 36
teachers (92%) had never used it but wanted to know more. A few percentage, 2 teachers (5%)
had just a theoretical knowledge of it but they didn’t have any motion-based devices at their
school.

4.1.3 The INTELed professional development programme

Our Professional Development (PD) programme adopted a
cyclical framework, which was grounded on prior PD model
suggested by Kyza and Georgiou (2014) and was enacted in the
context of the [European project] (not named for the blind
review purposes). The framework was organized in two
sequential phases – a Training and a Practical phase – placing
teachers in four sequential roles: Learners, Designers,
Innovators, and Reflective practitioners (Figure 27).

Figure 27. A diagrammatic representation of the PD programme
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4.1.2 Instrumentation and data collection
The Stages of Concern (SoC) is a validated and well-known questionnaire (Hall, George, &
Rutherford, 1977) that can be used to explore the concerns of innovation adopters (Hall & Hord,
2005) in order to be able to understand and support them better. As part of this study, a revised
version of the SoC questionnaire as provided by de Vocht, Laherto and Parchmann (2017) was
employed. According to this revised version, the SoC consisted of 30 items and used a 5-point
Likert scale (measuring agreement) for capturing teachers’ concerns as they moved through a
developmental series of six stages. Agreeing with most items, presents a high concern in each
particular concern stage.

4.2. Main findings
All 39 teachers answered to a test questionnaire, administered at the start of the Training Phase A
(Pre-test). Main findings and feedback from teachers are resumed at Table 4.

Table 4. Questionnaire dimensions, subscale details and indicative items
Levels of concerns

Stages of concerns

Description

Indicative answers

Low-level concerns
(Self- and task
concerns)

1. Information

Teachers claimed a lack I had never known about the
of innovative teaching
embodied learning games
methods in their schools

2. Personal

Lack of confidence and
experience: teachers
feel that they are not
able to use the
technology
Teachers feel that the
methodology could not
be appropriate for some
school subjects

I don’t have enough knowledge
on how to manage these
technologies, completely new
for me
Some subjects are more
theoretical and teaching by
gaming is not always possible
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3. Management

High-level concerns
(Impact concerns)

Teachers feel that the
methodology is difficult
to apply with the whole
group class
Teachers feel that some
games are too difficult
for students having
serious
learning
disorders
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The methodology is for a single
user but it is difficult to use it
while teaching to more students
Available games are in English
and some tested games are too
difficult for students with low
minimum knowledge

4. Consequence

Teachers feel that the The embodied games make
embodied games make lessons more interactive and
teaching
less dynamics
monotonous

5. Collaboration

Teachers feel that the Are the already existing
embodied
games embodied games available for
promote more the science matters?
learning
of
some
disciplines than others
(as science)

6. Refocusing

Teachers feel concerned
about the possibility to
use embodied games
not only for SEN
students but for the
whole class group, with
the inclusion of new
advanced
games
targeted to middle and
lower high school

We need to plan and adapt new
exercises, in order to better use
Kinect games for our didactic
purposes

From February 2019, a total of 12 in-service teachers, who previously took part in the TPD training
sessions, implemented the embodied learning activities in schools. The INTELed school pilots
involved 2 primary schools and 2 secondary schools (middle and lower high school), for a total of 6
general classrooms working with 110 students.
CESIE interviewed periodically 8 teachers, in order to monitor their progress on pilot and evaluate
feedback on the Practical Phase B. In addition, 2 focus groups were organized in one school so that
4 teachers met two times to discuss their progress and exchange their best practices. Main
findings and feedback from teachers are resumed at Table 5.
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Table 5. Results from the teacher evaluation on the pilots (Practical Phase B)
Focus group
Strengths

A. Greater interaction of the
BES students with the whole
class group

Interviews
A. Using the Kinect apps, SEN students
received didactic information in an
easiest and fastest way.

B. Students’ motor coordination B. Improved cohesion among the
improved (although there is still students in the same class group as many
need for more pilot sessions)
of them helped their SEN classmates
while implementing activities through
C. Students had a greater had a Kinect Apps.
greater understanding of
school subject through gaming,
as a learning by doing/playing
model
Weakness

Sharing of the Kinect camera
with other schools

Opportunities

A. Availability of interactive
educational tools (Kinect sensor
games) that had never been
available to the school before
B. Possibility of using a unique
teaching tool (Kinect sensor
games) for different disciplines
in school, as math and English,
thus meeting the needs of SEN
teachers in choosing a common
methodology to deal with
learning disorders and
disabilities.

Sharing of the Kinect camera with other
schools

Dealing better with attention deficit and
counteract this kind of disorder. Kinect
apps can 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.
Kinect sensor games could make all
students to be more collaborative and
interested in school contents.
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Best practices shared between
teachers while integrating
embodied learning

A. Using Kinect apps, teachers
progressively increased the
difficulty in the level of
embodied games, according to
their student’s improvements.
B. Teachers propose to
integrate the embodied
learning techniques in the “I
CARE” Italian national plan for
the integration of SEN pupils in
school.
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Solving arithmetic problems by the
embodied game: Math Mage. Teachers as
“designers” because they selected
specific arithmetic problems that could
be easily solved using Kinect sensors. In
addition, Kinect math mage sounds like a
more common all-age game, having
“lives” for each player-character and
losing “lives” in case of wrong answer.
That’s make the embodied games more
interesting for children who feel as they
are playing a match.
Kinect motion games helped 2 students
affected by autism to get a better control
on their emotions while focusing on the
comprehension of the mechanism of
some apps, and stimulating concentration
through the eye-contact.

4.3 Final conclusions and remarks
At the end of the Training Phase (Phase A), and just before the Practical Phase (Phase B) teachers
shared their need to get innovative didactic approaches and meet the learning exigences of both
SEN and normal students. As in Italy, SEN students are included and inserted in heterogeneous
groups of students (with different levels of learning) the main preoccupation was how to include
the embodied learning game in the school curricula and lesson plans. During the pilots, teachers
tested how the Kinect games can foster the cooperative learning, tutoring and peer-to-peer
techniques among students so that the methodology can easily be adopted in mixed classrooms.
To conclude, teachers agreed with the importance of a more interactive learning, introducing and
focusing on the “flipped classroom” not-traditional learning.
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5. Teachers’ assessment in Spain
5.1 Demographics and methods
5.1.1. The participants
25 in-service kindergarten and primary education teachers and specialists from 3 centers of the
city of Valladolid: CEIP Gómez Bosque, CEIP Antonio García Quintana and CEIP Francisco Pino were
the sample for this evaluation. The majority of the 25 participants were women (i.e., 23) with the
age between 25 and 60 years. The 48% had more than 20 years of teaching experience and only
8% of teachers had less than 10 years of experience. In relation to their professional profiles, most
of the participating teachers are physiotherapists (29.2%), followed by teachers of kindergarten
(20.8%), teachers of hearing and language (16.7%) and in smaller representation, multidisciplinary
teams and teachers of special needs (12.5% respectively).
Despite the efforts that in recent years have been dedicated to the integration of ICT in schools,
16% of participants said they do not have access to computers with which to work in the
classroom. On the other hand, 84% reported not having participated in any similar training.

5.1.2. The INTELed professional development programme
The PD programme in Spain followed the TPD framework proposed in the INTELed project (see
section 2.1.2). Therefore, the PD was organized in two sequential phases: a training and a practical
phase.
The training phase (Phase A) of our professional development programme was developed in the
months of October and November, 2018 during three face-to-face sessions of 3h 30’ each. The
first session was oriented to the introduction to the principles of embodied learning theories, as
well as to the introduction of the INTELed pedagogical framework. The second session was aimed
at presenting teachers and specialists the different multisensory tools and programs we were
considering (such as Kinect, Kinems1 and Pictogram room2) (see Figure 28). The last session was
devoted to group-work activities in which the participants had to start thinking on curricular
proposals in which the technologies seen in the second session could be integrated into the
classroom from an inclusive perspective (see Figure 29).

1

https://www.kinems.com/

2

http://www.pictogramas.org
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Figures 28-29. Teachers and specialists at different moments of the training phase of the INTELed
TPD programme.

In the practical phase (Phase B) of the TPD, which took place between January-May 2019, 17
teachers out of the initial 25 continued their work in the project. They worked in groups (based on
each of the three participating schools). The participant teachers and specialists devoted time to
study in depth the Kinems games, their possibilities and characteristics (Figures 30-31). The
mainstream teachers, with the help of the UVa team, integrated the use of one Kinems’ game in a
lesson plan that was implemented in their classrooms. The SEN specialists started out by selecting
the children that could benefit more from the embodied digital apps (among all they were
treating), searched for games that could fit their learning objectives and that could be adapted to
the needs of each child, and applied them to their sessions with the children.

Figures 30-31. Teachers’ work during the practical phase. (a) A teacher studying the games before
applying them in a pilot. (b) Meeting of the group that worked in one of the schools.

After completing the pilot in their classes, the teachers were invited to reflect on their experience
by means of an interview (individual or in groups, depending on the case) in which the UVa team
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asked them about what they had learned and what were their perspectives about the usage of
embodied digital apps to increase inclusion in their classrooms. These interviews also took place
with the specialists at the end of the practical phase (May-June 2019).

Figures 32-33. Teachers’ interviews after the pilots in two of the participant schools

5.1.3. Instrumentation and data collection
With the aim of obtaining information to evaluate the PD programme, we collected the opinions
of the participating teachers with the SoC questionnaire described in section 2.1.3. The purpose of
this questionnaire was to collect data on teachers' knowledge about concerns of embodied
learning, multisensory technologies and their application in inclusive learning environments. This
questionnaire was administered at two different timepoints during the PD programme:
● At the beginning of the training (Pre-questionnaire) was completed of 25 teachers and
specialists (n=25).
● After the completion of the training phase (Post-questionnaire) was completed by
seventeen teachers and specialists (n=17).
An open-ended SWOT analysis was included in the Post-questionnaire, and similar questions were
administered to the teachers that had participated in the pilots in the Potspost-questionnaire,
which was administered at the end of the TPD practical phase. This questionnaire was completed
by sixteen of the teachers and specialists (n=16).
The collection of these data at these three different timepoints allowed us also to know the
previous experiences and interests of the teachers about the embodied learning supported by
technology for the promotion of an inclusive education. Likewise, it helped us to identify positive
aspects and limitations that this type of training opportunities have for their permanent
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formation. Some of the reasons for not answering the Post questionnaire for some teachers are
that some of them were not present in the course at the moment of completing the
questionnaire, and, although we requested to complete in their own time, not all of them did it.
Also, some teachers left the Practical Phase because they found some obstacles for carrying out
the pilot tests.
Data from these questionnaires was complemented with the interviews carried out after the
pilots, that helped us gain insight into the teachers’ perceptions about the full TPD programme.
Some of these interviews were made individually and some of them in groups (Figures 32-33).
Fourteen teachers and specialists participated in these interviews (n=14).
5.1.4. Data analysis
The closed questions in the questionnaires were analysed using descriptive statistics in a similar
fashion to the one presented in section 2.1.4. These results are complemented with qualitative
content analysis of the open questions in que questionnaires (Pre-, Post, and Post-post), and of
the interviews. The following section describes the results obtained.

5.2 Main findings
5.2.1. Teachers’ initial concerns and concerns’ profiles
Figure 34 presents the distribution of the initial concerns’ intensities for the total teachers’
sample. Medians are represented with horizontal lines, the boxes represent the quartiles closest
to the quartiles, the whiskers represent the further quartiles, while the outliers are represented
with plus symbols (in the case of extreme outliers).

Figure 34. Distribution of concern stage intensities of 25 teachers
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Overall, according to the diagram the stages of refocusing, consequence and collaboration had the
highest intensity. On the contrary, personal, management and information stages had the lowest
intensity. According to Vocht, Loberto & Pachermann (2017) previous study on teachers concerns
about based adoption model, the Spanish teachers involved in the TPD approached resembled the
“Co-operator” profile. Having co-operators at the beginning of the training programme can be
seen as positive to foster an innovation, due to the lowest scores in personal and management
concerns shown by the teachers. However, in our case teachers were also concerned about
refocusing the innovation, as it is illustrated in Figure 35 with the highest score.
5.2.2. Comparison of teachers’ concerns across time
17 teachers completed the SoC questionnaire two times (Pre-test, Post-test) during their
participation in the PD programme. This was more than half of the participating teachers; as such,
the sample was deemed sufficient to provide some insights on the effect of the PD programme on
teachers’ concern stages, using the Friedman nonparametric test.
The Friedman test indicated that across time, there were not statistically significant difference on
the Personal stage χ2(2) = 1,67, p = 0,1967, on the Management stage χ2(2) = 2,57, p = 0,1088 as
well as on the Consequence stage χ2(2) =3,27 , p =0,0707. However, the Friedman test indicated
that across time, there was statistically significant difference on the Information stage
χ2(2)=10,29, p =0,013, on the Collaboration stage χ2(2) =9,31 , p=: 0,0023 as well as on the
Refocusing stage χ2(2) = 12,25, p = 0,0005. Post hoc analysis with Wilcoxon signed-rank tests was
conducted with a Bonferroni correction applied, resulting in a significance level set at p < 0.017.
The post-hoc analysis indicated that there was a decrease in the concern intensities in concern
intensities in the stages of information, collaboration and refocusing between the Pre-test and the
Post-test.
Table 6. Paired-samples comparison for the difference between the Pre-test and the Postpost-test
concern stage averages
Paired differences

Z

Significance

Stages

Mean

SD

SEM

Information

-1,94

1,88

0,45

2,70

0.0069*

Personal

-1,88

4,25

1,03

1,87

0.06

Management

-1,23

3,03

0,73

1,76

0,08

Consequence

-2

3,54

0,86

2,03

0,04

Collaboration

-2,41

2,62

0,64

-2,42

0,016*

Refocusing

-3,53

2,76

0,67

4,24

0,000026*

Note. *Statistically significant differences, according to the significance level set at p < 0.017, are marked with an asterisk
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5.2.3. Teachers’ perceptions
In order to understand better teachers’ perceptions about their learning, we performed
qualitative content analysis of the answers to the open questions in the questionnaires, according
to the three timepoints (Pre, Post and Pospost). The open ended questions have been categorized
according to the SoC questionnaire dimensions: information, personal, management,
consequence, collaboration and refocusing. The results are displayed in Table 7, together with the
sub-categories that have emerged from the analysis. The results of this content analysis are
discussed below, complemented with findings from the qualitative analysis of the interviews to
the teachers at the end of the practical phase. These findings are illustrated with excerpts from
the questionnaires and interviews. For each excerpt, we add a label indicating the origin of the
data (Pre-, Post-, and Postpost-questionnaires, and interviews to different kind of teacher or
specialists).
Table 7. Teachers’ needs per concern stage across the duration of the PD programme in Spain
Teachers’ needs per concern stage

Outset

After the Training
Phase

After the Practical
Phase

Information

10

17

14

Information about the PD programme

0

5

1

Information about the embodied pedagogy

2

1

4

Information about the embodied cognition theory

3

4

0

Information about inclusive education and how to
apply ICT to promote it

0

2

1

Information about the tools

5

5

8

Personal

5

9

12

Improvement of teaching strategies (applied new
sources, methods, etc)

5

4

8

Improvement of tech skills (applied new tools)

0

5

4

Management

2

31

46

Examples of teacher materials/educative resources

0

6

6

Development/improvement of lesson plans

0

0

9

Support on classroom orchestration issues

2

7

15

Issues of time

0

8

7

Issues of feasibility

0

2

8
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Technical issues (problems regarding the use of the
technology)

0

8

1

Consequence

7

6

20

Improvement of students’ learning gains

2

4

5

Improvement of students’ emotional development

0

1

6

Improvement of students’ learning engagement

0

0

6

How embodied technologies improve what we
already have (including inclusion)

5

2

3

Collaboration

0

12

9

Networking with other teachers

0

5

4

Networking with researchers

0

3

4

Social interaction / Exchange of ideas

0

4

1

Refocusing

0

12

20

Access in technological equipment

0

2

0

Access in embodied digital learning apps

0

0

0

Improvement of embodied technologies

0

0

2

Continuous professional development

0

2

9

Scalability of school pilots

0

2

3

Reflect on their own practice

0

1

1

Improvements of the application of the Apps

0

0

5

Integration of the embodied technologies into the
curriculum

0

5

0

Note. The table presents the absolute number of teachers’ statements categorized per need and concern stage

Issues related to information appear throughout the three moments where data was collected.
The lower values at the outset may be interpreted because previous to the start of the training
phase, the participant teachers did not have fully clear which were the goals of the course and
what to expect from it. However, both teachers and specialists were very interested in
participating in the training. More concretely, some of the motivations they pose for carrying out
the training were:
-

“For the knowledge pursued by INTELed, the games and the methodology it uses” [Interview.
Physiotherapist]
“To learn to use the resources for embodied learning and to know how can I apply them to my
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educational practice” [Pre-questionnaire - Motivations]
“To learn to use ICTs (Kinect) to facilitate or develop the maximum psychomotor potential of my
SEN students, in order to increase their inclusion and quality of life” [Pre-questionnaire Motivations].

With respect to the training in the course, both teachers and specialists agree that the theoretical
part of the training was sufficient, but that extra time was needed to understand the usage of the
tools.
-

“ [...] I think we devoted quite a long time to the theoretical talks and too little time to the practical
part. In my case, because I knew thanks to you about the usage of the tools [...] but for the people
that did not know anything about the tools, perhaps the practical part was too short to be able to
put it in practice. Maybe there was too much theoretical part and too little practical part”.
[Interview Physiotherapist]

-

“In the training course I think we could have seen more games, because it is the only way in which I
can have an idea. I need to know more games, which is what I need to work.” [Interview
PrimarySchoolTeacher]

One of the specialists also states that the part of the training that was more important for them
was to be able to test the tools themselves, sharing the experience with other colleagues.
-

What I liked it better was the part in which both teachers and specialists could try it [the Kinect],
because I think it is very important to try something before putting it in practice in your school”
[Interview Physiotherapist]

After the training, the teachers are more aware about the theory of embodied learning and how
to employ it in practice, as we can see in some responses to the Post-test “To be aware about the
importance of embodied learning in the acquisition of content” [Post-Questionnaire - Positive
aspects]. However, after the pilots, the relevance of issues related to embodied learning decreases
again. This might be explained because the teachers’ perspective was more centered in the idea of
applying a tool (Kinect with Kinems games), and not so much on its theoretical background behind
it.
In fact, there are more references to knowledge about tools after the pilots, but less references to
how these technologies can be employed in inclusive contexts. This can be due to the fact that the
use of the embodied learning apps in inclusive contexts was put in practice by the mainstream
teachers, which were less in number than the specialists, and therefore their responses weigh less
the questionnaires.
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Regarding the Personal dimension, in relation with the knowledge and skills required by the use of
embodied learning through technology, the participants express positive values. More concretely,
at the outset they point out they want to know and learn how to apply these resources, and later
on, they appreciate to have acquired this knowledge:
-

“To learn to use the resources for embodied learning and know how can I apply them in my
educational practice” [Pre-Questionnaire / Motivation]
“To acquire knowledge about a technological tool for teaching/learning processes” [Postquestionnaire / Positive aspects]

After the pilots, there are more references to issues related to this dimension, with the teachers
introducing reflections about what they had learned in relation with new methods, resources, and
their application to teaching, as pointed out by a teacher in the post-post test:
-

"Use of technological tool and of technologies that I normally don’t use” [Postpost-questionnaire /
Positive aspects]

However, at the beginning of the practical phase, before the pilots, teachers and specialists
showed resistance and lack of confidence to put the ideas in practice. As shown in this comment
of one specialist, who was coordinating other teachers, at the beginning the answer we received
by the participant teachers was:
-

[...] where all of us saw obstacles and difficulties, because at the beginning we were very negative
and reluctant to it, because we saw it very difficult to bring the theoretical ideas that we have
received to the ground earth [...] and at the end, thanks to [the UVa staff] and all the logistic and
so, we have been able to carry out the project.” [Interview - Physiotherapist].

These negative responses are frequently explained in terms of management, i.e., resources, time
and support available to them. This way, management becomes a main concern as the participant
teachers have more experience in the use of the tools in the classroom. Mainly, they are
concerned about aspects related to the classroom orchestration of the embodied digital apps
(organization of the space, lack of support in the classroom to implement it, lose of time to set up
the tool, etc.):
-

-

“Sometimes time and space. Because sometimes you see yourself constrained because you do not
have the time and spaces you need. You would like to dedicate more time to these activities, but
the school dynamics and the activities in the school limit them.” [Interview physiotherapist]
“As limitations we see that we need extra support by one more person. Also, the infrastructure in
the school limits us. The Kinect should be a little bit apart so that the rest of the students in the
classroom don’t get distracted. Although once they are used to it, maybe this does not matter. A
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good wifi connection is also needed. If this is not available, the school should have to facilitate it”.
[Interview physical education teacher]

There is also an increment of the references related to the improvement and implementation of
the lesson plans, and those related to the lack of flexibility of the digital app that had been used.
-

-

-

“I think it would be interesting to see and identify the learning goals. If I enter the goals, and the
games “appear”, it would be easier. And it would be easier by content than by goals because the
contents are much more clear. It is quicker and we can adapt it better to our daily routine”.
[Interview Pre-School teacher]
“A small catalogue of activities related to the goals of our field (language and hearing)” [PosPostquestionnaire, SEN teacher]
“For some games, if you fail, you have to start it over again, and this becomes boring. It would be
better that if you fail, the game gave you the correct answer, but let you continue.” [Interview PreSchool teacher]
“You cannot put them in pairs, because the camera does not catch it. This would be positive for the
higher courses, like the 10-11 year olds, as we could include more complexity, to coordinate
ourselves to exemplify postures. I could use this in the acrosport learning unit, which would be very
intesting” [Interview Physical Education teacher]

It is important to point out that the references to fear of technical failure from the teachers are
less numerous after running the pilots. This might be explained by the fact that, when they saw
they had been able to use the tool, their fears of having a lot of technical failure diminish.
Regarding consequence, there is an increase in the references related to the benefits and
difficulties related to the motor, social and cognitive areas after the pilots. One of the aspect
which is more present in the teachers’ responses is effect of the tool in the motivation, but with
different perspectives:
-

"Regarding positive aspects, many, because it is a tool that if we want to be updated, the children
love it, … because they are the kids of the technological era” [Interview Physiotherapist].
“Good motivation for the children” [PosPost-test SEN Education teacher].

Other aspects related to the increase in learning and the possibility to assess the students are also
mentioned:
-

“It is useful as a complement of the concepts we work in class, and most important, most of these
concepts are experienced with their own body” [Post-post questionnaire]
“I was surprised with the 3-years old, because I thought they had laterality better developed, left
and right, and eventually, not [...] This immediate part sometimes serves for assessment””
[Interview Physical Education Teacher]
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A crucial aspect of the project was related to how teachers integrated the ideas regarding their
skills to apply the embodied digital games in inclusive classrooms.
-

“Is a support resource for any student with SEN. For these students is like a curriculum adaptation”
[Interview Physical Education Teacher]

-

“I think this is the first time we have done it and all of them have been integrated, all of them have
been animated, and it could not be seen who needed it more and who needed it less”. [Interview
Physical Education Teacher”.

-

“Besides focusing on the content of Physical Education, I think that what has dominated more (our
plans) has been to focus on the inclusion of the children. I wanted to use Kinems in Physical
Education and work cooperative work at the same time. Then, it was, how can I do to work
cooperative learning if in that moment only one child can be working in the game (Kinems). The,
what was more difficult was to look for the way they could help each other to reach the final goal,
which eventually was children inclusion” [Interview Physical Education Teacher]

But teachers found ways to solve these problems, with new strategies that favoured inclusion:
-

To make it more collaborative, we have thought that the mates that were in the same Kinems
station than the one that was playing should be making the same movements. Besides, we said
them that if they saw somebody with difficulties they could make indications to help them, help
them saying which movement they had to do, o repeating the movements themselves.” [Interview
Physical Education]

-

“What I do with the children that have more problems is to place with them another classmate that
I know that will help them. I do not decrease the level of difficulty. The classmate knows how to
help them, I rather do this in some games. In others, for example in maths I do decrease the level of
difficulty, it is easy for me. But first I see how it works with the help of another child. Anyway, when
I make the groups that will be working in corners, they are made to be balanced. I do not have any
fixed corner. But I control who is going to each corner, and when I want them to go to one of the
places, I put a gomet, they list themselves [Interview Pre-School teacher]

Regarding collaboration, the quantitative data shows that the teachers had this aspect more
present after the training than after the pilots. This makes us think there is a need to ensure more
ways for them to interchange practices, ideas, etc.
After the training, teachers considered that it was very enriching to work in groups and learn from
each from the concrete experiences of their colleagues in the training course. To look for the
applicability of the tools in each context:
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“The sessions we did in which we were working in groups and we helped each other, I think it was
more enriching than, for example, the first theoretical session” [Interview Physical Education
Teacher]

In spite of the fact that the collaboration aspect is not frequently referred at the end of the pilots,
some of the teachers report collaboration with colleagues as one of the most positive aspects of
their involvement in the project.
-

“The things I saw in the course have helped me to put in practice later experiences. Because they
(the colleagues) talked about concrete experiences. The small examples they were reporting us
served me to say to myself, this, I can do it in a corner in my class” [Interview Pre-school teacher]

-

"I have enjoyed it because it has meant the integration in the project of the rest of the people in
the school. This has been positive to work more in groups, with the Physical Education teacher as
with the Pre-School and some of the supporting staff of SEN, hearing and language, etc. in a way
we had not worked before. INTELed has made us think how to bring this to the classrooms [...]
[Interview Physiotherapist]

Finally, regarding the refocusing aspect, there is an increase in the references to aspects that
teachers state they have acquired as part of their professional development, followed by the
identification of some aspects that could improve the adaptation of the technologies in their
practice, as well as concerns related to the barriers to implement these strategies in the future.
-

We should not be afraid of using it, we have to try out. Maybe it goes well, may be not, but we
have to try. Children have to try it out too. When they have seen it during several years, children
can be autonomous in the use of these things. It has to be step by step.” [Interview Physical
Education teacher]

-

“Actually, if you want, you can adapt yourself to different things in the curriculum. You do not have
to use is always, because the important thing is to diversify, proposing other things. But in concrete
things, you can use it [the kinect games]” [Interview Primary Education Teacher]

-

“I think that in the curriculum it is being stressed the relationship between body and mind. [It is
important that] Kids know why we make the things that are different. There are colleagues that are
introducing the motor breaks in their subjects. It [the embodied digital game] can be used in many
ways, if we had more resources” [Interview Physical Education teacher]

The teachers have made reflections to improve the implementation of the games in the future,
and pointed out some limitations or challenges that should be taken into account to put the ideas
tested in the project into practice:
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-

“Schools cannot ask for all the tools they want. We cannot ask for 14 cameras like this [Kinect].
These things could be adapted to already existing technologies. But if there is no critical mass of
people that asks for them, we will never get it” [Physical Education Teachers]

-

“You also need a strong training for teachers to be proficient in managing this.”
(EntrevistMaestroEducaciónFísica_I.C.).

-

“ … what I see is that with very small children, you have to make small groups of children, and for
the rest, you have to look for an alternative activity” [Post Post Questionnaire / Limitations]

5.3 Final conclusions and remarks
This section has described the impact of the TPD programme carried out by the UVa partner on
the participant teachers’ concern profiles about embodied digital games. More concretely, our
analysis relates to the initial training and later application of Kinems games in mainstream
classrooms and special units integrated in three schools in our city.
The results of the initial statistical analyses of the teachers concern profiles show that the
participants resembled the “co-operators” concern profile, which is a good starting point for
carrying out an innovation, as already pointed out (see section 2.3). The qualitative analysis of the
questionnaires and interviews shows that the participant teachers expressed concerns matching
the six stages considered, with an increase in the ones related to management and refocusing in
the latter stages of the project.
The participant teachers valued positively the new knowledge acquired at the different levels,
although their consciousness about theoretical issues related to the application of embodied
learning decreased once they started to worry about more practical things, such as how to apply
the digital apps to their curriculum and how to solve the management issues.
The demand for more training to master the technology made by some of the participants is
related to the technological choices we made. At Uva, we decided to use Kinems, which offers
many games and configuration options. The relative complexity of this application has led our
teachers devote time to get to know the games after the training phase had been finished. In
some cases, even after the practical phase they express that they need more time to master it.
Whereas mastering a tool cannot be regarded as the most important aspect for carrying out an
innovation, we should not forget that teachers need time and training to be confident and to
understand the possibilities of the tools they use in their classes.
With some exceptions, the mainstream teachers had difficulties to integrate the digital games into
their curriculum. Although the software we used (Kinems) provides support to help teachers select
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the game by choosing the learning goal to achieve, our findings show that the way this support is
presented is not fully aligned with teachers’ needs. More work has to be done in this direction.
One main goal of the project was how to train teachers to apply embodied digital games in
inclusive scenarios, and how to face this challenge was a concern at the beginning of the project.
Our findings show that mainstream teachers were able to think of new ways of using Kinems
fostering inclusion and also some level of cooperation among the children.
The participant teachers valued very positively the possibility of working together with other
colleagues and with university researchers, specially after the training phase. However this
concern decreased after the practical phase, even though they had worked in groups in each
school. This finding confirms that more effort is needed to foster opportunities for mutual
interchange of knowledge and reflection between teachers.
Teachers were able to express high-leven concerns at the end of the training, and to propose ways
in which the games could be more applicable in the future. These proposals range from issues
related to resources (need of further support, need to invest in these technologies for the
schools), to the need of reaching a critical mass of teachers that use these innovations and help to
refine the applications. Teachers also stated that the applications should be more flexible to let
them adapt the content they want in each session.
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6. Summary and conclusions
The present report has focused on the impact of the INTELed local training events on teachers’
professional development. In particular, this report provided information about the evaluation
process of the INTELed training programme and findings with regards to the INTELed teachers’
confidence and concerns around technology-enhanced embodied learning, as a result from their
participation in the programme in the four consortium partner countries: Cyprus (P1-Cyprus
University of Technology), Greece (P2-University of Piraeus), Italy (P3-CESIE) and Spain (P4University of Valladolid).
As presented in this report, the evaluation of teachers’ professional development was based on
the Concerns-Based Adoption Model (Hall et al., 1977; Hall & Hord, 2005). According to this
model, the teachers experience various concerns during the adoption of an educational
innovation/reform effort - in our case of technology-enhanced embodied learning – classified on
six hierarchical stages as follows:
•

•

Low-level concern stages
o Stage 1: Information stage
o Stage 2: Personal stage
o Stage 3: Management stage
High-level concern stages
o Stage 4: Consequence stage
o Stage 5: Collaboration stage
o Stage 6: Refocusing stage

As posed by de Vocht et al. (2017), it is important for teachers’ concerns to be mitigated,
especially of the ones at the low-level stages.
The evaluation of teachers’ concerns in the context the INTELed professional development was
based on multiple tools/approaches as follows:
•
•
•
•

P1-CUT: Stages of Concern (SoC) questionnaire & open-ended questions
P2-UPRC: One-to-one semi-structured interviews (With open and close-ended questions)
P3-CESIE: Stages of Concern (SoC) questionnaire & Focus groups
P4-UVa: Stages of Concern (SoC) questionnaire, open-ended questions & interviews

According to the analysis of the collected data, as presented in this report, teachers’ concerns at
the outset of the INTELed training events mainly belonged to the low-level stages. However, due
to the impact of the training these low-level concerns (i.e. Information, Personal, Management)
were mitigated. By the end of the training events, teachers expressed their confidence and
readiness to integrate technology-enhanced embodied learning in their classrooms. At the same
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time, the remaining teachers’ concerns were mostly high-level ones (i.e. Consequence,
Collaboration, Refocusing). This indicates the success of the INTELed professional development
programme, given that in contrast to the low-level concerns, high-level concerns are considered as
crucial for an educational innovation to take place effectively and flourish.
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