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List of Acronyms
Abbreviation / acronym

Description

ASC

Autistic Spectrum Case

ASD

Autistic Spectrum Disorder

CGDLC

Career Guidance Distance Learning Case

CLB

Cloud-based Learner’s Space

DSS

Decision Support System

EE

Experience Engine

EOPPEP

EOPPEP is the National Organisation for the Certification of
Qualifications and Vocational Guidance in Greece

FMD

Fondazione Mondo Digitale

HCI

Human Computer Interaction

ID

Intellectual Disability

ICT

Information and Communication Technologies

ITC

Industrial Training Case

IWB

Interactive White Board

JCYL

Consejería de Educación Junta de Castilla y León

KPI

Key Performance Indicator

LCDS

La Cometa del Sud

LA

Learning Action

LAM

Learning Action Materialisation

LG

Learning Graph

LO

Learning Objective

MEC

Mainstream Education Case

NTU

Nottingham Trent University

PA

Platform Agent
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Abbreviation / acronym

Description

PC

Personal Computer

PE

Polo Europeo Della Conoscenza

PMLDC

Profound and Multiple Learning Disabilities Case

RIX @UEL

RIX Research and Media at the University of East London

SC

Sensorial Component

SEN

Special Education Needs

SLA

Smart Learning Atom

UEL

Uiniversity of East London

UoN

University of Nottingham

VET

Vocational Education and Training
Table 1: Definitions, Acronyms and Abbreviations
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Project Description
MATHISIS is a 36 month duration project co-funded by the European Commission Horizon 2020
Programme (H2020-ICT-2015) under Grant Agreement No. 687772. It started on 1st January 2016.
One of the core objectives of MaTHiSiS project is to enhance learning environments and make use of
computing devices in learning in a more interactive way, which will provide a product-system to be
used in formal, non-formal and informal education. An ecosystem for assisting
learners/tutors/caregivers for both regular learners and learners with special needs will be
introduced and validated in 5 use cases: Autism Spectrum Case (ASC), Profound and Multiple
Learning Disabilities Case (PMLDC), Mainstream Education Case (MEC), Industrial Training Case (ITC)
and Career Guidance Distance Learning Case (CGDLC).
The MaTHiSiS product-system consists of an integrated platform, along with a set of re-usable
learning components (educational material, digital educational artifacts, etc.), which will respond to
the needs of a future educational framework, and provide capabilities for: i) adaptive learning, ii)
automatic feedback, iii) automatic assessment of learner’s progress and behavioral state, iv)
affective learning and v) game-based learning.
Within MaTHiSiS, an innovative structural tool of learning graphs is being introduced to guide the
learner through the process of learning in the given scenario. To reach a learning objective, learner
will have to follow the path of the learning graphs, built up on Smart Learning Atoms, which are
specific learning elements that carry defined learning materials.
To ensure barrier free integration in the market, MaTHiSiS makes use of a range of interaction
devices, such as specialized robots, mobile devices and interactive whiteboards. The consortium
targets an easy-to-use solution with, for example, a specialized graphical editor tool, allowing the
easy creation of educational materials as well as the reusability within both mainstream education
and vocational training setups.
Objectives of the project
A Cloud-based Learner’s Space (CLS) will be developed to provide a system for
adaptation/personalization in learning, interaction, data acquisition and analysis as well as content
creation on the fly. This is a core component of the MaTHiSiS system which includes 3 crucial
subsystems which create an innovative smart learning ecosystem: i) the experience engine (EE), a
graph-based interactive storytelling engine, that manipulates interactive content that is later sent to
a device of tutor’s/learner’s choice; ii) the learning graph engine, responsible for adaptation of the
Learning Graph based on learner’s behavior and interaction; iii) the Decision Support System (DSS)
providing and collecting learning analytics and controlling synchronous and asynchronous interaction
between devices. To ensure constant educational flow and augmented learner engagement, the
emotion recognition and context aware cognitive/behavioral status extraction tools are introduced
within the system addressed by the Sensorial Component (SC).
For the purpose of validating MaTHiSiS approaches in learning environment, an example set of Smart
Learning Atoms (SLA) have been created for defined use cases. These SLAs adapt to each learner in a
different way based on her/his particular needs, profile, cognitive affective state, relevance to
specific learning requirements and previous performance. Additionally, an editor tool was developed
to enable transformation of educational material into MaTHiSiS Learning Materials usable via SLAs
through Learning Actions. The learning graphs are then deployed to interact with the CLS as well as
some front-end tools for tutors and caregivers to enable creation, editing and authoring of the
learning contents and learning experiences.
MaTHiSiS supports learning across a variety of learning contexts and, with the use of a variety of
devices (robots, interactive whiteboards, mobile devices and desktop/laptop computers), with
Contract No.: 687772
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personalized and adaptable, time and location independent learning paths, being transferred
between the agents. MaTHiSiS always takes into consideration best knowledge and practices learnt
from previous devices.
By the end of the project, MaTHiSiS will introduce a marketable innovation, aimed at the re-usability
of educational and training content and fostering the interactivity between technology and
learners/tutors/caregivers.
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Executive Summary
This deliverable summarises the information on the outputs of the first phase of Pilots in Education Driver Pilots - and provides information on the outcomes resulting from the process of preparation
and implementation of the second phase of Pilots in Education – Assisted Pilots, for the Mainstream
Education Case - MEC.
The scope of the Pilots is to support the training of the system and testing users’ behaviour in
response to the MaTHiSiS prototype. While Driver Pilots ran under the total supervision of the
MaTHiSiS consortium, during the Assisted Pilots, staff at the venues configured the system under
MaTHiSiS consortium guidance and assistance.
MaTHiSiS consists of an integrated platform, along with a set of re-usable learning components
(educational material, digital educational artefacts etc.), which are composed into learning graphs.
These Learning Graphs (LGs), act as a novel educational structural tool and are associated with
specific learning goals. They have been developed in collaboration with pedagogical experts and
school teachers and aim to foster novel ways to guide how the different Learning Materials (LMs)
and artefacts can be deployed throughout a pre-specified learning scenario. The LMs of these graphs
have been devised by pedagogical partners in collaboration with school teachers using a set of Smart
Learning Atoms (SLAs), learning elements that carry stand-alone pieces of learning materials,
targeting certain needs. The learning goals as well as the SLAs and LMs selected for the Assisted
Pilots have been reviewed with school teachers and practitioners directly working with students,
based on the feedback gathered during the Driver Pilots phase.
The benefits associated with the user trials are related to the identification of their reaction and
interaction to the system, which provides experimental evidence to show technical issues as well as
problems that users envisage and enables the design team to compare to existing products as a way
of considering future options. In the case of the assisted pilots, benefits are also related to training
the users in the use of the platform, enhancing their confidence and identifying opportunities and
constraints related to its application in education. The MaTHiSiS learning vision is to provide a
product-system for education of individuals of all levels of ability, and the Mainstream education
case is an important counterfactual check giving the opportunity to verify the interactions between
students with disabilities and students who are considered fully able.
All the information about this process is described in this report and the whole process was logged
through specific questionnaires to evaluate the setup and configuration process for the real user, and
the suitability of the services provided.
In the driver phase of the MEC that took place in May 2017, the pilots ran in 3 different countries, the
UK, Italy and Spain and from 7 different schools involving in general 16 teachers, 51 learners and 17
internal tutors.
In the assisted phase, the pilots ran in November 2017 in 3 different countries (UK, Spain, Italy)
involving the same number of seven schools and approximately 17 tutors, 16 teachers and 64
learners.
The involved schools were the following:
UK

•
•
Italy
•
•
•

Nottingham Bluecoat Academy
The Trinity Catholic School – Nottingham
IC Rita Levi Montalcini School - Roma
I.C. Leonardo da Vinci – Bussolengo (Verona)
I.C. Don L. Milani, Sommacampagna (Verona)
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•
Spain
•

Primary School I Circolo Cava De’ Tirreni (Salerno)
CEIP “Joaquim Diaz” – Valladolid

From a general perspective the interest of the teachers and other stakeholders is very high and the
students seem to appreciate this learning approach a lot, so this high level of expectation must be
matched with a good technical proposal for the next phase when the teachers and students should
be left alone to work on the platform and the process made as easy as possible.
This deliverable serves as a detailed frame of reference for the development of the third phase (“Real
life”) of the Pilots in Education.

Contract No.: 687772
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1 Introduction
The specific objective of this deliverable is to provide an overview of the implementation of the
Assisted Pilots phase for the Mainstream Education Case (MEC). This phase saw the close
cooperation among pedagogical partners - representing the end users - the technical partners developing the MaTHiSiS system – and the schools and organisations’ staff and teachers who are
starting to take care directly of the setting up and using the platform and the LMs.
During this project phase, started on September 2017, there was a strong involvement of the
teachers and other stakeholders to reinforce the MaTHiSiS user centered approach. In particular
pedagogical partners cooperated with teachers and practitioners working with MEC students in order
to develop and apply the different Learning Graphs (LGs) and Learning Materials (LMs) which were
developed in the previous phase thanks to the joint work of the pedagogical and technical partners.
The LGs and LMs were transferred through the Learning Content Editor (LCE) in the Mathisis platform
to be connected with the pilot devices according their different technical requirements.
The arrangement of the Assisted Pilots in each venue considered the different aspects: training of the
teachers, legal and security aspects and technical assistance.
The Assisted Pilots involved 64 MEC students of different ages and delivered lots of useful
information for developlers which will be used for further iteration of the platform development.
The document is divided into the following sections:
1. Introduction
2. Description of the Mainstream Education Case (MEC) and associated challenges, goals and
learning scenarios.
3. Pilot deployment plan including the three phases (driver, assisted and real-life) and the roles
of the different stakeholders involved in the pilots, as well as summary of Pilots execution
and feedback gathered from users.
4. Assisted Pilots preparation activities reporting information about stakeholders involved,
configuration of the platform and venue setting, and learning experiences developed.
5. Assisted Pilots deployment and execution including details about user requirements and
Learning Goal/Smart Learning Atom/Learning Action/Learning Materials developed and
adopted during the execution of the Learning Experience.
6. Evaluation of the system with surveys and focus groups interviews
7. Conclusions.
8. References
9. Protocol followed in the interviews with the focus groups.
This document is public, and intended to be read by those involved in education, willing to support a
more inclusive pedagogical approach supported by ICT.
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2 Mainstream education case
2.1 Brief Description of MEC
The Mainstream Education Case includes a diverse body of students with a range of cognitive
abilities and challenges. Inclusive mainstream education requires teachers to be competent in
addressing particular challenges that some students might face and, at the same time, encourage the
growth of already well performing students.
This report is focused on Mainstream Education Cases which can be considered a full range of
children without a specific physical or learning disability, and including a small percentage of children
in the AS and PLMD cases (as defined in the MaTHiSiS approach).
MEC children included in the research and described in this report range mostly between the ages of
3 and 14 with some exception from 15 to 18 and are studentswho are usually very lively and busy in
different activities, as it happens nowadays. Due mainly to the limited free time of working parents ,
they are often engaged not only in school activities but in various extra school ones. In Italy these
include also sport, mostly for males, and dance or rhythmic gymnastics, mostly for females.
Many have scholastic performances that go from good to distinguished as an evaluation. However,
for a variety of reasons, some struggle to be attentive in the classroom, can be distracted and
boistrous and may cause a disturbance for the entire class interfering with the school lessons.
These children are very busy during the day as working parents cannot devote all the time that they
would need. However, of course, children are disrupted and can discharge this discontent with
uneducated attitudes.
Some of them are involved in other cultural or artistic activities like playing music, drawing etc., and
can show great aptitude to subjects such as art design and theater which allows them to express
their feelings. Through this we realize that in order for them to flourish in their experiences, they
must be seized and valued to meet their full potential.
The main issue is they often lack a stable and continuous relation with their parents who are usually
busy at work and miss an everyday reference. For this reason, they can feel that it is difficult to
interact with their peers or adults, often hiding themselves behind videogames or smartphones.

2.2 Associated challenges, Goals and Example Scenarios
The challenge for MEC children is to recognize if their learning abilities are improving or if it is time to
consider a new method. Although this is not the linearity they experience every day this new method
is suggested by MaTHiSiS which uses new technologies, experimenting with a new non-linear
approach.
Being that these technologies are familiar to the 3-14 year old age group they are drawn to them.
However, there is also the risk of boredom if the system does not compare well to the games with
which they are familiar, or if the games are not fast or engaging enough compared to familiar apps.
The purpose of MATHISIS is also to make MEC children collaborate with special needs children to
achieve this goal. By using the same, or similar, LMs and playing at the same time or collaborating
with their peers.
For this reason, MEC classes including some ASC and PLMDC children were selected. Through the
process of interaction between friendly sensitive children and those with ASC and PLMDC this has
been observed to help overcome small but significant daily obstacles.
A further challenge is to let MEC children share the same learning experience with the other two
categories in order to observe the reactions they can have in unusual situations.
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2.3 Stakeholders Roles
The following is a review of the role descriptors as described in MaTHiSiS deliverable “D2.2 Full
scenarios for all use cases” and “D2.4 Full System Architecture”
Administrator (Super-admin - Pilot site admin): Users with this role were able to:
● Configure MaTHiSiS eco-system using the Platform Configuration UI (MaTHiSiS User
Management, Resources Management: selection of PAs, add Content repositories, Manage
info about the Local Networks)
● Manage learning processes in case of need for initial testing. User with this role will be able
to conduct all actions described for teacher role and learner roles.
Tutor/Teacher: those whose role is to instruct or teach students about a subject in accordance with a
pre-defined curriculum. Tutor are partners’ organisation researchers whose specific role is advice on
the development of LGs and LMs, train and assist teachers and other practitioners involved in
piloting MaTHiSiS platform. They have pedagogical knowledge and skills that will allow them to:
● Set up a learning experience (define learning graphs, create SLAs, LOs, set initial and modify
edge weightings, select supporting learning materials, define learners profile information)
● Manage a learning process through the assessment of the attainment of specified learning
goals, monitor the performance of different learners during the experience and make
modifications to such experience considering the recommendations proposed by the
MaTHiSiS Decision Support System (DSS).
Special Needs Teacher is a teacher or psychologist specifically employed to work with children and
young people who need extra support, or require an advanced programme of learning in order to
reach their full educational potential. These teachers may work with individuals who have physical
disabilities, sensory impairments (i.e. hearing or visual), speech and language difficulties, learning
difficulties such as dyslexia, conditions such as autism, social, emotional and mental health needs, or
have a combination of these difficulties. They work as extra support besides the school hours or
within the mainstream classes. This last, is the case of countries such as Italy and most of the cases in
Spain, where special needs students are enrolled in mainstream schools.
Parent/Caregiver: Users with responsibility for care of the student. They will be able to:
● Start a learning experience for the learner
● Select complementary resources from the list of resources provided in the LOs
● Visualize a learner performance information and profile
Learner: This role is the most important stakeholder in MaTHiSiS. There are two different types of
learners:
1. Supervised learner who will use the platform under supervision either because they will use
the platform within the school educational path, or they have special learning needs or they
are minors without special needs.
2. Independent learner for those who are advanced learners even when they use the platform
within the school educational path.
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3 Pilots Deployment Plan
MaTHiSiS implements a phased approach for the deployment of the pilots in three conceptually
different and consecutive phases for each use case, introduced by a user and system requirements
elicitation phase and data acquisition phase:
●

Driver Pilots, which initiated the procedure in May 2017: These pilots ran under the total
supervision of the MaTHiSiS consortium and practically MaTHiSiS technical partners
configured and setup the system.

●

Assisted Pilots ran during November-December 2017 with the assistance from the MaTHiSiS
consortium. People at the venues set up and configured the system under MaTHiSiS
consortium guidance. Based on the evaluation of results of the Driver Pilots, a refined and
enhanced prototype version of the system was tested during this phase.

● Real-life Pilots will run in 2018: final tests will occur. These pilots will run autonomously by
teachers and stakeholders at the venues.

3.1 Driver Pilots
Driver Pilots initiated the procedure in May 2017 and ran with the users until June 2017 under the
total supervision of the MaTHiSiS consortium in the phase of setup and configuration of the system
as well as in the phase of implementation of the Learning Experiences.
The venues were equipped based on MaTHiSiS requirements and the environment was prepared in
order to be comfortable for the pupils. The class or lab dedicated to the Driver Pilots was equipped
with a laptop, Kinect v2, high-resolution web camera, and the PAs: mobile devise, NAO robot, IWB.
Two desks and chairs were usually at disposal, one of the desks for the laptop running MaTHiSiS and
the other as a support for students with difficulties handling the devise.
One teacher/teaching assistant, one researcher/tutor, one technician composed the teamwork
dedicated to each of the student during the piloting sessions. Tutors were trained by their
organization on MaTHiSiS functionalities and pilot schedule, providing guidance on the relationship
to keep with teachers and students at the pilot venue. Approximately fourteen tutors were actively
involved in the Driver Pilots, besides technical assistants, providing support to teachers both
interacting with the platform All of them had pedagogical skills and experience working in the
context of education.
Teachers and practitioners involved in the pilot were provided with information and training
regarding the objectives and procedures of the MaTHiSiS platform and Driver Pilots. Their
expectations regarding the platform functionalities were high and they were strongly committed to
contribute to the research and highlighted the need for more time to build their confidence using the
system once enough mature to be integrated in the daily activities with students. Approximately
twenty-one teachers enthusiastically participated in the Driver Pilots across the different counties
involved.
Students also were provided with an overview of the project highlighting their active contribution
towards its objectives participating in the pilots. This approach motivated students, who were
constantly collaborative during the pilots’ execution and aware of the technical issues entailed in a
research project. Approximately forty students, aged 6 to 12, interacted with MaTHiSiS platform,
engaged in 1 up to 5 sessions each of 10 to 40 minutes. Pupils were enthusiastic to participate.
Partner organizations’ Tutors assisted the pilot for its entire duration, dealing with teachers in the
relationship with the student during the sessions’ implementation. Each student was involved in
different sessions, each including a final exchange of feedback between the pupil and the tutor. Each
pupil was also invited to share his/her thoughts with the other mainstream and special needs
students taking part in the pilots. Interested parents also assisted the sessions in some of the cases.
Generally, students reacted to MaTHiSiS with curiosity and an overall engagement, although the
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majority of them required a support from the teachers and/or the tutor during the sessions, due to
difficulties in handling the devices, difficulties in understanding the system’s requests, severe
attention deficit requiring a frequent teacher’s prompt, psychomotor dysregulation affecting posture
and fine hand control.
Teachers and psychologists involved in the Driver Pilots’ implementation kept a collaborative and
participatory attitude during all the sessions. Their expectations are high regarding the positive
influence of using MaTHiSiS platform as a support for the personalisation of the learning path, in
particular for the inclusion of special needs students. Teachers found useful the Driver Pilots’
implementation to understand in practice the platform functionalities and highlighted its potential to
enhance student centred pedagogy innovation based on affect state recognition as a further element
to evaluate the learning process towards the achievement of a learning goal.
Another positive point raised by researchers and teachers during the Pilot sessions is the opportunity
MaTHiSiS offers to integrate the use of new technologies into teaching and learning, integrating
digital educational materials besides traditional materials, personalized for each student’s special
need and learning goal, including sounds and images that can reinforce the learning process of
students with learning difficulties.
Several challenges accompanied the accomplishment of such objectives and are related to the
development of teachers and students’ familiarity with the use of ICT for teaching and learning, the
availability and integration of the technical equipment within the organization of the traditional
learning environment, and the adequateness of MaTHiSiS learning scenarios and materials to
students learning goals and school curriculum. This comes along with the level of maturity of the
system to provide valuable learning experiences while students interact with the system
Teachers’ comments were generally positive; teachers reacted positively to the structure and were
very interested by the future use of MaTHiSiS system. For example, they reported: “The system
seema a little more stable”; “The activities were right for the students”; “The system had a slight
delay in response to the touch, but overall it worked”. Suggestions for improvement include: “the
inclusion of sound or music in the activities to aid in keeping students’ attention and making pictures
larger, especially for those who are visually impaired…reducing the delay between learner's
input/answer and the subsequent request of the system can decrease repetitive behaviours in ASDs
students during the learning experience”
Despite the specific training given to them, even the teachers more used to the ICT needed a side-byside support due to the setup of the system and to the different devices involved in the test. One of
their feedback for the next phases of development of the platform was to make this phase easier and
dedicate more time to test the system before the rehearsal with students.
Teachers proposed some changes in the Learning Materials, mainly related to reward mechanism,
levels of difficulty and selection of icons/images used, to make them more suitable for this peculiar
Use Case.

3.2 Assisted Pilots
The Assisted Pilots procedure began in September 2017 with enhancement of the platform according
the evaluation results of Driver Pilots outcome, leading to the refinement of components and system
level technology consolidation. The enhanced version of the MaTHiSiS platform was tested during
this phase with the different PAs first by the partners at their own premises (with the exception of
LCS which tested them directly at school). The internal testing phase ended at mid-October and the
piloting partners were able to test the system at the school venues in the second half of October in
order to start running effective pilots in November 2017. In this phase teachers and tutors ran the
MaTHiSiS platform on their own but with the continuous assistance of the MaTHiSiS consortium. This
deliverable reports the preparation, execution and evaluation of the assisted pilots phase.
The main step forward in this second step of the piloting activity was connected to the level of
autonomy that each teacher in the different schools and venues were able to achieve with the
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support of the MaThiSiS tutors. This advancement should be the basis for a further step forward in
the ‘real life pilots’ when the teachers should be able to use the system without the presence of the
MaHiSiS team.
At this point of the report it is important to underline some common issues the piloting partners
found during the delivery of the assisted pilots phase which are the main points to face to be able to
proceed according the foreseen schedule.
First of all the piloting partners had to face some changes in comparison with the involved
stakeholders of the driver pilots. Some schools changed, in particular in Spain and in Italy, and also
when the schools remained the same in some cases there were changes in the teachers or in the
students involved for many different reasons. This led in some cases to the need to train the teachers
again and to find new students not previously involved creating also a need for new LGs or new
profiles.
A second common point is connected with the technical equipment and the platform settlement and
testing. In some cases the testing was possible only with a very short notice and not with the final
version of the platform, which changed also during the pilots themselves. Other minor technical
difficulties were found in settling the platform at school with the Platform Agents. The use of some of
the Platform Agents was restricted in some cases as they were not perfectly aligned to the LMs.
Some other issues were related to the involvement of teachers who, in some cases, were not
available to be trained or did not have the time to be able to develop their specific learning graphs,
and so the support of the MaThiSiS tutors had to be wider than foreseen.
The Assisted Pilot phase was delivered involving 64 students and 16 teachers who showed in the
main a high level of interest and involvement in the process and provided many insights and
information to improve the system again. The level of information collected varied widely from
venue to venue, and from partner to partner, according to the different level of involvement of the
teachers and the different platform agents used. In general the feedback about the procedure and
the methodology are positive taking into account the technical difficulties and the different
pedagogical approaches.

3.3 Real-Life Pilots
The pilots will run in 2018 in April/May, with the final version of the MaTHiSiS platform. These pilots
will be run autonomously by people at the venues.
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4 MEC Assisted Pilots Preparation Activities
4.1 Stakeholders
The following is a review of the Description of Stakeholders included in MaTHiSiS deliverable D2.1
[1].
Two of the organisations selected to organise the pilot are based in UK, one enrolling students from
11 to 18 years, both of them are private mainstream schools. Four are Italian public mainstream
schools based in 3 different regions, two in the north of Italy, one in the centre and one in the south.
All of them enroll students between 3 and 14 years old. The Spanish school is also a mainstream one
with students range from 3 to 11 years.

4.1.1 UK
4.1.1.1
Organisation Name

General Description
of the Organisation

Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases

University of Nottingham – UoN and Nottingham Trent University – NTU
Nottingham Bluecoat Academy
The Nottingham Bluecoat Academy is a Church of England School with pupils
aged 11-18 years, and a primary school (3-11 years) currently being built.
The school operates across two campuses. The Nottingham Bluecoat School
was founded as the first charity school in Nottingham in 1706. Today the
School is a vibrant, diverse community of almost 2,000 learners including
SEN and children from mixed ethnicity backgrounds. The School is founded
on the principle of a Christian faith education for all. Their mission is to
provide the best possible education in a supportive and disciplined
environment where each student is seen as an individual. The school has
strengths in technology, science, ICT/Computing, arts numeracy and literacy.
The school believes that effective learning takes a multitude of forms. Some
of this happens in traditional classrooms with familiar methods but the
school promotes new ways of learning which include taking learning beyond
the classroom, such as through their international links with South Africa,
Italy, France, Germany and Jamaica to allow students to explore unfamiliar
places and enrich their knowledge and understanding.
Children are aged 11-18 years. The school is currently building a primary
school which will include children aged 5-11 years. Some children may have
learning impairments such as English as a Second Language, autism (low
level), and SEN.
The teachers involved in the project are all computing teachers and
therefore have experience of using robots and mobile devices. While all
teachers can use an IWB, not all classrooms have them. In terms of this
project some students may need larger text and different coloured
backgrounds.
Table 2: Nottingham Bluecoat Academy

Organisation Name

General Description
of the Organisation

Contract No.: 687772

The Trinity Catholic School
This is an 11-18 Catholic school The Trinity School is a Catholic specialist
secondary school. The school became a specialist arts college in 2002 and
was awarded a second specialism in mathematics and computing in
2007.Over 80% of students are baptized Catholics and all are practicing
members of a church. The majority of learners are White British, although
the proportion of learners from other ethnic 8 backgrounds is higher than
that found in most schools, which reflects the local population. This
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Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases
Motivation
participate

to

proportion includes Asian students of Indian or Pakistani heritage and
students of Black Caribbean or Black African heritage as well as an increased
proportion of students from European Union backgrounds. The number of
students whose first language is not English is around average but growing.
The school serves a wide, mixed area of the city of Nottingham with some
areas of significant disadvantage. The overall ability of students on entry is
around average. The number of students who have learning difficulties
and/or disabilities is below average, as is the number with statements of
particular
need.
Source
[2]:
https://www.trinity.nottingham.sch.uk/general/2016/Trinity_Ofsted_2008.
pdf
11-18 school. Children are taught in mixed groups. Some children will have
impairments such as EAL (English as an Additional Language) , autism (low
level), EACP, SEN.
There are no teaching assistants for computing. Teachers have experience
of using IWBs and mobile devices. All classrooms have IWBs and PCs. Some
students may need larger text and different coloured backgrounds.
The teachers will be able to provide initial user requirements.
Table 3: The Trinity Catholic School

4.1.2 Italy
4.1.2.1
Organisation Name

General Description
of the Organisation

Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases
Motivation
participate

to

Fondazione Mondo Digitale – FMD
IC Rita Levi Montalcini School
Primary and secondary first grade public school (students aged 3 to 14 years)
known for the training of teachers linked to new technologies and initiatives
related to innovative teaching approaches focusing on collaborative
learning, student centred pedagogy, flipped classroom. It counts on a
professionally prepared staff, in particular regarding the education of
students with special needs. The class of approximately 20 students selected
to take part in the pilot enrolls students aged 10/11 including 6 ASD and 4
students with learning difficulties. The school is equipped with interactive
whiteboard, PC and 6 tablets.
14 students aged 10/11. Among them 4 students demonstrate specific
learning difficulties, in some cases associated with a general global delay and
behavioral disorders.
The pilot was organised at the school venue providing teachers the required
technical support and training. 2 teachers, 1 in-service, and 1 support
teacher were involved, all with experience using ICT for teaching and
learning. The class was equipped with IWB, PC and 6 tablets, and FMD
provided the rest of equipment based on MaTHiSiS requirements
Enhance teacher’s skills using ICT for teaching, enhance the development of
student pedagogical approach, developing personalised learning experiences
and inclusive learning environment.
Table 4: I.C. Rita Levi Montalcini

4.1.2.2 Polo Europeo della Conoscenza – PE
Organisation Name
I.C. Leonardo da Vinci – Bussolengo (VR)
General Description Istituto Comprensivo Leonardo da Vinci includes about 2000 students from 3
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of the Organisation

Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases
Motivation
participate

to

to 14 years old. It is a public school network consisting of 9 different schools
(5 preschools, 3 primary schools, 1 middle school) in a high plain and hilly
area around Verona.
The network can be further broken down into:
5 preschools with students from 3 – to 5 years old
3 Primary schools with students aged 5 – 10 years old
1 Middle schools with students aged 10 – 14 years old
There are about 69 students with a Learning Disability (3-14 years old) at
various levels (Cerebral Palsy, Down Syndrome, Autistic Spectrum), and
about 30 special need teachers to support them. All will participate in the
project as part of their curricular.
Teachers and special needs teachers know ICT robotics, the use of
computers with Microsoft, access to the Internet and a more limited way
Linux. A range of tablets, the IWB and a robot NAO were also available for
use in the project.
I.C. Leonardo da Vinci participated to the assisted pilot phase of the project
to maintain the continuity of the commitment and to improve the ICT
competences of the teachers.
Table 5: Istituto Comprensivo Leonardo da Vinci

Organisation Name

General Description
of the Organisation

Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases
Motivation
participate

to

I.C. Virgilio, Sona (VR)
Istituto comprensivo statale “Virgilio” includes about 750 students from 3 to
14 years old. It is a public school network consisting of 5 different schools in
an hill area around Verona.
The network can be further broken down into:
Three ‘Early Years’ schools with students from 3 – to 5 years old
Five Primary schools with students aged 5 – 10 years old
Three middle schools with students aged 10 – 14 years old
There are about 21 students with a Learning Disability at various levels
(Cerebral Palsy, Downs Syndrome, Autistic Spectrum, and about twenty
special need teachers to support them.
Teachers and special needs teachers know ICT robotics, the use of
computers with Microsoft, access to the Internet and a more limited way
Linux. A range of tablets, the IWB and a robot NAO were also available for
use in the project.
I.C.Virgilio participated to the assisted pilot phase of the project to improve
the ICT competences of the teachers and the technological offer of the
school.
Table 6: I.C. Don L. Milani, Sommacampagna (VR)

4.1.2.3
Organisation Name

La Cometa del Sud – LCS
PRIMARY SCHOOL I CIRCOLO CAVA DE’ TIRRENI
Primary public school (students from 6 to 10 years based in Cava dei Tirreni
(SA). The school is a primary public school (students aged from 6 to 10 years
old based in Cava dei Tirreni (Salerno). Since 2013, the “Primo Circolo
General Description Didattico” has 3 different locations in different areas of the city but the
of the Organisation
pilots took place in the main one in the city centre named “Don Bosco” in
Corso Mazzini,n.10. The school has two canteens for the kids and for the
afternoon classes, a fully equipped, a modern gym, 25 classrooms with a
LIM, a children friendly library, a multi-media library, some labs: informatics,
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Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases

Motivation
participate

to

linguistic (LIM), multi-media (LIM), scientific (LIM), musical (LIM), historical geographical and artistic.
There are 13 children involved from 6 to 10 years and they were chosen by
the school teachers among those who are more sensitive and friendly
towards their peers with special needs to be able to help them in case of
need. They have a good schooling but are lively children and they often
distract themselves and so engaging them is a way to make them excite
about a new way of doing lesson.
Three teachers are involved (both support specialist for special needs). Two
LCS tutor are also present during the pilot realized by using a tablet and a
smartphone in a dedicated setting which is the Hi-tech lab of the school.
The school is a looking forward school with an open approach to introduce
innovations which can be appealing to these students. As a result, there is a
large number of enrollment for students with special needs. The school has
more than a thousand students and has participated with great interest and
motivation for introducing innovations and new ICT tools that can help
improve the quality and learning for pupils with disabilities and how to train
their teachers.
Table 7: Primary School I Circolo didattico di Cava dei Tirreni

4.1.3 Spain
4.1.3.1
Organisation Name

General Description
of the Organisation
Description of the
Characteristics of the
Services users at that
Organisation
Support Mechanisms
for the use cases

Motivation to
participate

Consejería de Educación – Junta de Castilla y León – JCYL
CEIP “Joaquín Díaz” - Centro de Educación Infantil y Primaria (Infant and
Primary School “Joaquín Diaz”
This is an infant and primary school.
✓ There are around five hundred pupils, with ages ranging from 3 to 12
years old.
✓ School teachers have received training on IWB and mobile devices for
educative use, management of ICT resources.
Students’ ages range from 3-12 years, and are in mainstream education. In
each class, there were at least 2 students with learning difficulties.

Teachers have experience and have been trained in the use of interactive
smart boards, tablets and computers. There are IWB in every classroom.
CEIP Joaquín Díaz participates in the piloting due to their highly inclusive
educative environment and their expertise in the use of ICT tools, showing a
big interest in the use of ICT tools that can improve the learning process with
the introduction of sensors that detect emotional states and allow the
personalization of the learning path considering individual characteristics on
ME, PMLD and ASC.
Table 8: CEIP “Joaquim Diaz”

4.2 Configuration of the platform
In order to configure the platform (learning environments, classrooms, users, learner profiles) for the
assisted pilots, the user followed these steps:
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•
•
•
•

Creation/Editing of the learning environment (venue/school): Users created new learning
environment or edited one of the existing learning environments.
Creation/Editing of a group of users (classroom) related with one Learning Environment.
Creation/Editing of the list of tutors and learners that will use the platform during the
assisted pilots, that is, a user account with the username, first name, last name, password
and role.
Creation/Editing of the learner profile of all the learners of a classroom with a user account
(with role set to learner), disabilities, preferences, learning style, default PA.

Piloting partners proceed to the installation of the needed components in order for the Experience
Service to be ready with activated SC and PA (see Figure 1).

Figure 1: Sensorial Component Client and ES Platform Agent Client

Through configuration settings, the piloting partners created new users or edited already existing
accounts for Tutors, Learners, Parents/Caregivers and new Administrators (e.g. User Manager
Configuration) as well as Learning Environments (using the Learning Environment Configurator – see
Figure 2)
Learning materials were configured in the MaTHiSiS environment in order to be accessible for
Learning Graph and Learning Experience creation through the Learning Content Editor (LCE).
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Figure 2: Learning Material Configurator

4.3 Learning Experience
4.3.1 Design of a Learning Experience
Learning Experience “refers to any interaction, course, program, or other experience in which
learning takes place, whether it occurs in traditional academic settings (schools, classrooms) or nontraditional settings (outside-of-school locations, outdoor environments), or whether it includes
traditional educational interactions (students learning from teachers and professors) or nontraditional interactions (students learning through games and interactive software applications)”.
In the context of MaTHiSiS, it refers to learning/training that takes place based on a specific
MaTHiSiS-induced learning scenario.
As previously described in D2.2 – Full Scenarios for all Use Cases, a Learning Scenario is the
description of a situation, independently of the underlying pedagogical approach. It describes its
organisation with the goal of ensuring the appropriation of a precise set of knowledge, competences
or skills”. Within MaTHiSiS, a learning scenario ensures the assimilation of a specific Learning Graph
(LG) through the deployment of appropriate Learning Actions (LAs) which are precise learning
activities to be deployed in the real world, which each Platform Agent (PA) interprets in different
ways and based on the learning materials available in different learning settings. Learning actions
stimulate and convey the learning process for one or more specific pieces of primordial
knowledge/skills (SLAs) to the learner. In fact, the link between the LA and the LM is what we call the
Learning Action Materialization (LAM), i.e. how a LA will concretely get through in a given context
using one or more LMs.
The process of designing a learning experience using the MaTHiSiS concepts required to transform
the learning experience’s overall expected outcomes into learning goals and then decompose into
smaller and atomic goals (SLAs).
Pedagogical partners worked in collaboration with school teachers to develop specific Learning
Graphs (LGs) through the deployment of appropriate Learning Actions (LAs) based on MaTHiSiS
concepts but correspondent to precise learning activities deployed in the educational curriculum.
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Analysing students education and/or training needs, teachers and pedagogical partners articulated
specific Learning Goals directly related to achieving the desired learning outcomes, classified as
Bloom's Taxonomy consisting of overlapping “domains”: the cognitive, psychomotor, and affective
(Clark, 1999):

Figure 3: Cognitive domains

Cognitive domain (Fig. 3) – related to the intellectual skills: comprehending information, organizing
ideas, analyzing and synthesizing data, applying knowledge, choosing among alternatives in problem
solving, and evaluating ideas or actions (Mager, 1999).
Affective domain – related to behaviours indicating attitudes of awareness, interest, attention,
concern, responsibility, ability to listen and respond in interactions with others, relates to emotions.
Psychomotor – related to physical skills: Coordination, dexterity, manipulation, grace, strength,
speed; actions which demonstrate the fine and gross motor skills.
Each Learning Goal was articulated in reusable basic learning atoms (Smart Learning Atoms)
conceived as cause and effect based (so they could associate an event that happened as a result of
their action) and considered complete pieces of knowledge that can be learned and assessed in a
single, short-term iteration, targeting certain problems. SLAs essentially comprise primordial learning
goals, constituents of more advanced learning goals, which cannot be further reduced to more
primitive notions. More than one SLA, working together on the same graph, enable students to reach
their learning and training goals.
Based on teachers practice and experience, learning goals and SLAs that comprise them, were
investigated to establish interrelations between them (weighted directed graph edges) and represent
which learning components derive each learning goal. Their weight represents the level of
contribution each constituent learning component potentially bring to the fulfilment of the related
learning goal.
For each SLA, pedagogical partners and teachers outlined the different types of activities to be
conducted in terms of participant’s roles and general learning actions (LAs) to be performed by the
Platform Agent (PA). For one or more specific pieces of primordial knowledge/skills (SLAs) Learning
Actions are the activities delivering the learning process that involve the student. Learning actions
were developed retracing the learning activities commonly used as part of the school curriculum.
Subsequently, teachers and pedagogical partners delineated how each LA could concretely
materialize - Learning Action Materialization (LAM) - in a given context, through a PA using one or
more Learning Materials. This described the specific learning activity proposed to the students, and
related performance learners are expected to achieve, to be able to exhibit the SLA in order to
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evaluate competency and level of contribution to the Learning Goal. Key Moments of the learners’
interactions for each learning materialisation were defined, considering the single steps composing
the introduction, start, completion and end of the learning activity, to provide correlations about
their cognitive status and progress towards the achievement of the SLA.
A key successive task was to define which PAs were suitable for the particular Learning Action
Materialisations (LAMs) that actuate a LA. One or more LAMs were designed for each LA, taking into
consideration the set of Platform Agents (e.g. PC, tablet, Smartphone, Robot, IWB) available in
MaTHiSiS and in the specific learning environment.
Learning Action Materialisation actuation in a particular learning context depends on available
Learning Materials (LMs) associated to each LA. LMs consist of specific digital resources that can be
used through available devices (PAs) to implement a learning action, e.g. games, an online quiz, etc.
During the learning sessions making up a learning experience, the MaTHiSiS Experience Engine
manages selection from the available LAMs, providing the most appropriate to the learner profile
and the learning goal.
LMs have been developed by pedagogical partners in collaboration with school teachers and
technical developers, based on technical requirements and on the student's educational needs,
interests and abilities, considering age, cognitive level, curriculum level and learning objectives.
LMs were designed to be compatible with the PAs but bearing in mind the appropriateness to the
educational context and learners’ needs. Prompts of the learning materialization were developed to
be similar to those of traditional exercises used to support a traditional learning path. A range of
colours, fonts, sounds effects and rewarding messages were carefully selected to be aligned with the
learner’s needs, and the learning content developed was mapped to the curriculum.
Individual learner profiles were developed for each learner that covered learner’s skills, abilities,
preferences, needs and educational challenges, which were then used by the MaTHiSiS Experience
Engine to select an LM and LAM that were most appropriate for the learner.
After proper configuration of the platform at the pilot venues, pedagogical partners created new
users and/or edited already existing accounts via User Manager Configuration and the Learning
Environments Configurator. Pedagogical partners together with teachers configured new learning
materials in the MaTHiSiS environment and developed Learning Graphs.
4.3.1.1

UK

University of Nottingham - UoN and The Nottingham Trent University – NTU
The learning experiences realized in the case of mainstream education were limited by the available
adaptable learning materials. It is the case in Mainstream education that the learning materials need
to be highly tailored to each lesson and class prior to each lesson. For the assisted pilots, the
technical team had still not provided even an editable quiz template which could be used as a
plenary to a session. Materials were required to be sent to the technical team for input to the
template and upload to the delivery environment.
This was problematic as the teachers in the pilot sites are extremely busy and are planning lessons
much closer to the lesson – sometimes the night before to tailor a lesson to a specific class.
In order to test the system, NTU asked the teachers at both schools to provide questions on a
computing subject at 3 different levels (easy, medium and Hard). A set of questions were delivered
by Trinity school, which were sent to the technical team to create a set of LMs. This then allowed the
production of a Learning Graph by the NTU team. Teachers unfortunately did not have sufficient time
to undertake this task themselves. They did however attend a technical training session where they
were shown how they would go about this process with the current system.
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4.3.1.2

Italy

Fondazione Mondo Digitale - FMD
FMD tutors involved teachers from the very beginning in the design of the learning experience. The
LGs developed during the first year of the project were reviewed in July to be adpated to new
selected stakeholders and based on technical partner request for materilisation on all Platform
Agents to be used during the Assisted Pilots: laptops, tablets and NAO robot.
Polo Europeo de lla Conoscenza – PE
For designing the learning experience, the tutors from PE followed what was decided for the
previous piloting phase with the involved teachers. In July the tutors of PE reviewed and suggested
new materializations for the Learning Actions to the technical partners. The already set LGs, where
required, were slightly modified to adapt to the needs of the 8 years old pupils. The middle school
was introduced in the project only in September and the referee teacher (already involved in the
Driver Pilots with another school), decided to use an unmodified graph and structure of the
experience: two simple SLAs that could be used with different kind of learners. According to the
plans the Platform Agents to be used should have been: laptops, tablets and NAO robot.
La Cometa del Sud – LCS
The teachers of the school of Cava de 'Tirreni in Salerno were very enthusiastic in the approach of
this new method of learning. They evaluate it as very useful and accessible even by students with
severe disabilities (even motor disabilities).
The teachers did not take part in the review of the LGs because LCS used, as for the driver pilots, the
Graphs of FMD and PE, and in some cases those of JCYL. Therefore, they did not have much to say
about it and were not able to express considerations.
The testing of the platform was very useful because they were not used to such a platform and
system for designing a learning graph and to conceive a learning experience. The PA used was only
the tablet.

4.3.1.3

Spain

Consejería de Educación – Junta de Castilla y León - JCYL
Tutors from JCYL involved teachers from the beginning of the project, all the LGs created for the
driver pilots were reviewed and improved either on contents, or on the adaptation to the different
use cases by proposing new learning actions and different materializations. These activities were
performed at the end of June and in July 2017.

4.3.2

Creation of Learning Graphs

The Learning Graph is the central element of a Learning Experience, as it defines its main goals and
the path to achieve them. Developed based on the educational goals for each learner, LGs represents
the element for tracking the learners’ progress throughout the learning experience during each
single Learning Session, both for the learner, the tutor and the MaTHiSiS decision support system.
As such, LGs are accessible during the entire Learning Experience, and the appropriate Learning Goals
and SLAs of a LG can be mentioned whenever the user interacts with the MaTHiSiS platform (D3.3 –
The MaTHiSiS Learning Graphs).

The core functionality of the Learning Content Editor (LCE) gave pedagogical partners the tools
to create and edit MaTHiSiS-related content. In collaboration with teachers, they created and
edited LGs, with Learning Goals and Smart Learning Atoms (SLAs) (see Figure 4 and Figure 5).
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Figure 4: a learning graph configuration

Figure 5: a learning graph configuration

Opening the Learning Graph Editor tutors renamed and added the description of each LG, then
creating and assigning the Smart Learning Atoms (SLA) composing it or picking already existing ones
from the list, thus reusing SLAs already created by others. Next, a weight corresponding to the
importance of each SLA towards Learning Goals was assigned (Figure 6).
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Figure 6: the importance of each SLA for a LG

Using the Learning Action Editor, Learning Actions were then created and assigned to actual SLAs
(Figure 7)

Figure 7: the Learning Action

Once logged in to the Learning Content Manager (Figure 8), it was possible to configure the learning
in the MaTHiSiS environment in order to be accessible for the creation of Learning Graphs and
Learning experiences (LEs).
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Figure 8: The Learning Content Manager

After filling in the information in the Learning Material Identifiers form, through the Learning
Material Application, the LMs were associated to the Learning Action creating a condition for each
LM to be materialised during the Learning Experience (as shown in Figure 9).
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Figure 9: Naming structures for associated LMs

4.3.2.1

UK
University of Nottingham - UoN and The Nottingham Trent University –
NTU

Initially the questions were set up as 5 individual questions leading to an overall learning goal, with
the intention that the system may alter the level of question it was delivering after each individual
question. Figure 10 shows this initial setup. This was used for the first week of the piloting.

Figure 10: First UK quiz Learning graph configuration

Initial trials of the system revealed long delays and multiple browser tabs being required, and so a
more simple structure was developed where the quiz consisted of 3 web pages containing 5
questions each. This enabled the quiz to change level after each set of 5 questions based on
performance and state of engagement. Figure 11 shows this simpler LG structure. This was used for
the final 2 weeks of piloting.
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Figure 11: Second UK quiz learning graph configuration

Within the SLA, the materialization is as shown in Figure 12.

Figure 12: The SLA materialisation

Each level opens a new html set of 5 questions at one of the 3 levels of difficulty.
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4.3.2.2

Italy

Fondazione Mondo Digitale – FMD
FMD delivered their Assited Pilots at I.C. Rita Levi Montalcini. The students involved have been
diagnosed with ASC and complex additional learning needs. In service teachers and support teachers,
as well as psychologists were involved identifying specific Learning Goals for each pupil personalised
learning path, considering their individual needs and disabilities, the social and learning environment.
These SLAs were discussed and validated with all teachers and tutors involved in the Pilots in order to
make sure that they were in line with the learning path of their students enrolled in the mainstream
classes.
The Learning Graph developed for the ASC includes the following SLAs concerned the following area
related to cognitive, motor, communication/socialisation skills:
•

Motor sequencing and spatial coordination

•

Improve motor coordination (arm and leg coordination, hand-eye coordination)

•

Improve literacy

•

Improve language comprehension

•

Express feelings Social perspective taking

The above atoms were included in the Cause and Effect Learning Graph. The learning progress was
monitored and recorded, the level of support required and prompting was also taken into
consideration.
Polo Europeo de lla Conoscenza – PE
Once the technical partner developed the materialisations for the different Learning Actions, the
tutors from PE uploaded those required on the platform though the Learning Material Configurator
for all the three levels of difficulty. After that they showed the involved teachers how to create their
Learning Graphs and supported them in the process. The main difficulty encountered was to upload
all the different levels of difficulty for each Platform Agent: in the repetition of the same action the
teachers could make mistakes. In fact after this first phase the LGs had to be checked for errors.
La Cometa del Sud – LCS
Previouosly, LCS was not involved in the process of LGs creation for the driver pilots, and it has been
only marginally involved in this phase of designing the graphs via LCE.
The graphs used were mostly those done by FMD and PE but also by JCYL.
The children followed by LCS have preferred, in most cases, the tablet compared to any other tool
proposed to them (desktop or smarphone), perhaps because much used at home or simply because
they are used to use a computer at school and a smartphone at home, so it was the tool that
positively attracted all the children. The teachers involved wanted to leave them the freedom of
choice to put the children at ease and thus ensure a better performance of the activity.
4.3.2.3

Spain
Consejería de Educación – Junta de Castilla y León - JCYL

JCYL delivered Assited Pilots at CEIP “Joaquín Diaz”. The students involved were five pupils from 5th
grade primary school and one from 4th grade primary school. In service teachers and support
teachers, were involved identifying specific Learning Goals for each classroom, considering different
needs, personalised learning path, and social environment. SLAs were discussed with teachers
involved at the pilots.
Learning Graphs developed for the ME include the following SLAs concerned with social, motor,
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cognitive and communicative skills:
•
•
•
•
•
•
•
•

Emotion recognition
Hearing attention
Semantic fields establishment_basic
Semantic fields establishment_advanced
Antonymus
Synonyms/antonyms_advanced
Number quantity correspondence and discrimination of greater than/less than_basic
Number quantity correspondence and discrimination of greater than/less than_advanced

The above atoms were included in the Cause and Effect Learning Graph. The learning progress was
monitored and recorded, the level of support required and prompting was also taken into
consideration.

4.4 Platform testing at users partners’ site
4.4.1 UK
4.4.1.1

University of Nottingham – UoN and The Nottingham Trent University –
NTU

Testing at NTU was carried out both prior to and during the pilot intervention at the schools. Late
provision by the teachers of learning material to incorporate at the UK mainstream schools was
experienced however, so much of this testing was carried out using existing LMs in Graphs created
for other use cases. A number of bugs and issues were reported via ATOS to the technical teams.
A major issue was encountered in that the system was found not to run on Windows 7 which is the
operating system in use at both UK mainstream schools. Close to the end of the assisted pilot period,
a solution to this issue was presented by the technical team, but discussions with the school
technicians revealed that there was not sufficient time to roll out these installations across the
school networks in order to use them in the assisted pilots. These installations will however be tested
in the new year prior to the Real Life pilots commencement to ensure a full test on mainstream
school systems can be performed.

4.4.2 Italy
4.4.2.1

Fondazione Mondo Digitale - FMD

During October FMD configured the platform and related equipment, installing the needed
components as reported in 4.2 Configuration of the platform, in order to test before the
implementation of the Pilots with users. During this phase updates of the software and applications
were provided by technical partners as a response to the feedback provided by FMD during the daily
tests.
Test took place at FMD venues involving a technician and the three tutors later responsible to assist
the schools pilots. Teachers and psychologists were involved in this phase to be trained on the
creation of the LGs and development of the Users Profiles.
During this period FMD created the Learning Graphs, Learners Profiles and related Learning
Environments as described at 4.3.2, completing the design of the Learning Experience as described at
4.3.1. FMD tested the learning experience based on the available configuration of the platform, and
provided feedback on the required improvement of the Learning Materialization and Leaning
Materials to respond to users requirements.
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4.4.2.2

Polo Europeo de lla Conoscenza – PE

The final version of the Learning Graphs were ready by the end of October and after training the
teachers on the use of the Learning Content Editor, PE started to test the different versions of the PA
and SC Client and the Learning Experience Supervisor. This phase of testing was conducted outside
the schools, but using the same equipment in order to check the tools and the material before
entering the schools and involving directly teachers and pupils. CERTH provided online assistance for
the main problems encountered and new versions of the Clients were developed during this phase.
One problem could not be solved before the testing: despite the many attempts to find a solution it
was not possible to test the NAO robot in the schools due to language setting.
4.4.2.3

La Cometa del Sud – LCS

LCS tutors met the teachers before starting the pilots with the children, explained to them how to
operate the platform, how to start the pilots and informed the teachers about the learning charts
and the objectives to be achieved.
The teachers were very enthusiastic and very involved in this new method of learning, which they
consider to be much more functional than the classical linear and traditional lesson.
The testing was done directly at the schools premises because it was not possible to carry the
equipment away from the school and because the offices of LCS were not equipped with a strong
enough WiFi. Therefore, the testing phase was done at school but first without the involvement of
the teachers and with the online support of CERTH, and involving the teachers only in a second part
just before the start of the pilots. It was not possible to test the Kinect due to it malfunctioning and
the need to replace it with a new one, which did not arrive on time.

4.4.3 Spain
4.4.3.1

Consejería de Educación – Junta de Castilla y León – JCYL

Preparation for the Assisted Pilots implied, besides teacher’s training, testing the platform and all
different platform agents before properly delivering pilots at schools. ATOS tested at their offices
different learning graphs created by JCYL by using NAO, tablet and PC, they were constantly in
contact with other technological partners so they could solve ad hoc different issues while testing
before going to schools. Thanks to ATOS support, CERTH and NG constant disposibility updating
versions that improved the previous ones and solved different problems, everything was tested prior
to the pilot with pupils. In early November 2017 all student profiles were created.
A second set of tests were carried out the last week of November 2017, once the first assisted pilot
was done in the first venue and before continuing piloting. In this second set of testing, JCYL involved
a teacher with wide technician knowledge as part of our team as it was internally considered that the
only online and/or telephone support planned to be provided by the consortium at this stage would
not really guarantee, in practical terms, to be successful on the pilots when going to schools. All
equipment and settings for testing were the same as those used during driver pilots

4.5 Teachers training
4.5.1 UK
4.5.1.1

University of Nottingham – UoN and The Nottingham Trent University –
NTU

Teacher training at NTU and UoN was carried out by way of an evening session hosted at NTU on the
6th November 2017. All 5 teachers currently engaged with the project were brought together with
the full technical and research teams at UoN and NTU in the Newton Building in NTU’s city campus.

Contract No.: 687772

Page 35 of 82

D8.8 - Report on Mainstream education case pilots

A full demonstration was given showing all the functionalities of the system whilst creating an
example learning graph for mainstream education.

4.5.2 Italy
4.5.2.1

Fondazione Mondo Digitale – FMD

Four Teachers from the I.C. Rita Levi Montalcini were actively involved by FMD since the very
beginning of the project in the development of the LGs and users’ profiles. During the testing phase
before the pilots, teachers were trained by tutors in the develoment of the platform contents and
received training on the creation of Learning Graphs through the Learning Content Editor. During the
Pilot phase, teachers were involved using the platform, assited by tutors, in order to build their
confidence using the platform and in launcing a Learning Experience.

4.5.2.2

Polo Europeo de lla Conoscenza – PE

The involved teachers already received a first training before the Driver Pilot phase, so the use of the
Learning Experience Supervisor was quite easy. For this second phase PE arranged Skype meetings
with shared screen due to the geographical distance of the venues and the teachers’ appointments.
The tutors guided the creation of the Learning Graph through the Learning Content Editor since the
teachers had some difficulties in the uploading of the different levels of difficulty for each Platform
Agent. The installation of the ES Client and the setting of the sensorial component and platform
agent client were completely supervised since they are considered too complicated for the average
technical knowledge of the teachers.
4.5.2.3

La Cometa del Sud – LCS

LCS tutors met the teachers before starting the pilots with the children, explained to them how to
operate the platform, how to start the pilots and informed the teachers about the learning graphs
and the learning goals to be achieved.
The teachers started using the learning content supervisor during the pilots, after a short training
session at the beginning, and they do not find it difficult to use. The process of designing the graphs
they were not involved was considered to be more complicated. Anyway they were very enthusiastic
and very involved in this new method of learning, which they consider to be much more functional
than the classical linear and traditional lesson.

4.5.3 Spain
4.5.3.1

Consejería de Educación – Junta de Castilla y León – JCYL

During June and July 2017 meetings were held with teachers from the different venues involved in
piloting, in order to improve learning graphs, considering their experience in the driver pilot phase.
The meetings were also a chance to train teachers on the process of creating a Learning Graph, and
understanding the concepts of SLA. As MaTHiSiS platform was already created teachers were trained
and asked to “investigate during summer and play” the future applicabilities of it (Learning Content
Editor-LCE-, Learning experience supervisor, browse different LG, user manager: how to create and
edit pupils profile…).
A specific training for using the LCE was run in November 2017, training sessions were held on
November 22nd and 23rd. Specific teacher training on using the Learning Content Editor for creating
Learning Graphs was held very close to the pilot's date once the JCYL team had fully learned
internally how to create LGs and were skilled enough to be able to teach others how to do it.
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4.6 Setting of the venue
4.6.1 UK
4.6.1.1

University of Nottingham - UoN and The Nottingham Trent University –
NTU

NTU and UoN tested at the two schools Bluecoat and Trinity. In both schools Computer Science was
the selected class, as this is the only one where the students use PCs in school on a regular basis. The
settings were similar in both schools, Classroom computer labs with around 30 Windows 7 PCs, and
an electronic white board.
The labs are centrally maintained, and software needs approval before being rolled out across the
full system by a central team of technicians in the schools.
Unfortunately due to the late delivery of a functional system for Windows 7, it was not possible to
install the ES clients on the computer lab machines in the schools. The pilots were carried out on 2
laptops with two students at a time, unfortunately limiting the number of participants which were
able to be involved.
The computers in the currently used classroom at the Trinity School do not currently have webcams
installed, but those at Bluecoat School do. There is the possibility to switch to a different classroom
at Trinity where there are webcams when running the Windows 7 version on the school machines.

4.6.2 Italy
4.6.2.1

Fondazione Mondo Digitale – FMD

FMD implemented the MEC Assited Pilots at I.C. Rita Levi Montalcini based in Rome and equipped
the venues based on MaTHiSiS requirement with a laptop, Kinect v2, high-resolution web camera,
and the PAs: mobile devices, NAO robot, IWB. Two days of the pilots at the school were also
dedicated to piloting with TurtleBot under the assistance at the venue of the Univeristy of
Maastricht. Two desks and chairs were usually available, one of the desks for the laptop running
MaTHiSiS and the other as a support for students with difficulties handling the device. One
teacher/teaching assistant, one researcher/tutor, one technician composed the teamwork dedicated
to each of the student during the piloting sessions.
The library was preferred to run the pilots due to the familiarity of the student with space in
compliance with ethical requirements. The equipment set up and preparation of the room was done
in presence of the students so that they became familiar with the environment. The system ensured
data protection and parents, teachers and students were informed of the data collection a priori
gathering informed consent.
The duration of the sessions was about 20 minutes per students accompanied for each student by an
explanation of the equipment and its use, as well as an introduction regarding the experimentation
to be conducted and the related reasons. At the end of each session, each student was provided by
the tutor and the teacher with information regarding the experimentation conducted, illustrating the
Learning Graphs and replying to his/her questions.
4.6.2.2

Polo Europeo della conoscenza – PE

PE ran the Assisted Pilots in two different venues: the I.C. “Leonardo da Vinci” of Bussolengo
(Verona) with children aged 8 and the I.C. “Virgilio” with student aged 11 and 13. Each venue was
equipped by the partner with laptop, kinect sensor, webcam, tablets and the NAO robot. In all the
two venues the pilot took place in a dedicated room with good internet connection and enough
space to let the pupils feel comfortable. The duration of the session was of about 30 minutes,
considering the setting the possible breaks for technical or personal reasons. The tutor and the
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teacher always checked if the pupils felt comfortable enough in the situation and stopped it when
some kind of uneasiness was shown.
4.6.2.3

La Cometa del sud – LCS

LCS followed the pilots in a school computer room where the children reached the station one at a
time or maximum two at once.
They carried out their session that lasted from twenty to forty minutes at most, except in a case that
was very short because the child was feeling under pressure and wanted to stop almost immediately,
and then he returned to his class with the support teacher who accompanied him during the games.

4.6.3 Spain
4.6.3.1

Consejería de Educación – Junta de Castilla y León – JCYL

MEC assisted pilots run by JCYL took place in two different venues: Equipo de atención a alumnado
con trastornos de conducta de Valladolid and CEIP “Joaquín Díaz” with a total of 6 pupils, 3 female
and 3 male aged 10 and 11 years old. Each venue was equipped by the partner with a NAO robot,
two Kinect cameras, sensors and tablets. All pilots took place in a dedicated room with good internet
access and with space enough for tutors, pupils and all the devices. Duration of the session was
about 30 minutes considering the setting of the learning experience and breaks needed mostly due
to technical reasons. Teachers and tutors were always present during each session, all pupils felt very
excited about the experience and enjoyed it.
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5 MEC Assisted Pilots Execution
5.1 Introduction
Assisted Pilots were implemented at the venue of the school or organization selected, or at the
piloting partners’ venue. Each piloting partner agreed with teachers and practitioners at the venue
about the setting in order to reconcile technical requirements and the necessity to guarantee
students comfort and familiarity with the environment, ensuring pilots’ outcomes while complying
with ethical requirements. The system ensured data protection and parents, teachers and students
were informed of the data collection by gathering written informed consent.
The classes or labs dedicated to the Assisted Pilots were generally equipped with a laptop, Kinect v2,
high-resolution web camera, and the PAs: mobile device, NAO robot, IWB. Two desks and chairs
were usually at disposal, one of the desks for the laptop running MaTHiSiS and the other as a support
for students with difficulties handling the device. One teacher/teaching assistant, one
researcher/tutor, one technician composed the teamwork dedicated to each of the student during
the piloting sessions.
Tutors were trained by their organization on MaTHiSiS functionalities and informed about the pilot
schedule, providing guidance and maintaining the good relationship with teachers and students at
the pilot venue. Approximately 17 tutors were actively involved in the Assisted Pilots, besides
technical assistants, providing support to teachers both interacting with the platform and working
with the students. All of them had pedagogical skills and experience working in the context of
education. Tutors presence at the venue was fundamental to support teachers active participation;
their assistance was a precondition for teachers happy participation and a requirement for hands-on
training.
Teachers and practitioners involved in the pilot were provided with information and training
regarding the objectives and procedures of the MaTHiSiS platform. Their expectations regarding the
platform functionalities were high and they were strongly committed to contribute to the research.
During the pilots they expressed interest in the potential of the MaTHiSiS platform in the context of
education, particularly in relation to the recognition of special needs students affect state, but also as
a new methodology to involve more actively and engage more the MEC students. During the training
as well as during the pilot, they highlighted the need for more time to build their confidence using
the system and the need for technical support. Furthermore they stressed the importance to
continue piloting the MaTHiSiS platform supported by pedagogical experts, in order to explore the
possible related pedagogical approaches and develop strategies to embed the platform as a tool for
teaching and learning within the curriculum.
Approximately 16 teachers participated in the Assisted Pilots across the different counties involved.
Students also were provided with an overview of the project, highlighting their active contribution
towards its objectives and the reasons for their participation in the pilot. This approach motivated
students, who were constantly collaborative during the pilots’ execution and made aware of the
technical issues entailed in a research project. Approximately 64 students, aged 4 to 18, interacted
with MaTHiSiS platform, engaged in between one and five sessions, each of 10 to 40 minutes.
The time partners dedicated to the Assisted Pilots was increased due to demands of the technical
assessment of the system in real time, crash adjustments and exchange of information between
partners. Also, some students needed periodic breaks during the sessions or between them,
considering behavioural disorders, hyperactivity and attention deficit.
The following summarizes the execution of the Assisted Pilots in the different countries:
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5.1.1 UK
5.1.1.1

University of Nottingham – UoN and the Nottingham Trent University –
NTU

NTU and UoN organised Assisted Pilots within 3 mainstream classes, two in Bluecoat School, and one
in Trinity School, both in Nottingham City Council run schools in Nottingham, UK. Working with 3
teachers, a total of 20 students participated from the 3 classes. The project and objective of the
Assisted Pilots were introduced to students highlighting their active role in the experimentation and
its aim. Information regarding the concrete activities part of the pilot was also provided. The
students were required to complete parental consent forms.
Parental consent was unable to be given for the use of video in Trinity school, so the pilots were run
without capturing the video stream. Bluecoat students consented to the full anonymised use of their
data by NTU for the project.
3 weeks were used to run the assisted pilots in the schools from 24th Nov 2017 to 11th December.
Sessions were conducted at 9:15 – 10:15 in Trinity School on Fridays.
Sessions were conducted at 10:30-11:30 and 14:00 - 15:00 at Bluecoat School on Mondays.
All 3 classes were Year 7 (11-12 yo).

5.1.2 Italy
5.1.2.1

Fondazione Mondo Digitale – FMD

FMD involved in the Assisted Pilots one class of a primary public school. Fourteen students were
involved aged 10/11. The venues were equipped based on MaTHiSiS requirements and the
environment was prepared in order to be comfortable for the pupils. Two out of the 6 days of pilots
in this school were dedicated to piloting the Turtle Bot, under the technical assistance of the the
University of Mastricht at the venue. The other days the students piloted with both the desktop and
the tablet.
The project and objective of the Assisted Pilots were introduced to students highlighting their active
role in the experimentation and its aim. Information regarding the concrete activities part of the pilot
were also provided. Pupils were enthusiastic to participate. FMD tutors assisted the pilot for its
entire duration, dealing with teachers in the relationship with the student during the sessions’
implementation, providing practical training to the teachers during the sessions and gathering
feedback from users. Each student was involved in two sessions, up to approximately 30 minutes
maximum, including a final exchange of feedback between with the pupil regarding his/her
experience. Each pupil was also invited to share his/her thoughts with the other students taking part
in the pilots. In general working with autistic spectrum students required many breaks, challenging
the functionalities of the system in relation to students’ attention deficits and different needs,
different from one to another. Interested parents also assisted the sessions collaborating with the
tutor.
5.1.2.2

Polo Europeo de lla Conoscenza – PE

PE organised the Assisted Pilots involving two schools and two different age range: the primary
school within the I.C. Leonardo da Vinci of Bussolengo with 6 children aged 8 and the middle school
of the I.C. Virgilio of Sona with 3 students aged 11 and 13. The change of the middle school in
comparison to the Driver Pilots, was due to the moving of the referee teacher from one school to the
other. Himself asked the director to continue the project in this new setting and the school had no
problem to join the piloting. The venues were equipped with the required materials and Platform
Agents (laptop, webcam, kinect sensor, tablets and NAO robot) and a dedicated room was prepared
in order to let the tutors form PE check the possible technical issues without interfere with the
lessons in the classroom. The piloting period was from the 20th November and the 7th December,
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with two session lasting about 30 minutes each considering the welcoming, the setting of the
learning experience with the teachers, the actual implementation of the exercise and a final feedback
with the learner. In the middle school Virgilio the students were enthusiastic to test a new device and
also the other class teachers came and asked questions about the MaTHiSiS system. The main issues
encountered during the piloting in this venue were about the internet connection. At the primary
school of Bussolengo the children already had the test last May, so they were more aware of the
functioning and they were interested to check also the screens of the computers and see their
performances.
5.1.2.3

La Cometa del Sud – LCS

MEC children surveyed by LCS are 13. Three children 6 years old, one 7 years old, seven 8 years old
and two 9 years old. The Pilots were carried out in two sessions in a computer room made available
by the school and went to the classroom one, or two at a time during the school morning. With two 6
year old girls LCS had a little difficulty because the sessions were a bit complicated for them as they
still did not know all the numbers and all the letters. The teacher explained that the program
provides for the achievement of this state more forward in the school program. The same difficulties
were not meet with the third 6 years old child who instead was able to complete the sessions and
felt very comfortable in conducting the pilot. As for the 7-year-olds, the session was very
enthusiastically encouraged to see that they were able to achieve the goal and often the percentage
that appeared at the end was a source of pride for them.
The 7 eight-year-olds were very interested in the session but after 20 minutes they began to get
bored by asserting that the various activities were repeated and that the device was too slow causing
children to become bewildered because there were always the same words to be composed having
the syllables of the word available, the same numbers to be placed from the smallest to the largest
and the same emotional expressions to be guessed. So after a while they asked to come back to class
because they were not engaged anymore as they were at the beginning. We tested it with 9-year-old
children who, after 20 minutes of activity that they faced with enthusiasm and interest, began to get
bored and dulled.
The repetitiveness of the SLAs was a problem for getting the students engaged and this was
underlined by all the teachers. The tool used by LCS was almost exclusively the tablet, because it was
chosen by children probably because it is more familiar and therefore often used by them at home
but also more attractive than the computer or smatphone. As a consequence video recording was
not possible.

5.1.3 Spain
5.1.3.1

Consejería de Educación – Junta de Castilla y León – JCYL

JCYL involved in the ME Assisted Pilots teachers with expertise on using ICT tools with pupils, all them
have been involved on the whole process since the very beginning (march 2016) so they felt
comfortable enough with the platform, we also considered big motivation showed for testing new
tools in an inclusive educational environment. Six students were involved aged 9 to 12 years old.
Venues were equipped based on MaTHiSiS requirements and the environment was prepared in order
to be comfortable for pupils. JCYL had to provide technical support ad hoc as during internal tests we
realized that distance and/or online or telephone technical support (as it was planned for this
assisted pilot phase) was not operative enough in practical terms in order guarantee the
development of these assisted pilots successfully at schools. Schools, teachers, families and pupils
were enthusiastic to participate. JCYL tutors (including an engineer with extensive technical
knowledge and used to work with children at school), assisted the pilot for its entire duration,
providing practical support to teachers, training them in a real situation with pupils during the
sessions and gathering feedback from users (both teachers and pupils).
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5.2 Stakeholders involved
5.2.1 UK
Nottingham Trent University – NTU, University of Nottingham – UoN
Number of tutors involved

2

Number of teachers involved

2

Number of students involved

8
Table 9: Bluecoat School

Nottingham Trent University – NTU, University of Nottingham - UoN
Number of tutors involved

3

Number of teachers involved

1

Number of students involved

12
Table 10: Trinity Catholic School

5.2.2 Italy
Fondazione Mondo Digitale– FMD
Number of tutors involved

3 + 1 technician

Number of teachers involved

2 teachers, 1 in-service, and 1 support

Number of students involved

14

Table 11: IC Rita Levi Montalcini School (Rome)

Polo Europeo della Conoscenza – PE
Number of tutors involved

2

Number of teachers involved

1

Number of students involved

3

Table 12: Istituto Comprensivo Don Milani (Sommacampagna)

Polo Europeo della Conoscenza – PE
Number of tutors involved

2

Number of teachers involved

1

Number of students involved

9

Table 13: Istituto Comprensivo Da Vinci (Bussolengo)
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La Cometa del SUD - LCS
Number of tutors involved

3

Number of teachers involved

4

Number of students involved

13

Table 14: Primary school I Circolo Cava De’ Tirreni

5.2.3 Spain
Consejería de Educación – Junta de Castilla y León - JCYL
Number of tutors involved

2

Number of teachers involved

3

Number of students involved

6
Table 15: CEIP Joaquim Diaz

5.3 Users Characteristics, Physical, Social, Learning Environment
5.3.1 UK
5.3.1.1 Nottingham Trent University – NTU and University of Nottingham – UoN
Organisation Name
Bluecoat Academy
Duration of the sessions 3 weeks
Number of sessions per 3 sessions each with 2 different classes
student
Standard computing classroom with 30 stand alone PCs. Interactive
Description of physical
whiteboard at front of class. Data was collected from 2 students at a
environment
time with each group using laptops with webcam or webcam and Kinect.
Description of social
environment
Description of learning
environment
Teachers involved
(number and subjects)
Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

2 tutors, 1 teacher, multiple students for each session
The process ensured data protection and parents, teachers and students
were informed of the data collection prior to the sessions.
Students were learning to use Publisher. Learning Graphs were created
prior to the lesson for the quiz section of each lesson. Ethics permission
was gained from each student’s parents prior to the lessons.
Two teachers were involved. Each teaches one of the groups.
Data was collected from multiple students in each visit to each class. The
students were in Year 7, aged 11 -12. Most had no special educational
needs. Both genders were involved.
Table 16: Bluecoat academy

Period of the sessions

Trinity Catholic School
3 weeks

Number of sessions

3 sessions with one group.

Organisation Name
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Description of physical
environment
Description of social
environment
Description of learning
environment
Teachers involved
(number and subjects)
Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

Standard computing classroom with 30 standalone PCs. Interactive
Whiteboard at front of class. Data was collected from 2-6 students with
each group where possible. Data was collected via laptops, webcams
and Kinects.
Students were using google chrome and bespoke quiz lms. Learning
Graphs were created prior to the lesson. Ethics permission was gained
from each student’s parents prior to the lessons.
1 teacher, up to 6 students for each session. The process ensured data
protection and parents, teachers and students were informed of the
data collection prior to the sessions.
One teacher was involved.
Data was collected from multiple students in each visit to each class.
The students were in Year 7, aged 11-12. They had no special
educational needs. Both genders were involved.
Table 17: Trinity school

5.3.2 Italy
5.3.2.1 Fondazione Mondo Digitale – FMD
Organisation Name
I.C. Rita Levi Montalcini
20/30 minutes
Duration of the sessions
Number of sessions per
students
Description of physical
environment

Description of social
environment

Description of learning
environment
Teachers involved
(number and subjects)
Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

2
Class regularly used by the students equipped with kinect, web camera,
laptop, tablet, smartphone, IWB.
1 technical assistant, 1 tutor, 1 teacher, 1 student for each session The
teachers received tutor’s training and assistance, but highlighted the
need for more time before rehearsal and practice sessions in order to
be able to use the system in an educational context. The system
ensured data protection and parents, teachers and students were
informed of the data collection a priori gathering informed assent.
At the I.C. Rita Levi Montalcini was the daily learning environment
where the MaTHiSiS setting was organised for students to access one
by one at the presence of the teacher and tutor. The students were
part of the mainstream class participating in MEC. The environment
was comfortable for the students but noisy as for the frequent
movement of the students in the outside courtyard.
2 teachers (literacy, math, geography, history); 2 support teachers.
The age range of the 16 users was from 9 to 10 years old, all speaking
Italian language only. They were all enrolled in the same school class, at
4th primary grade. 5 of them demonstrating different learning
difficulties and behavioral disorders
Table 18: IC Rita Levi Montalcini School (Rome)
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5.3.2.2

Polo Europeo della Conoscenza - PE

Organisation Name

I.C. Leonardo da Vinci

Period of the sessions

20 to 30 minutes

Number of sessions

1

Description of physical
environment

Dedicated room with laptop, Nao robot, kinect, webcam, tablet,
internet connection

Description of social
environment

1 teacher, 9 pupils, 2 tutors

Description of learning
environment

The pupils involved are 8 years old children attending the third grade of
primary school.
1 teacher (teaching maths and science) with the help of the special
need teacher (not directly involved in the project)

Teachers involved
(number and subjects)

Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

5 pupils of third grade: 3 of them with learning difficulties and special
educational needs, one with limited cognitive functioning

Table 19: I.C. Leonardo da Vinci, Bussolengo (VR)

Organisation Name

I.C. Virgilio

Period of the sessions

20 to 30 minutes

Number of sessions

2

Description of physical
environment

Dedicated room with laptop, kinect, webcam, tablet, internet
connection

Description of social
environment

1 teacher, 3 students, 2 tutors

Description of learning
environment

The students involved are 11 and 13 years old attending the middle
school. They both have some learning and behavioural difficulties

Teachers involved
(number and subjects)

1 teacher (teaching maths and science ) with the help of the special
need teacher (not directly involved in the project)
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Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

13 years old boy with Mixed specific development disorders in limit
cognitive functioning
11 years old boy with dysgraphia and dyscalculia
11years old boy with special educational needs
Table 20: I.C. Don L. Milani, Sommacampagna (VR)

5.3.2.3

LA Cometa del Sud – LCS

Organisation

I° Circolo Didattico di Cava De’ Tirreni

Period of the sessions

20 minutes

Number of sessions

4 (1 each student)

Description of physical
environment

Dedicated room with Hi-tech LAB with laptop, kinect, webcam, tablet,
internet connection

Description of social
environment

3 tutors, 3 teachers, 13 students in a friendly and available context of a
school which is better than the local average from the organizational
point of view

Description of learning
environment

The students involved are between 6 and 10 years of age. The learning
environment to achieve the goals is based on the constructive
relationship between the teacher and the child, have been encouraged
to carry out an independent activity. The teacher's ability was to
stimulate motivation and commitment, Encourage collaborative
learning

Teachers involved
(number and subjects)

2 specialist support

Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

13students, 3aged 6 with a good schooling, highly interested in art, 1
aged 7 with a good schooling, extroverted and very sensitive
performance,7 aged 8 and 2 aged 9 With sufficient scholastic
performance, very lively and interested in new technologies and also
very curious in general.
Table 21: Primo Circolo didattico di Cava de’ Tirreni (SA)

5.3.3 Spain
5.3.3.1 Consejería de Educación – Junta de Castilla y León - JCYL
Organisation Name
CEIP “Joaquim Diaz”
20-30 minutes
Period of the sessions
Number of sessions
Description of physical
environment
Description of social
environment
Description of learning
environment

Contract No.: 687772

2 session for each pupil
Dedicated room with laptop, kinect, webcam, nao robot, tablet and
good internet connection
3 teachers (1 teaching maths, 1 SEN, 1 primary school teaching Spanish
language, mathematics, social and natural sciences)
2 tutors
1 technician (from JCYL)
1 learner 9 years old and 5 learners from the 5th grade primary school
(10-11 years old)

Page 46 of 82

D8.8 - Report on Mainstream education case pilots

Teachers involved
(number and subjects)
Users characteristics
(number, age, peculiar
condition, diagnosis or
educational needs)

3
One learner- 8 years old ME (male) with no learning difficulties
Five learners- 10-11 years old (3 female and 2 male) without
learning diffculties
Table 22: CEIP “Joaquim Diaz”, Valladolid

5.4 Execution of Learning Experience
5.4.1 Learning goals, Smart Learning Atoms
5.4.1.1

UK

Nottingham Trent University - NTU
Learning goals, SLAs and Learning Actions

Age 11-12
Learning Goal
know about digital copyright

SLA
digital copyright

Learning Action
Facts about digital copyright

Table 23: Notthingam Bluecoat academy

5.4.1.2

Italy

Fondazione Mondo Digitale – FMD
Learning goals, SLAs and Learning Actions
Age 11-18
Learning Goal
SLA
Write spreadsheet formula
Learn the format of a formula
Write spreadsheet formula

Learn the syntax of a formula

Work with a spreadsheet formula Learn how a spreadsheet formula
can automate calculations and
change a spreadsheet
Work with a spreadsheet formula Use a spreadsheet formula to
perform automated calculations
Write a spreadsheet formula to Learn how to use a spreadsheet
automate simple calculations
formula to automate simple
calculations
Write a spreadsheet formula to
automate simple calculations

Learning Action
Experiment with the relationship
the syntax and outcome of a form
in a spreadsheet
Experiment with a spreadsheet
formula that changes cells after i
in entered

Experiment with a spreadsheet
formula that changes cells after i
is entered

Table 24: I.C. Rita Levi Montalcini (Rome)

Polo Europeo della Conoscenza – PE
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Learning goals, SLAs and Learning Actions

Age 6-9
Learning Goal

SLA

Learning Action

Enhance Language Skills

Vocabulary

Compose
words/sentences

Synonyms / antonyms_advanced

Find
synonyms_advanced
Find
antonyms_advanced

Semantic fields establishment_advanced
(conceptual networks)
Enhance Math Skills

Number Quantity correspondence_basic

Connect words about
one
semantic
field_advanced
Associate a number with
a quantity_basic

Discrimination of greater than /less Put
numbers
than_basic
order_basic

in

Identify the largest /
smallest_basic
Socialisation Skills

Emotion Recognition

Identify emotional facial
expressions
Demonstrate
understanding
different emotions

of

Table 25: I.C. Leonardo da Vinci - Bussolengo (VR)

Learning goals, SLAs and Learning Actions
Age 11-13
Learning Goal

SLA

Learning Action

Improve attention skills

Sequence reproduction

Reproduce a sequence
pictures / sounds

Improve social skills

Basic emotion identification

Classify emotions

Emotion recognition

Identify
emotional
expressions

of

facial

Demonstrate understanding of
different emotions
Table 26: Istituto Comprensivo Don Milani (Sommacampagna)
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La Cometa del Sud - LCS
Learning goals, SLAs and Learning Actions
Age 6-9
Learning Goal

SLA

Learning Action

Improve literacy

Combine picture and word

Combine the image with the
corresponding word

Repeat/imitate a sequence

Repeat and imitate images that
run on the screen

Improve language
comprehension

Awareness of the name of the object Associate the corresponding
represented
word with each object
Awareness of the meaning of words compose a word having the
cognitive abilities
decomposition in syllables
available

Improve math skills

Number- quantity

Associate a number with a
quantity
Put numbers in order ascending o
descending

Communication/Socialisation SExpress feelings

Engage in a dialogue
Recognise emotions

Social perspective taking

Engage in a dialogue
Recognise emotions

Table 27: Primo Circolo Cava De’ Tirreni (SA)

5.4.1.3 Spain
Consejería de Educación – Junta de Castilla y León - JCYL
Learning goals, SLAs and Learning Actions

Age: 9- 12 years old
Learning Goal

Improve Language Skills

Improve Maths skills
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SLA
Hearing attention

Learning Action
Hearing a sound for a time.

Synonyms / antonyms
Semantic fields establishment
(conceptual networks)

Find synonyms
Find antonyms
Connect words about one
semantic field

Number Quantity correspondence

Associate a number with a
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Learning goals, SLAs and Learning Actions

quantity
Discrimination of greater than/less
than

Improve social skills

Emotion recognition

Hearing attention

Put numbers in order
(ascending/descending)
Identify the largest / smallest
number
between
two
numbers
Identify emotional facial
expressions
Demonstrate understanding
of different emotions
Hearing a sound for a time

5.4.2 Learning Materials
5.4.2.1

UK

At the Trinity Catholic School the PAs were used on laptops and PCs compliant with the proposed
SLAs and LGs. The following LM was developed and enhanced throughout the Assisted Pilots:
•
•

5 LA quiz questions in 3 levels to test on knowledge on the subject of digital copyrights
Single 5question LA at 3 levels to test on knowledge on the subject of digital copyrights

At the Bluecoat Academy the PAs used were laptops and PCs compliant with the proposed SLAs and
LGs. The following LMs were developed to be used during Driver Pilots:
•
•
5.4.2.2

5 LA quiz questions in 3 levels to test on knowledge on the subject of digital copyrights
Single 5question LA at 3 levels to test on knowledge on the subject of digital copyrights
Italy

Fondazione Mondo Digitale – FMD
At the I.C Rita Levi Montalcini the PAs used were smartphone and tablets compliant with the
proposed SLAs and LGs. The following LMs were developed to be used during Driver Pilots:
•
•
•
•
•

LA demonstrates understanding of different emotions: The app in the tablet show three
different pictures of people and define the emotion they are showing. After that only one
picture is showed and the pupil has to select the correct emotion.
LA puts numbers in order (ascending/descending) The app in the tablet requires to put three
numbers in ascending or descending order.
LA counts the pictures: the app in the tablet requires to put choose among 3 numbers that
corresponding to the number of pictures on the screen.
LA associates a number with a quantity: The app in the tablet display a number of dots and
the pupil has to answer how many they are.
LA Identifies emotional facial expressions: The app in the tablet show different pictures and
ask the pupil to identify the correspondent emotion (neutral, angry, happy, sad, disgusted,
scared).
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•
•
•
•
•
•
•
•
•
•
•
•

LA associated with improving language comprehension making connections: The App in the
tablet displays 2 pictures of different objects and 3 words, requires the pupil to identify the
word corresponding to the element that the objectives have in common.
LA associated with improving literacy making connections: The app in the tablet displays 3
pictures of objects and the corresponding words. It asks the pupils to match pictures and
words.
LA associated with improving literacy making connections: The App in the tablet displays 3
pictures and 1 word and ask the pupil to match the word with the picture.
LA associated with improving literacy making connections: The app in the tablet displays 3
pictures and one letter of the alphabet and asks the pupil to select the picture of the word
initiating with the letter displayed.
LA associated with improved math understanding number quantity correspondence: The app
in the tablet displays 4 pictures of a number of objects and 4 numbers. The pupil is required
to match the numbers with the pictures.
LA associated with improve hand-eye coordination: The app displays a piano keyboard
sequence and ask the pupil to repeat it.
LA associated with improve hand-eye coordination: The app displays a monster and some
biscuits, the pupil is asked to move the biscuits on the screen so to let the monster eat them.
LA associated with improving literacy: The app displays a picture and the pupil is asked to
write the corresponding word.
LA associated with improve hand-eye coordination: pieces of a picture are showed on the
tablet screen and the pupil is asked to compose the picture.
LA associated with improve motor coordination discriminating left and right: The App
displays 2 pictures and asks the pupil to select that on the right on the left.
LA associated with improve hand-eye coordination: The app displays a labyrinth and asks the
pupil to complete it.
LA associated with improve math: the app displays 2 numbers and asks the pupil to select the
higher number.

Polo Europeo della conoscenza – PE
At the I.C Leonardo da Vinci Bussolengo the planned PA were tablets, laptops and Nao robot with the
following LMs:
•
•
•
•
•
•

LA Compose words/sentences: The tutor shows a picture of an object and provides some
letters composing the word. Some of them are already in order to complete the word. The
tutor asks the pupil to complete the word.
LA finds synonyms_advanced: The PA says one word about a functional vocabulary topic.The
PA says three words, only one of them is similar to the first word. The pupil has to discover
the similar word to the first one. The PA will say to him/her if it is correct/wrong..
LA finds antonyms_advanced: The PA says one word about a functional vocabulary topic.The
PA says three words, only one of them is opposite to the first word. The pupil has to discover
the opposite word to the first one. The PA will say to him/her if it is correct/wrong.
LA connects words about one semantic field_advanced: The PA will call out different topics
(home, school, park, etc). Pupils have to pick cards with pictures or written words that
correspond to called-out topic.
LA associate a number with a quantity_basic: Display a number of dots.Give feedback and
prompting (if no response, ask, “Are there [random number]?”, if no response twice, change
number, if response is hesitant, offer 3 alternatives).
LA put numbers in order_basic: On the screen there are numbers in a random order. The
pupil has to order these numbers correctly. For the NAO: The robot says 5 different numbers
in random order. It asks the pupil to say the ascending or descending order of the
numbers.The pupil has to tell back the numbers in the correct order
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•

•

•

LA Identify the largest / smallest_basic: The system displays two different numbers and asks
the pupil to indicate which is the largest/smallest (alternating or randomly).The pupil has to
click/tap on which is the correct number. For the NAO: Robot says two different numbers
and pupil has to indicate which is the largest / smallest (alternating or randomly).
LA Identify emotional facial expressions: System displays pictures of people/cartoons
expressing different emotions to the student. Under each picture, the name of the emotion
appears. It then shuffles the pictures and randomly shows one. Student has to match and
name the emotion on the picture. For the NAO: Robot shows (physical) pictures of
people/cartoons expressing different emotions to the student. It informs the student which
emotion corresponds to each picture. It then shuffles the pictures (tutor-assisted) and picks
one up. Student has to match and name the emotion on the picture.
LA Demonstrate understanding of different emotions: System displays pictures of
people/cartoons expressing different emotions to the student (no explanation of emotions).
Student has to recognize and name the emotion.

At the I.C. Virgilio Sona the planned PA were tablets, laptops and Nao robot with the following LMs:
•

•

•

•

LA Reproduce a sequence of pictures / sounds: Display a number of images on screen.
Highlight two in sequence. Increase number of items highlighted by one each repetition. Give
feedback and prompting (repeat if response is wrong, or no response. Reduce number in
sequence if no response twice). For the NAO: Robot says some words in sequence. Pupil
shows cards in the same sequence. Increase number of words recited by one each repetition.
Give feedback and prompting (repeat if response is wrong, or no response.)
LA Classify emotions: The PA shows different digital pictures (photograph, image, icon,
symbol) and pupil says what emotion they express. For NAO: The pupil shows a picture to the
robot and then says the name of the emotion they express. Robot gives feedback and
prompting.
LA Identify emotional facial expressions: System displays pictures of people/cartoons
expressing different emotions to the student. Under each picture, the name of the emotion
appears. It then shuffles the pictures and randomly shows one. Student has to match and
name the emotion on the picture. For the NAO: Robot shows (physical) pictures of
people/cartoons expressing different emotions to the student. It informs the student which
emotion corresponds to each picture. It then shuffles the pictures (tutor-assisted) and picks
one up. Student has to match and name the emotion on the picture.
LA Demonstrate understanding of different emotions: System displays pictures of
people/cartoons expressing different emotions to the student (no explanation of emotions).
Student has to recognize and name the emotion.

La Cometa del sud - LCS
At the I Circolo Cava dei Tirreni the PAs used were only tablets compliant with the proposed SLAs and
LGs. The children did not want to use the others and the teachers let them free to choose. The
following LMs were used during the Assisted Pilots:
•
•

LA combines picture and work_ The tablet provides an image on the screen and the words
written below, usually 3, and the child must associate the image with the exact word, for
example: image of a dog and in words the word dog.
LA makes an image through puzzle_ The child has to build a jigsaw puzzle with four confusing
weasels and must be able to put them in the right way to make an imagine than he/she
passes from a jigsaw puzzle of four tiles to a more difficult level by increasing the number of
tiles.
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•
•
•

5.4.2.3

LA repeats/imitates a sequence_ LA Identifies emotional facial expressions: The app in the
tablet shows different pictures and asks the pupil to identify the correspondent emotion
(neutral, angry, happy, sad, disgusted, and scared).
LA: Awareness of the name of the objects represented_ LA associated with improving
literacy: The app displays a picture and the pupil is asked to write the corresponding word.
LA: Awareness of the meaning of words and cognitive abilities_ The tablet provides two
different images between them and underneath them other images, one can find out what
the two images above have in common and click on the right image.
Spain

Consejería de Educación, Junta de Castilla y León –JCYL
At CEIP “Joaquín Diaz” the PA used were tablets and Nao robot with the following LM:
• LA_Hearing a sound for a time. The PA will present different sounds about emotional traits during a
time.
• LA Find synonyms: The PA shows/says one word about a functional vocabulary topic. The PA
shows/says three words, only one of them is similar to the first word. The pupil has to discover the
similar word to the first one. The PA will say to him/her if it is correct/wrong.
• LA Find antonyms: The PA shows/says one word about a functional vocabulary topic.
The PA shows/says three words, only one of them is opposite to the first word.
The pupil has to discover the opposite word to the first one.
The PA will say to him/her if it is correct/wrong.
• LA Connect words about one semantic field: Create screens with different topics (home, school,
park, swimming pool, hospital). Then the pupil has to add elements (things, people, decoration…).
The NAO robot will call out different topics (home, school, park, swimming pool, hospital). It can be
assisted by physical pictures of the topic placed on the floor that the PA moves near to. Then the
pupil has to refer to different relevant elements (things, people, decoration…).
• LA Associate a number with a quantity: PA Display a number of dots. Give feedback and prompting
(if no response, ask, “Are there [random number]?”, if no response twice, change number, if
response is hesitant, offer 3 alternatives). NAO robot give cards to learner and ask how many dots
(or balls or elephants, etc) there are.
• LA Put numbers in order: On the screen there are numbers in a random order. The pupil has to
order these numbers correctly. NAO robot says 5 different numbers in random order. It asks the
pupil to say the ascending or descending order of the numbers. The pupil has to tell back the
numbers in the correct order.
• LA Identify the largest / smallest number: he system displays two different numbers and asks the
pupil to indicate which is the largest/smallest (alternating or randomly). The pupil has to click/tap
on which is the correct number. NAO robot says two different numbers and pupil has to indicate
which is the largest / smallest (alternating or randomly).
• LA Identify emotional facial expressions: System displays pictures of people/cartoons expressing
different emotions to the student. Under each picture, the name of the emotion appears.It then
shuffles the pictures and randomly shows one. Student has to match and name the emotion on the
picture. NAO robot shows (physical) pictures of people/cartoons expressing different emotions to
the student. It informs the student which emotion corresponds to each picture. It then shuffles the
pictures (tutor-assisted) and picks one up. Student has to match and name the emotion on the
picture.
• LA Demonstrate understanding of different emotions: System displays pictures of people/cartoons
expressing different emotions to the student (no explanation of emotions). Student has to
recognize and name the emotion.
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6 Evaluation of the system
6.1 Objective
The objective of the evaluation is to collect feedback from the end-users of the MaTHiSiS platform in
order to assess the user experience aspects. The results of the evaluation will be used at the third
cycle of the development to improve the MaTHiSiS platform for the real-life phase of the pilots.
Additionally to the surveys used in the driver pilots, focus group interviews of tutors were performed
during the Assisted Pilot phase. The following sections present in detail the analysis of the answers
received through the surveys and the focus groups.

6.2 Evaluation of the surveys
6.2.1 Approach
A first round of evaluation activities were conducted in parallel with the assisted pilots’ sessions. The
evaluation approach is based on the framework defined in “D2.5 Evaluation Strategy”. Based on the
KPIs which were defined to measure the use and satisfaction of the users of the MaTHiSiS platform
and evaluate the suitability of the services provided by MaTHiSiS, the evaluation questions were
created and included in D2.5.
Before the assisted pilots took place, the questions were reviewed by the pilot partners, who
provided feedback about feasibility (for this piloting phase), suitability, usefulness, etc., for their
particular learning settings. To this end, some of the questions were redesigned or excluded based
on the feedback gathered, for this piloting phase (e.g. due to feasibility: the particular set-up of this
piloting phase did not allow for the evaluation of particular aspects in the questions), or in general
(e.g. due to suitability/usefulness: for the particular types of learners or the in particular learning
setting some questions did not make sense/were deemed not useful).
The questionnaires were deployed in Qualtrics, an online tool for surveys and the links were
distributed to the pilot partners of the consortium in order to provide the evaluation results. The
pilot partners circulated the online questionnaire links to the teachers and learners, who filled in the
questionnaires during the driver pilot sessions. The poll can be found here.
It is worth mentioning that where possible for the assisted pilots, the full deployment of the technical
set-up, i.e. creation of Learning Experiences, registration of users, Platform Agent (PA) and Learning
Material (LM) are done by the users (pilot partners and teachers) with online support from the
MaTHiSiS consortium for every step of the process. The level of external support during the assisted
pilots was purposefully lower than in the driver pilots’ phase, with the aim that this process would
boost the process of independent use of the platform in the next pilot phase.

6.2.2 Stakeholders
Teachers/Tutors/Observers were invited to fill in the evaluation questionnaires: The total number of
answers to the survey from this group of stakeholders is 17.

6.2.3 Results
In this section the evaluation results for each KPI from D2.5 is presented and analysed. The usability,
reusability and accessibility KPIs have been evaluated from the teacher and learner perspective. The
existing Qualtrics analysis tools have been used to display graphs and analyse the data.
6.2.3.1

KPI#1 Usability

KPI#1 for usability measures the quality of MaTHiSiS to meet its educational i.e. to re-define current
Contract No.: 687772
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learning practices into highly individualized and adaptive, goal-oriented learning, while at the same
serve pedagogical purposes and facilitate traditional educational structures. Also, it measures if the
users (trainee or trainers) see MaTHiSiS as a useful and functional tool.
6.2.3.1.1

Questions

In order to measure this KPI, the questions below were asked. The numbers in the pie charts indicate
the number of teachers that voted for each answer.

Figure 13: KPI#1 Usability: Q15
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Figure 14: KPI#1 Usability: Q16

Figure 15: KPI#1 Usability: Q17
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Figure 16: KPI#1 Usability: Q18

Figure 17: KPI#1 Usability: Q19
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Figure 18: KPI#1 Usability: Q20

6.2.3.1.2

Conclusions

Most of the teachers said that MaTHiSiS helps them to provide personalized learning to the learners
and achieve the learning goals. Also, they thought that MaTHiSiS increases the level of engagement
of the learners. Therefore, the perceived pedagogical value of MaTHiSiS that was not clear for the
teachers in the previous phase of the pilots has improved. This implies that the goal of MaTHiSiS to
personalize and adapt the way learning content is presented to learners, so that the uptake of
knowledge is maximized, time-wise and quality-wise is being met.
The user-friendliness of the platform has been improved with respect to the driver pilots phase as
more than half of the participants found the MaTHiSiS platform relatively easy to use. However most
of the teachers needed high/medium support from the MaTHiSiS partners to configure the platform.
Therefore, there is still the need to improve the setup of the platform and provide more detailed
training for the final (“real life”) phase of the pilots. Then it is expected that the teachers will be able
to run the system with little to no assistance/intervention.
With regard to the question about the creation of Learning Graphs with the Learning Content Editor,
in the previous phase of the pilots (“Driver”) the material was prepared by the consortium and
teachers did not have the opportunity to use the Learning Content Editor. In the assisted phase, the
teachers participated in this process and many of them found different aspects of the MaTHiSiSLearning Graphs creation process misleading or confusing. Thus, improvements in the Learning
Content Editor are needed and teachers should be more fully trained for the subsequent phase.

6.2.3.2

KPI#2 Reusability

KPI#2 for reusability measures the capacity of the MaTHiSiS approach to provide learning content
that can be used in different Learning Experiences, especially so in terms of the primordial learning
elements that it introduces, i.e. the Smart Learning Atoms (SLAs).
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6.2.3.2.1

Questions

In order to measure this KPI, the questions below were asked. The numbers in the pie charts indicate
the number of teachers that voted for each answer.

Figure 19: KPI#2 Reusability: Q23

Figure 20: KPI#2 Reusability: Q24
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6.2.3.2.2

Conclusions

In this stage of the platform, a high set of prototype learning content (Learning Graphs, Smart
Learning Atoms) was created and the reusability attribute of SLAs was already recognized and
brought forward. Teachers estimated that in most cases a large part of the SLAs that they have
created can be reused in other Learning Graphs (LG) in most cases is a strong attestation of the SLA
concept’s benefit to reusable learning content in terms of engagement of learners and achievement
of learning goals.

6.2.3.3

KPI#3 Non-linearity

KPI#3 for non-linearity is the ability of MaTHiSiS system to create Learning Experiences that are
decoupled from the traditional progression of learning goals and that support highly individualized
goal-oriented Learning Experiences.
6.2.3.3.1

Questions

In order to measure this KPI, the following questions were asked:

Figure 21: KPI#3 Non-linearity: Q21
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Figure 22: KPI#3 Non-linearity: Q26

6.2.3.3.2

Analysis

The majority of the teachers/tutors were satisfied with the non-linearity implementation of
MaTHiSiS. This strengthens the concept of MaTHiSiS to re-design traditional training/teaching
practices to enable non-linear and personalized/adapted learning. Meaning that the need to
reconsider and restructure traditional practices of all kinds of learning to more modular and learnercentric approaches is prominent by definition of the project.

6.2.3.4

KPI#4 Accessibility

KPI#4 for accessibility is the quality for MaTHiSiS to be accessible to people with disabilities including
auditory, cognitive, neurological, physical, speech, and visual disabilities.
6.2.3.4.1

Questions

In order to measure this KPI, the question below was asked. The numbers in the pie charts indicate
the number of teachers that use the different platform agents.
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Figure 23:KPI#4 Accessibility: Q23

6.2.3.4.2

Conclusions

The majority of the teachers already found that the MaTHiSiS platform can be used by learners with
physical, sensory and cognitive impairments. Although some teachers indicated that for the child
with visual impairment the images on the tablet were too small and that for the children with specific
learning difficulties reading some text was too complicated. These considerations will be taken into
account in the next version of the platform.

6.2.3.5

KPI#5 Ubiquity

KP#5 for ubiquity is the ability of the MaTHiSiS platform to support learning across a variety of
educational contexts, i.e. learn anywhere, anytime for the same learning objectives. As for this
second piloting phase the settings elected where solely the classrooms within the collaborating
educational institutions, evaluation cannot be complete or reliable, but it should provide an insight
on this KPI.
6.2.3.5.1

Questions

In order to measure this KPI, the following questions were asked:
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Figure 24: KPI#5 Ubiquity: Q30

Figure 25: KPI#5 Ubiquity: Q31

6.2.3.5.2

Conclusions

The majority of the participants indicated that the schools and home as the most suitable places to
use the MaTHiSiS platform. Other locations mentioned as potential locations for the use of MaTHiSiS
were study centers frequented by children and accommodation structures for disabled people. The
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fact that although the piloting was held exclusively in classrooms, the teachers immediately
recognized the ability of MaTHiSiS to work outside of the classroom and different settings, is very
encouraging.

6.2.3.6

KPI#6 Ethical adherence

KP#6 for ethical adherence is the quality of MaTHiSiS to comply with appropriate ethical protocols of
the technical/research institutions that are involved in the deployment of MaTHiSiS and also of the
schools or organizations.
6.2.3.6.1

Questions

In order to measure this KPI, the following question was asked:

Figure 26: KPI#6 Ethical adherence: Q39

6.2.3.6.2

Conclusions

The almost absence of ethical concerns with the system was due to the fact that the implementation
of the system and the pilots are carried out in compliance with recognised legal and ethical
conditions and obligations. MaTHiSiS ensures that the research and innovation activities, including
the participation of human individuals and the processing of their data, take place in line with
standard and the applicable international, EU and national law and in line with the expectation of
research participants and data subjects. But what is interesting is that two teachers expressed ethical
issues in terms that MaTHiSiS as an “intelligent system” can be viewed as a potential substitute of
the teacher. This potential issue can be resolved by presenting and using MaTHiSiS as a support for
teachers.
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6.3 Focus group analysis
Additionally to the surveys, focus group interviews of tutors were performed during the Assisted
Pilot phase. The following sections present in detail the focus group implementation and analysis of
the answers received.

6.3.1 Introduction
Research Question: What do teachers and teaching related staff think are the advantages and
disadvantages of using MaTHiSiS with their learners?
Design: Single semi-structured interview, conducted either one-to-one or in a focus group.
Participants: 21 individuals were interviewed
Six Focus groups:
•
•
•
•
•
•
•

Three mainstream secondary teachers (UK/NTU);
Four (two support teachers of two autistic children, a teacher who follows a visually impaired
and intellectually disabled child, and a curriculum teacher who wanted many of her class
students to take part in the project (Italy/LCS));
Three teachers from a mainstream primary school who work with ASC and MEC students
(Italy/FMD);
Two special school teachers, one working with PMLD and one working with PMLD/severe LD
(UK/UoN);
One teacher and one teaching assistant from a PMLD school (UK/UEL)
Four teachers: two from a mainstream school with students representing the three use cases
(MEC, ASC and PMLD), one from a Special Education school (PMLD), and one teaching
students with ASC with additional behavioural issues (Spain/JCYL)
Three teachers were also interviewed separately (Italy/PE): a primary school teacher with a
class including several children with special educational needs, one with PMLD, and
mainstream pupils; a secondary/middle school (11-14 year old students), a maths teacher
who nominated 3 students from his MEC classes; and a clinical pedagogist working with
students with intellectual disabilities and autism.

6.3.2 Procedure
The interview protocol was established by the evaluation partners and reviewed by a wider group
which also included the piloting partners. This protocol is appended to this report (see Annexes:
Interview Protocol). Ethical permission to interview and audio record the interviews was obtained
before the interviews took place, in the centres where this was necessary. Interviewees from these
centres gave informed consent before the interview commenced.
Audio recordings were transcribed (and translated where necessary) before being subjected to
thematic analysis following the stages described by Braun and Clarke (2006). Due to the composition
of the focus groups and the fact that much of what the interviewees said applied to all their learners,
whether mainstream or special needs, transcripts were analysed as a whole. However, where
comments referred to a particular use case, these have been highlighted. The first stage involved
seven members of the work-package (WP8) reading all of the nine transcripts, highlighting pertinent
passages and assigning initial codes if they felt able. Then a subgroup of five researchers (formed
from the evaluation partners) all reread two of the transcripts which had been selected by the Task
8.4 lead to yield a wide range of expressed points of view. This sub-group discussed the codes that
had been assigned to seek agreement on one set of codes that they felt best described the
advantages and disadvantages of using MaTHiSiS. If they felt able at this stage to reduce the number
of codes or assign them to overarching themes they did so.
Each member of this subgroup took one of the remaining five transcripts and attempted to apply this
draft-coding scheme taking into account any codes that had been noted by the larger group. The
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group then reconvened and agreed any modifications that needed to be made to the initial coding
scheme, agreed the final set of codes, subthemes and themes and selected illustrative quotes for
each theme or subtheme.

6.3.3 Results

Codes were organised into 10 themes. References to original transcripts are made using the
convention: (name of interviewing partner, page number), where:
UoN: University of Nottingham (UK)
NTU: Nottingham Trent University (UK)
UEL: University of East London (UK)
PE: Polo Europeo della Conoscenza (Italy)
JCYL: Consejería de Educación_Junta de Castilla y León (Spain)
LCS: La Cometa del Sud (Italy)
FMD: Fondazione Mondo Digitale (Italy)
6.3.3.1 Pedagogy: Whether the system supports accepted pedagogic principles
Responses from interviewees suggested the three following sub-themes:
Engagement with Learning: An Effect of MaTHiSiS, or of the Electronic Medium in General?
On the whole interviewees reported that using MaTHiSiS improved motivation and engagement in
their learners but teachers found it difficult to know whether this was due to MaTHiSiS or the
Platform Agent (PA). They also reported that parents were keen for their children to use it. One
interviewee reported that the learners “were very interested in discovering their graphs after a
session, for example what the system had to say about their affect state, or the level of achievement
of a goal… they liked this aspect in particular” (FMD, p. 7). Transparency in MaTHiSiS’s decisions and
provision of feedback therefore figure not only in its direct usefulness to teachers but also in evoking
and maintaining motivation in students.
As with other new technologies in education it will be interesting to see whether this reported level
of motivation and engagement is maintained over time: “In fact, one of my students was someone
who’s got learning difficulties. And he was really enjoying it, but I think he was enjoying the attention.
He was quite excited because it was something different and new” (NTU, p.19). Whether high levels
of engagement are maintained over repeated sessions, or whether levels will drop- implying that the
technology has an associated novelty factor- is a hypothesis that should be further investigated in the
Real Life Pilots.
Teachers in general noted an increase in interest from the students: “I mean… the students are asking
me, they are running after me asking when it will be the next time. So they are interested. This is
positive” (PE, p.5). Furthermore, as well as this apparent motivation to learn, teachers also noted that
the computational thinking of their learners may improve: “Improving the computational thought is
important since they are able to work following an order independently and in different groups” (PE,
p.3).
Persistence was regarded by one of the mainstream teachers (NTU interview) as an essential quality
for learning to occur. Teachers felt it important not to give up too easily, and MaTHiSiS promotes such
persistence. It is at this juncture that teachers make a direct link between engagement and how
continued engagement can promote persistence which is highly valued by these teachers: “. . . most
children will stop at the first block, the first hurdle. So what you’re really looking for is them to carry
on and try to solve problems. So that’s why I’m saying it is, that sort of engagement in a way is more
important than perhaps the actual output.” (NTU, p. 22). This is a valuable lesson for MaTHiSiS - the
potential of a system to engage students in a way that promotes persistence: “. . . you’ve got to stick
at this, you’ve got to have some stickability at it. It hasn’t worked this time, try again. That’s what I
try and encourage with my students” (NTU, p. 22), and “the craft is not to give them the answer, just
steer them in the direction, but it’s giving them the confidence to find that direction” (NTU, p. 23).
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Teachers also noted an increase in curiosity and showing an independent desire to be part of the
project: “Not only, they feel at their ease and this is a very positive point for the project because
when a boy is coming at you asking to do this project it means that you reached the top, according to
me. I would like to find the time to come back to see some passages of the learning activity. They feel
fulfilled and they are curious” (PE, p.4). Some teachers also expressed the view that it could
encourage independent learning: “It would be great if it would encourage more the autonomy” (JCYL,
p.3).
Some teachers did caution that concentrating exclusively on subjects that students found engaging
could have disadvantages: “Also, what about the kids who are only engaged by one type of material?
And then it might not teach them that they have to actually try other types of materials as well”
(NTU, p. 12).
Teachers also highlighted the benefit the system provides in classroom monitoring: “seeing in real
time what the pupils are doing is very interesting” (PE, p.2).
Ubiquity was one of the KPIs for the MaTHiSiS project in general, but this wasn’t an issue for teachers
of the PMLD students where it is extremely unlikely they’ll ever tackle homework. “No. I mean, I
have sent homework before, not always successful to be honest. You get a little bit back but then you
get other parents who – sometimes the parents aren’t that academically skilled either and they can't
do it. So they’ll send it back and say, “I don’t understand” (UoN, p.22). Additionally PMLD students
were thought to associate particular environments with particular activities: “In terms of like learning
in different environments, especially in special schools, students get used to doing certain bits of
work in certain places. So when you go to like cooking room, this is where I’m going to do cooking,
and if you’re doing cooking outside the cooking room, they’d be like, what? So maybe when they go
home they just associate home with home and they don’t want to do – want to watch TV or—“, (UoN,
p.23).
Organisation of Learning: Effective in Concept, Challenging in Practice
The MaTHiSiS concept of organising learning material was appreciated, at least on some fronts. One
mainstream teacher (NTU, p. 7) thought it an advantage that some SLAs were prerequisites for
others. Another mainstream teacher (NTU) came up with a concrete example of how reusability
would work e.g. the technique of compression of images learnt in one course and also needed in
another. Another mainstream teacher stated: “in every case I believe, because if we use as a goal
recognising numbers, it will be useful for many other activities that may come later, even for
calculations with numbers, to sort in increasing order, in decreasing order, comparisons” (JCYL, p. 1).
However, others queried the concept of reusability. A mainstream teacher (NTU) queried “like if you
do something Maths based in computer science our definition of recognition of numbers might be
different to maths” (NTU, p. 11). Teachers were positive about the idea of SLAs feeding into a
learning goal “...I like the idea of the overall aim about different things (SLAs) feeding into a goal”
(NTU, p. 18).
There may also be opportunities to use SLAs to embed prior learning, achieve the repetition needed
to ensure learning take place, and build on what has already been achieved: “There’s also a lot of
embedding and repetition isn't there, in our subject. Because you’re going backwards a lot to the
previous stuff, aren’t you” (NTU, p. 2).
There’s a clear indication here how previously achieved SLAs can be revisited in a process of
repetition and embedding that supports learning; teachers picked up on the notion of reusing SLAs to
ensure that learning has taken place before moving onto more complex concepts. One mainstream
teacher commented: “[F]or teaching binary addition, some of them might not actually understand
binary fully. So they need to keep doing that until they can do it. . . so I can see that being quite good
actually” (NTU, p. 7). Repetition is clearly important: “in the end, they perform well but because of
the repetitions, because they learn it and it becomes something repetitive, and that’s it…” (JCYL, p.
3).
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However, teachers also reported that this reusability and repetition of SLAs could lead to learners
becoming bored: “I don’t know if for the children will be easier to learn something repeating the
same exercise. It depends on the child: if he learns fast repeating the same activity can be boring”
(PE, p. 2). On a positive note teachers welcomed the potential for sharing learning materials: “Being
able to share with other professionals, eh, eh, the material, well, I find that very interesting, very
interesting, being able to create, being able to share, that others create something and you could use
it” (JCYL, p. 10).
Assessment of Individual Progress and Reflection on Student-Centred Pedagogy
As seen in one of the UK interviews (UoN, p. 10) assessment allows tracking of progress: the SLA
formalism can be applied not only to enforce repetition and embedding of learning, but also to guide
the progression of learning: “making sure children can't progress unless they’ve achieved a Learning
Atom is quite a good idea” (NTU, p. 24). Also from a PMLD teacher “So that will be interesting to see
when you’ve got the graphs and things working, where those skills go up over time when they get a
bit more comfortable”, (UoN, p. 5).
Teachers did experience some difficulty in assessing whether and when a LG or SLA had been
mastered, wishing that it were “easier to understand how and when a SLA is achieved and how the
system is using this information, both during the session and after, with specific logs” (FMD, p. 6). An
exchange between three teachers also illustrates this point:
T3- It’s what we mentioned before, as it went onto the next level without any warnings…
T1- Without saying “Congratulations, let’s go to the next level”
T2- Or “You have reached your goal, now whatever…” (JCYL, p. 7).
This lack of transparency about the decisions that the machine was taking led one teacher to observe
that MaTHiSiS should “support the teacher in understanding the learner’s affect state” rather than
attempting to replace the teacher, and therefore ought to allow teachers more access to “monitor
and understand what the system is understanding about the learner” (FMD, p. 7).
Teachers observed that MaTHiSiS can facilitate reflection on how knowledge of a student’s affective
state informs teaching and learning: “For a teacher the experience of using MaTHiSiS is useful to
reflect on learning and teaching personalisation, based particularly on the state of affect. I’m talking
about a methodological reflection. Also, the use of innovative tools supports the teachers developing
new pedagogical student-centred approaches, based on non-traditional tools” (FMD p. 8; LCS). A
PMLD teacher commented that the affect state recorded by MaTHiSiS will be useful in itself for
recording a student’s progress: “I’m just thinking in terms of our assessment tool which is Classroom
Monitor, a lot of the things we’re doing at the minute, a lot of their targets are engagement and
things like that, so I’m just thinking this sort of fits in with a lot of – so can they engage for up to one
minute or – and things like that (UoN, p. 11)
Teachers cautioned that children are quite savvy, and the potential might exist to dupe the system: “I
can see some of the children seeing through this and avoiding responses that might increase the
challenge of the system”. In a similar vein teachers also cautioned about the potential downside of
students’ being able to see the fluctuations in the state of affect, particularly signals of decreasing
motivation or engagement: “Their progress might say they’re going down” (NTU, p. 25) with the
implication that such moment-to-moment feedback might further demotivate them.
Teachers did appreciate MaTHiSiS's potential: “well, we have mentioned it earlier, if it is capable of
recognising the cognitive and affective state of the student, and it is capable of guiding their
educational activity… well… then that helps the teacher” (JCYL, p. 12).
6.3.3.2

Personalisation: The system’s ability to accommodate individual differences in
development and ability

Teachers of students with PMLD and ASC observed that these learners varied considerably in ability;
several teachers taught these pupils within a mainstream class. Even teachers who taught only
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mainstream identified a need for a large range of challenge. Some interviewees thought that
MaTHiSiS allowed them to meet this challenge “MaTHiSiS provides an individualised and adaptive
learning to the students allowing them to reach their personal learning objectives” (LCS). Also: “There
are very few children that get lost in this system, they are the children with low competences and
cannot follow the same rhythm as the class because they don’t have enough tools to follow it. It is a
general problem they need the differentiated program for everything” (PE, p. 3). However, get this
differentiated balance wrong and they might get bored with the frequent repetition.
“[A]nother problem is the customisation of the learning materials…they are not sufficiently
customised by age, or cognitive level [pause] or learning difficulties or disabilities as well” (FMD, p. 4).
This diversity of views might be a function of differences in class size and composition, or the range of
LGs available for use. This issue also fits equally well into the rubric of Acceptability.
Similarly, teachers stated that the challenge is not necessarily creating different levels of difficulty but
in ensuring there is enough diversity in the learning material to address the complex needs of the
entire classroom: “(creating the level of difficulty) is not particularly difficult because I create 2/3
levels… it’s not that the problem. The complexity is within the group, maybe you have 5/6 levels and
you have from the highest excellence, the talented child, to the child with very big difficulty 2/3 years
behind… there is a gradient so big that it becomes complicated” (PE, p. 1).
Mainstream teachers noted that the granularity of SLAs needs to be more flexible, dealing with more
complex topics and addressing younger pupils who demand finer granularity: “Because some topics
would need a greater depth of the Atoms than the others, wouldn’t they” (NTU, p. 1). This barrier
posed by granularity was cited when teachers were asked about the potential reusability of SLAs “It
would depend on how simple the Atoms are, how fine you break it down” (NTU, p. 1).
The need for a wide-ranging set of SLAs was also addressed by teachers in Mainstream Education:
“Then you would have more than a few atoms, because that would be the differentiation in the
lesson” (NTU, p. 3).
However, the use of SLAs and the learning graphs was recognised by teachers as a positive feature
that allows them to differentiate the learning materials based on their knowledge and understanding
of each student. “As a teacher I could define what success looks like for different students, that’s
great” (UEL, p. 2). Differentiation of instructions allows teachers to easily direct learners to the areas
of study most appropriate for them.
6.3.3.3

The gap between schools’ digital ambitions and their resources

On the whole schools were keen to embrace new technology and innovative ways of teaching. JCYL:
“Well… we all have a plan for technologies in the school, ICT ones (all nod) and within that plan we
are supposed to move forward every time that we introduce major things” (JCYL, p. 4).
MaTHiSiS has provided an occasion for teachers to embrace the promise of the introduction of new
technology in general: “Well in our educational context MaTHiSiS is definitely something very new.
We don’t use the technology usually” (PE, p. 8).
In overview teachers embrace new opportunities for learning that technologies afford: “Well, and
trying new ways of learning, isn’t it? You can’t just stay behind, you have to at least try. Whether it
works or not, at least you need to try” (JCYL, p. 12).
PE “Well… there is… from the structural point of view there is the intention of the headmaster to
implement this new technology with projects in which they participate and asked for funding to have
technical material (p.6)… we are waiting for the possibility to spend this money.” However they also
expressed concerns over the current provision of equipment in their schools compared what they
thought was necessary for the roll-out of MaTHiSiS in classrooms throughout their schools: “I mean,
okay, my room is the least well equipped in the school. It is an issue that some schools won't have
computers with webcams” (NTU, p. 9); “I can see this working well in Maths and Languages, but
they’re not in IT rooms (where the necessary equipment is)” (NTU, p. 9); and “We’ve got interactive
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whiteboards in every classroom now and we’ve got laptops that you can book which are very old.
And iPads that you can book” (NTU, p. 12).
When they did have equipment it was often outdated: “I’m recovering old PCs to help the school to
be able to work”, and “We’ve got interactive whiteboards in every classroom now and we’ve got
laptops that you can book which are very old” (NTU, p. 12). Similarly: “[T]he technical support
needed, we still cannot use MaTHiSiS without it! And the availability of the equipment, because for
example we don’t have a Kinect!” (FMD, p. 3).
As mentioned above one of the main problems is lack of resources (see also ECONOMY): “But there is
the will. . . but we are all tied by the monetary aspect. From one hand the main problem is economic
to buy the equipment. Then clearly there are some colleagues that are very available, others are just
waiting and need to be stimulated and I believe that with specific project all can be curious. But then
you have to find the way to involve them” (PE, p. 8) and “And then you’re going to buy them and then
you’re going to have to fund it” (NTU, p. 4).
These costs concerns were repeated in mixed use case interviews: “…there are a couple of tools for
which I don’t know the cost, I can figure it out, but a PC there are, tablets too, eventually is about the
Kinect for the movement. But I think that any cost, even 10 € for the school, in this moment… in this
economical moment, is negative” (PE, p. 6). “From one hand the main problem is economical to buy
the equipment” (PE, p. 6). “The computer can be good, if the school has the ones for the PMLD, but
usually they cannot afford to buy such material” (PE, p. 8).
In light of the MaTHiSiS project's goal of ubiquity, cost can pose even more of a concern and a barrier
to uptake in the home: “I’ve got children, at home who haven't got laptops. Access to the Internet is
limited; I’ve got plenty of them. Most of them have a smart device of some description. So the
children might benefit but those children who don’t have them. . . .” (NTU, p. 25).
Keeping the teachers' enthusiasm alive is important in this context, because teachers are the
gatekeepers to the introduction of any new technology, and when discussing the best and worst
aspects of the system interviewees hinted at the need to win over staff “And to get staff onside, staff
trained, staff understanding what they’re trying to do” (NTU, p. 18).
6.3.3.4

Integration with existing tools and practices but also with teachers’ future role

Across many schools and use cases, teachers voiced a concern that MaTHiSiS, at its current stage of
development, has been dropped into the curriculum without attention to its integration with other
teaching activities and methods, both digital and traditional.
Fit with existing tools
The need for MaTHiSiS to work with existing tools used in classrooms was a recurrent theme: “And
then they would need to be able to use Photoshop, MS Excel, all of that, then that needs to all be
integrated for it to work for our subject area” (NTU, p. 7); and “Can it be put into csv file and
uploaded like that?” (NTU, p. 14). Other teachers stated more generally: “the software wouldn’t
enable us to adapt it to other programs you may want to use. Therefore, you are limited to what is
already… made… within the software”, (JCYL, p. 1).
Within the MEC there was a particular issue with the creation of learning materials that meant they
were limited to quiz type activities not fundamentally representative of the complexity of learning in
mainstream classrooms. This issue was associated with the difficulty in tracking user interaction
behaviour inside popular document files (MS Word, PowerPoint and Excel) with the xAPI standard. It
led to the MEC learning material being constructed around a quiz template in which users are given
questions relevant to their curriculum and multiple answers to choose from. With a single answer
being the correct one, the quiz communicates correct and incorrect responses to the MaTHiSiS
system through the xAPI standard which allows the system to track learner performance and
progress.
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The system will also be used within the context of many other competing classroom systems - and
this context has to be understood to best ease the transition of MaTHiSiS from a research based
project to classroom tool: “Yeah, we’re across multiple websites – we do Google Classroom, the next
minute they’re doing Quizlet, then they’re on Visual Learn, so we’ve got all these different
environments that we use and they’re switching from one to the other all the time. We’re getting
away from worksheets. We have a few things that they do, and that’s all on Google Docs, Google
Slides” (NTU, p. 7) and “So next term with Year 8 we’re doing programming, so they’ll be doing a bit
of Scratch, they’ll be doing a bit of Python, they’ll be doing maybe a bit of Logo, they’ll be doing a
variety of different things” (NTU, p. 20).
The need to track and process student data is an increasing feature in contemporary teaching
practices. Teachers were however able to envisage how MaTHiSiS could support the use of existing
classroom monitoring tools: “Yeah, I’d either screenshot it and then you can upload it that way, put it
on a memory stick and upload it through your memory stick onto the Classroom Monitor and then
write a description” (UoN, p. 9).
Fit with existing practices
Integrating MaTHiSiS into existing teaching practice will have to respect the current setup and lesson
structure: “So if you’re rushing in and you haven't got it set up already then you’re losing teaching
time, so there’s a practical side” (NTU, P14). To some extent this issue of integration depends on the
ways in which teachers choose to use MaTHiSiS in the various use cases- for example with ASC:
“[S]ince MaTHiSiS works with one student per time, how can the teacher manage the entire class
during a session?” (FMD, p. 3). This has implications across a range of other codes including
complexity (of the current system) and training (and the need for this).
Time demands
Perhaps the most significant contributor to this lack of integrability is the time demand posed by
preparing lessons in the MaTHiSiS formalism (SLAs, LGs), preparing teachers to teach with MaTHiSiS
and preparing students to learn with MaTHiSiS, and by setting up the hardware and software (vide
infra under the heading ‘COMPLEXITY’): “I think. . . time to prepare the teacher to set up and to use
the system. . . this is very important because teachers are often very busy and they could have not
time to use the system! Then. . . time to prepare the class before we use MaTHiSiS, for example
introducing the object and motivation to use the System. . . think about it [points the finger on the
table], we cannot simply use MaTHiSiS in a class. . . we have to prepare the children! Explain [to]
them what is this system and why we want to use it! (FMD, p. 3). In schools where there are different
teachers for each subject some respondents saw an additional issue which might arise: “Of course, in
a school in which the language teacher comes and wants to develop contents with MaTHiSiS, and
then one hour later the maths teacher comes to teach a different thing… then it is often unfeasible.
For a one hour session, it doesn’t…” (JCYL, p. 4).
“[A]nother issue is the time to find the appropriate way to include MaTHiSiS as a teaching tool, in
schools, in order to use it as a normal tool, integrated with all the other tools and methodologies.
And time to set the learning experience and equipment, this is very important!” (FMD, p.3; identical
quotation in LCS, p. 2).
Comparison with existing tools
The current MaTHiSiS system and associated learning content produced for the Assisted Pilots was
seen as lacking in comparison with existing classroom tools: The comments from one teacher provide
a telling comparison with the effort required to set-up relatively simple software and integrate it into
a lesson: “It’s often bad enough getting onto Sims or something like that” (NTU, p. 14). Later in the
interview: “I think the biggest problem is we spend ages making quizzes of varying difficulties (in
MaTHiSiS) when in four or five clicks I can share quizzes onto Google Classroom and get everyone to
do it” (NTU, p. 19). One comment compared MaTHiSiS to existing software in appearance: “learning
materials are not sufficiently appealing for students if you compare them with other games and
educational software we already use” (FMD, p. 4 & 6).
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Integration into teachers’ current role
Several comments indicated reservations about the impact of such a system on the teachers’ role: “I
mean what is my benefit in ….professional terms… as this part for me and other colleagues to whom I
proposed the project is interesting… but I would like to have a feedback on how I can work better
with the students using specific apps to improve their learning…” (PE, p. 5). “I think most teachers
would look at what’s in it for me to make my life easier. It might be fantastic for the children, but am I
really making my life any easier? Am I creating more information than I can possibly use? We create
more information than we can possibly use at the moment. So we have to be selective in what we
use” (NTU, p. 11). The potential to overburden teachers with more data than they can cope with is
an important consideration for the future development of MaTHiSiS; feedback must be designed with
appropriate foci and levels of detail.
6.3.3.5

The teacher learner and peer learner relationship

There were several mentions of the system supporting the relationship between the teacher and the
learner and the desire for a tool that would enhance peer collaboration. Mainstream teachers were
cautious: “I think it’s taking that away a bit, isn't it” (NTU, p. 23). On the other hand, in special
education contexts a view was expressed that MaTHiSiS was no risk to this: “It is unvaried, since the
relationship is played in the relationship and the technology is just an experience and so it can be a
book or it can be a IWB and it does not change the way to inter-relate with the children” (PE, p. 3). In
mixed ability classes where they are used to the experience of students separating from the class for
more individualised activities, this perception of exclusion or exclusivity wasn’t as common but still
did arise: “[S]ince MaTHiSiS works with one student per time, how can the teacher manage the entire
class during a session?” (FMD, p. 3).
Strong sentiments were expressed against leaving learners alone using MaTHiSiS, although these
views only arose from interviews with teachers of PMLD or ASC learners “What can be dangerous
according to me, is let the children work alone with the technology and use it”, (PE, p. 3). “So, I will
never want to isolate them, since isolate is always very dangerous. Also because drag them out of
that isolation is very difficult. Let them pass from an activity of this kind to a traditional one is very
very complex for them because they prefer the most an activity like this”, (PE, p. 3)”. Peer learning
was seen as a way to obviate this (PE)…so I would like to find the way to pair the children… because
even if only one is working the second that is assisting… he learn anyway. And then vice-versa. He can
give suggestions… well the children who watch is not that they are doing nothing, also look is a way
to learn in terms of relationship, (PE, p. 3).
In the same theme, interviewees expressed unease about such systems’ potential to be misconstrued
and misapplied as a replacement for teachers: “I also think that MaTHiSiS , as other AI projects used
in education, can be interpreted as a substitute of the teacher, while the role of the teacher is
fundamental in the interpretation of the student[‘s] individual characteristics, needs and
background…” (LCS, p. 5). “[T]eachers, parents and students need to know that MaTHiSiS does not
substitute [for] the teacher… it is a tool, and it has to be used as a tool” (FMD, p. 7).
6.3.3.6

Complexity: The number of parameters

Teachers highlighted the complexity of MaTHiSiS, both in terms of the number of hardware devices
and the number of software applications, as a significant barrier to usability: “Well it was really
difficult. It took ages to set up and there is a lot of steps” (UEL, p. 1). With regards to the setting up
of the system a teacher of a mixed ability class said: “All the technical preparation before the test
seems to be a bit too complex. I am used to using the computer, I’m not. . . scared of using the
technology, I use it a lot in my lessons, I surf the Internet with my pupils, I use robots… I mean is not
the technology in itself. But I think that all this computers, cameras, settings, different programmes
and logins… is too much” (PE, p. 2); “The system looks quite complicated, I needed a lot of support
since I’m not used at all to the technological devices. As far as I saw, there are many programs that
can block everything” (PE, p. 9)” - also with implications for the Training code; and “For a teacher
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prepare the lesson with MaTHiSiS, set the system, upload everything, start, check , stop, restart… I
mean these are too many things” (PE, p. 8).
Time to set up and create learning materials is a recurrent theme (vide supra under the heading
‘INTEGRATION’): “there’s a practical thing about getting that set up, you only [have] one hour a week
and I’m sitting down” (NTU, p. 5).
“[T]he time required to set up and run the session is too long. We cannot just wait during a lesson,
you know?” (FMD, p. 4). This complexity makes it difficult to integrate MaTHiSiS into the classroom,
because teachers haven’t time to maintain their existing pedagogy, and to set up MaTHiSiS in real
time in the classroom, and to prepare learning materials in the learning-graph and learning-atom
formalisms in which MaTHiSiS demands them: “We haven't got enough time to do what we do. The
only way longer term I would see this sort of working is that somebody is going to come in and create
those materials” (NTU, p. 4).
System complexity also affects the types of teachers who may feel confident in setting up the system
“but I think non specialist teachers in ICT, Computer Science, might find that a real challenge (setup
and usage), judging by some of the questions my colleagues ask me” (NTU, p. 10). Current level of
complexity might be a deal breaker for current use of the system “all the hoops they’ve got to go
through to actually access it from the desktop, that’s just not feasible” (NTU, p. 17).
Complexity was also seen to be a characteristic of the MaTHiSiS constructs: “But it’s so difficult to get
your head round what we’ve just seen really, to be honest with you. And there’s some searching
questions” (NTU, p. 4); “I don’t know how you’d do that through a Learning Atom, that’s the bit I can't
imagine” (NTU, p. 6); “That’s what I was trying to say, those SLAs, they would be your objectives?”
(NTU, p. 15).
This complexity was exacerbated by limits on access to educational networks. As expressed by
interviewees in a PMLD setting: “we sit behind firewall with London Grid for Learning, and security
and data protection is very tight. So we had difficulties initially with opening ports, which took a while
to resolve” (UEL, p. 3). In a mainstream setting which includes provision for special needs students
“many schools we don’t have WiFi, it would have to be wired, or if we have it it’s through the routers
that we have in each classroom in any case. T2- Yes… if there are a lot of devices connected at the
same time, then the platform might go down”. Similarly, the number of devices appears to provide
issues for infrastructure within the school: “Well, the kids were enthusiastic… but there has been
some problems with the school WiFi. In the morning there are too many devices connected and it
happened to be disconnected. This caused a bit of delay” (PE, p. 6).
6.3.3.7

Maturity of concept: Current technological development of the system compared with
MaTHiSiS vision and plans

In spite of expressed reservations teachers seemed to accept that this was a prototype system at an
evaluation stage “for me the worst aspect is the ….how can I say. The system is not fully functional,
you know? It is not mature.” (FMD, p. 6). And: “Yeah. I can understand that concept, I think that’s got
merit. I’m not sure how it’s translating into the technology” (NTU, p. 18). This gap between concept
and implementation may be unsurprising at the Assisted Pilot stage of the system, but must be closed
before the Real Life Pilots begin. When teachers were asked about the benefits of the system in
learning and teaching, maturity again was an issue “I think it’s a bit early to say, but I think the ideas
are there, it’s just putting it – implementing it is a bit far off” (NTU, p. 23). One reason why some
teachers may not currently recommend the use of the system may be that they’ve not been afforded
sufficient opportunity to learn to use MaTHiSiS actively: the aforementioned shortcomings in
maturity of the system have necessitated that researchers take the lead in the Assisted Pilots: “I’ve
only seen it, it’s happened in my room but I wasn’t looking” (NTU, p. 24).
This immaturity led them to recognise they would require assistance from project partners in setting
up SLAs for themselves teachers “No, not from what I’ve seen today, because it didn’t really show us
how to do it” (NTU, p. 15). Similarly, “I’ve seen that it was sometimes just a simple schedule one step

Contract No.: 687772

Page 73 of 82

D8.8 - Report on Mainstream education case pilots

after the other in the same order, but many times things didn’t work or there were some problems to
make the lesson start. It’s ok, it’s a testing. But if I were alone I wouldn’t know what to do. There are
too many ongoing programmes to follow at the same time. And the black screen looks a lot too
technical!” (PE, p. 2).
Maturity of the learning materials was also an issue, but once solved teachers thought would
contribute to a useful system: “My pupils loved it, for them was just playing with the computer or the
tablets. They were not aware of what was going on. Some of the activities were too easy for them,
other too complicated. There was no balance to be sincere. I’m not sure they have learnt something
from this experience, but generally speaking, once the system will be ready I think that it can be
useful with the adequate material” (PE, p. 2).
Teachers also reported that the effort it currently takes to create a learning graph using the system is
not yet worth it relative to teaching impact: “I didn’t use the tool for creating the LG, you showed it to
us and it seemed to me a long process. If I have to spend all that time to upload an activity… it has to
be worth it a lot! And up to now, what I saw was not thrilling” (PE, p. 2).
6.3.3.8

Training (the need for teacher training).

Teachers noted a need for training not only in setting up and using MaTHiSiS but also in preparing
learning materials within the MaTHiSiS formalism and integrating the system into existing curricula in short, support for all the issues cited under other headings: “we need support, and also
methodological support and time to embed the system as a teaching tool beside traditional tools”
(FMD, p. 4).The need for training was implicit from comments from teachers when asked about the
best and worst aspects of the system: “[T]eachers face or partners face a long introduction to get this
up and running” (NTU, p. 18).
As with many complex systems, initial training may not be sufficient “ [I]t is a system that, if you let it
up one week and go back to it later, you are like if starting from scratch again” (JCYL). Teachers in a
UK PMLD school stated “With good learning materials teachers would need an hour of training I
would have thought. But there is no way they would remember everything next time, the whole
process, opening that and clicking this. The whole process.” There appeared to be agreement on this
point from a number of teachers: “teachers will need a specific training, maybe only 2 hours to
explain the functioning and the management, since the use of the various devices. It can be the
tablet but also the PC, not all the teachers are familiar with them” (PE, p. 2).
It’s not just formal training that is required, as one PMLD teacher expressed the need for time to
assimilate the training received: “I like to just have a little play with it myself, a little bit of a – I like to
– I mean, I can listen to what you’ve said and everything and take it all on board, but sometimes I like
to just take it away, have a little look at it myself, go through it myself and just sort of try and get my
head around it a bit” (UoN, p. 1).
Having a colleague to confer with was also seen as important: “It would probably help if there’s two
people in the same location as well. So myself and (teacher name removed) are both – we could sort
of help each other, couldn’t we, as well?” (UoN, p. 1). For some teachers there is time scheduled
during their week for curriculum development activities: “Yeah, at the end of the day we could, not
during the day. But at the end of the day we could – there’s curriculum time on a Thursday” (UoN, p.
2).
6.3.3.9

Ethical Concerns (of student data and confidentiality)

When asked about ethical aspects most responses indicated satisfaction. The main concern raised
was around confidentiality of student data. From their experience of the piloting sessions and seeing
the way data were captured to analyse state of affect they could envisage a situation where data
could be accidently captured from students who had not yet given ethical consent within the
classroom environment: “You know you said you were going to put them on all the computers in the
room, what about those students that don’t have permission forms for you to use their data? The
other day you were standing back from the ones that were using it because you said it’s quite
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powerful and it might pick up your faces. What happens if – you know you get a kid that just looks at
your screen, then it’s capturing their face, isn't that a problem as well that you could have?” (NTU, p.
17).
Interviewees had strong opinions on the future use of data generated by the project regarding
confidentiality: “The privacy protocol is quite clear. My main concern is about the possibility to show
some of the videos during the conferences, because sometimes these events are consider part of the
project. Obviously this must not happen anywhere. Moreover I would like to be re-ensured about the
video collected to train the system. Who can see them? Are they destroyed then?” (PE, p. 9). This
issue and comments will be fed back to the Ethical Advisory Board of the MaTHiSiS project.
The final issue concerns situations where the learner might be using the system and home and
whether parents and caregivers could view the profile set up by the teacher. Disagreement with
teacher ratings may cause difficulties in the teacher-parent relationship: “In terms of like if you’re
saying using the programme at home, how much access would parents have to their profiles? So
would they be able to see, if you sent it home to (student name removed), would they be able to see
how (teacher name removed) marked (student name removed) levels and things like that?” (UoN, p.
24). “You know like his profile, when we profiled (student name removed], it was me doing that,
going, she’s 1 there, 1 there, 1 there, if her parents saw that would they be like, what?” (UoN, p. 25)
6.3.3.10 Acceptability and usability: Ease of use and learnability of the system, and the
appropriateness of the learning materials created for the Assisted Pilots
Two sub themes were identified:
Teacher usability issues
“There is no consistency, sometimes, you have to click, other times use right click, there is no one
standard way of adding properties or creating new actions. It’s really confusing as it requires different
programmes to run in a specific order” (UEL, p. 1).
“I don’t feel like it’s very straightforward at all. Every step needs to be written down. It’s not obvious
how to use the system. There is lots of different ways of accessing it. Like some of the forms you have
to right click, others have click boxes, some are adding, clicking icons on the screen, so there is no
one, kind of consistent format.” (UEL, p. 1). Other teachers accord: “the platform, as it is not intuitive,
it seems that you have to keep searching continuously where you want to put something, where you
want to take something, where… yes, with the table, I don’t know if I’m explaining myself well…”,
(JCYL, p. 6)
Teachers also raised concerns over the environment of use of the system: “the difficulty of using
MaTHiSiS in a noisy environment” (FMD, p. 4) which may impede real-world use.
Learner usability and accessibility issues
A range of issues for learners were identified:
“Unfortunately, we were unable to use the system with learners. But from the experience of seeing
the system and practice with it, there are a lot of features that are inaccessible to our learners.
Interface - not engaging, poor images collection, dissatisfying sounds, - other words, interface,
screen, and feedback were all simplistic but not easy and exciting” (UEL, p. 4). Issues with audio were
picked up by other interviewees: “And the music in the applications, it’s not, no, it’s not motivating”,
(JCYL, p. 9).
This sub-theme can also be split up into two further themes: accessibility and appropriateness of
learning materials:
a) Accessibility
Teachers highlighted a range of potential accessibility issues: “I think no because as I have previously
said, the issue with reading… there are children that can’t read, children with motor issues that can’t
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handle the tablet well, children with visual issues, and the drawings on the tablet are very small”,
(JCYL, p. 8). These issues may also apply to the use of the robot as a PA: “they wouldn’t be able to
communicate with the robot because they don’t have mobility to bring anything to it, or have
enough vocabulary to answer, it’s very complicated” (JCYL, p. 9).
Physical accessibility of the platform agents is a concern in PMLD and ASC use cases where some
learners have severe motor impairments: “Low functioning autistic students cannot use the system
independently”; “In some severe cases, we need to help [the student] hold the device” (FMD, p. 6).
Even where motor function is relatively intact, cognitive impairment can be an obstacle and teachers
“need to guide the student to understand some prompts, especially if they can’t read” (FMD, p. 6).
“[T]he system should “talk” to the student that can’t read or can only read ‘globally’” [i.e. iconically
rather than phonetically] (FMD, p. 6), and “differentiate the learning materials based on age and
cognitive level” (FMD, p. 6). Moreover, the existing learning activities fail to accommodate students
whose cognitive abilities are (largely) intact but whose cognitive evaluation and/or motor preparation
and response is slowed: “the time threshold too short for some special needs students. . . they need
more time to answer” (FMD, p. 6). These issues of motor and cognitive accessibility can be
addressed by appropriate selection of platform agents (but see ‘ECONOMY’, above) and most
crucially by appropriate design of the learning materials that are to be delivered via the MaTHiSiS
system.
Accessibility (both across learners and across usage environments), interoperability and learning
material suitability were also raised as issues by interviewees when asked what improvements could
be made to the system: “It needs to be accessible, it needs to be able to incorporate multi-software,
like different types of software really, and different activities” (NTU, p. 20).
b) Appropriateness of learning materials
The issue of cognitive accessibility of the learning materials was further picked up on: “Like at the
moment they’re reading the questions, maybe quite a few of them struggle with that much reading”
(NTU, p. 19). This point was reiterated: “Yes, having that option, that’s it, having the option to change
if you want to. If a child knows how to read and can do it then… perfect, or having bigger images,
because there are children that don’t…” (JCYL, p.2). This mismatch between learners’ actual abilities
and MaTHiSiS’s assumptions must be considered when the learning materials are being created for
the Real Life Pilots; well established guidelines can be used to generate accessible learning materials
for students with a range of cognitive, physical and sensory impairments.
Designers have not in general spent enough time familiarising themselves with these impaired users.
Ideally, new learning materials would be designed in a user-centred paradigm with input from
teachers and students of these use cases.
Practical suggestions
Interviewees also made a range of practical suggestions regarding the improvement of the usability of
the current system:
To increase the range of settings under teacher control: “There must be more settings within the
application, eh? The design of the application. The size of the letters, the font face, linked letters and
upper case” (JCYL, p. 10).
Streamlining the creation of use profiles and learner materials “And maybe design two interfaces, one
to user level, with not many settings, with just a few instructions, and another one to a level to design
activities and LGs” (JCYL, p. 10)
Simplification of setting up the user profile: “Say if you ticked – they have a low in verbal
communication, that would take out certain questions underneath maybe, if that makes sense” (UoN,
p. 3)
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6.3.4 Conclusions
Given that most of the interviews took place in mixed use case settings the analysis and conclusions
from the semi-structured interviews were generally applicable to the three use cases in the
education pilots. Few points seemed to indicate that there were conclusions that pertained to one
sole use case, and where conclusions did arise from an interview that involved teachers representing
a single use case these often accorded with points raised in mixed use case interview settings. Those
pertaining to a single use case are listed at the end of this conclusion.
6.3.4.1

General conclusions

Additionally, and in spite of expressed reservations, teachers and associated staff seemed to accept
that this was a prototype system at an evaluation stage. This is an important caveat and there was a
general optimism about the system to be tested in the Real Life Piloting stage, especially if system
matures into the high level of technological readiness as envisaged in the original application.
Interviewees identified several positive aspects about MaTHiSiS that they felt would support their
efforts to assist their learners. First – nearly everyone thought it would be motivating and engaging, a
quality which will promote persistence which is seen as being important by teachers. A priority will be
to investigate in the Real Life Pilots whether the high levels of engagement observed in the Assisted
Pilots are maintained over repeated sessions. Some teachers did caution that solely concentrating on
subjects that students found engaging could disincentivise them from tackling difficult subjects. The
concept of SLAs chimed with the way they saw their teaching, and this would help them structure
new learning material. They felt that the information produced for teachers (e.g., graphs) would help
them monitor students’ progress.
Teachers of PMLD and ASC students varied considerably in abilities, and several taught these students
within a mainstream class. However all teachers appreciated attempts to personalise the learning
materials and wanted the system to support further opportunities to do this.
On whole schools were keen to embrace new technology and innovative ways of teaching, but felt
limited by resources. The move by system developers to make the system executable on older and
more prevalent Windows 7 machines is a step in the right direction.
Adoption of MaTHiSiS would require a consideration of its fit with existing tools and practices and
streamlining to reduce the demands on teachers. Teachers also need time to consider its impact on
their future role as a teacher.
On the whole interviewees felt the system supported the relationship between the system and the
learner and wanted a tool that could enhance peer collaboration. The expressed unease about the
system’s potential to be misconstrued as a replacement for teachers.
Teachers highlighted the complexity of MaTHiSiS, both in terms of the number of hardware devices
and the number of software applications, as a significant barrier to usability.
The need for training was voiced by many, and top-ups and initial training would be needed. To
supplement formal training, teachers need time to assimilate the training received and having a
colleague to confer with was seen as important.
Few ethical concerns were raised, the main one was around confidentiality of student data,
particularly the capture of visual information. Additionally there were concerns around the security
of information in the students’ profile.
Usability issues were identified in relation to teachers’ use of the system, learners’ use of the system
and appropriateness of learning materials. Interviewees also made a range of practical suggestions
regarding the improvement of the usability of the current system including increasing the range of
settings under teacher control, streamlining the creation of user profiles and learner materials, and
simplification of setting up the user profile.

Contract No.: 687772

Page 77 of 82

D8.8 - Report on Mainstream education case pilots

6.3.4.2

Mainstream Education Case conclusions

The issues pertaining to the Mainstream Education Case are the following:
•
•
•
•

•

There was a concern from teachers that students in this use case could solely focus on
subjects and learning materials that they were interested in, and engaged by.
The organisation of learning content was appreciated by teachers in this use case (e.g., SLAs
as pre-requisites for others, or to promote persistence).
Teachers thought that there was a potential for students to ‘dupe’ the system within this use
case, or become demotivated by fluctuations in state of affect.
There is a need to address the issue of tracking user interaction within popular document
files using the xAPI standard. This will allow for the creation of learning materials for the MEC
in the Real Life Pilots that will be more representative of the complexity of those used in
mainstream settings.
Mainstream teachers were cautious as to whether the system would enhance peer
collaboration.
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7 Conclusions
This document describes the stages of implementation of the assisted pilots in the Mainstream
Education Case: the involvement of the stakeholders, the development of the Learning goals by the
pedagogical partners jointly with the school teachers and their transfer into Learning graphs in
cooperation with the technical partners, the Data Acquisition phase – the effective pilots held at the
different schools – anticipated by a phase of training of the teachers and of technical testing of the
equipment and the platform and the outcomes deriving from the practical implementation of the
driver pilots with MEC learners.
This assisted piloting phase was naturally based on the results of the previous driver Pilots
implementation so in this case both the most part of the teachers and the learners already were
aware of MaTHiSiS and of its learning model. Only a few of them were newly involved due to a
specific interest of some teachers and due to a change of school for some students.
It is important to underline again that the MEC students were mostly chosen among those with a
better approach with their less fortunate peers and it was considered particularly importanto to
make them to share the pilots with their classmates and, also in this respect, MaTHiSiS system can
help them to integrate and include children with difficulties in ordinary classes.
After the first testing of the platform with the technical difficulties of the driver pilots, the teachers
expectations were very high and they still were very responsive in reporting their difficulties
promptly to technicians and piloting partners’ tutors. During this second step the main critical points
seemed to be the difficulty of set up. In particular a presence of relevant technical staff seems to be
required - especially during the first set up of the ES Clients and the platform in the different
platform agents.
The teachers also needed support to use the Learning Content Editor (LCE) and to build their own
graphs on the platform themselves. Once the equipment and the software were installed, and once
the LGs were designed, then the situation seemed to be much easier for the teachers who, in the
majority, were able to use the system without specific problems.
About the students, it is important to underline the different impact of MaTHiSiS to the different
education cases. The Mainstream Education Case students were sometimes excited at the beginning
to use the different Platform agents and were mostly interested and engaged. What seems to be
clear is that the MEC students were used to such devices and games and they expect to have very
high performace in terms of speed and alternatives. These aspects are still somehow missing because
the games (LMs) are sometimes repetitive and with a scarce variety of options and this led to the
students getting bored after a few minutes. Also the speed in the level change or in the results
showing should be taken in account to make the students stay engaged longer.
It could be also useful to register how the different score or utilization of the PAs and LMs can be
different according the different personal situation of the MEC student involved and according to the
related LG. In this respect the technical and pedagogical partners will also have to work jointly in
order to improve the process of adaptation and personalization of the LMs which is strategical to
achieve better results. It is evident that a strong personalization needs a much wider level of inputs
and that these inputs must be given by the teachers themselves so the learning graphs design model
should be more user-friendly to enable them to work on it frequently in a condition of time shortage.
From a general perspective the interest of the teachers and other stakeholders is very high and the
students seem to appreciate this learning approach a lot, so this high level of expectation must be
matched with a good technical proposal for the next phase when the teachers and students should
be left alone to work on the platform and the process made as easy as possible.
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9 Annexes: Interview Protocol
Educational dimension
• To what extent could you use an SLA for more than one learning goal?
• How many SLAs could you reuse?
Prompts – refer back to your excel sheet.
• How easy was it to create easy, medium and hard levels for each for each SLA?
Some SLAs contribute to more than one learning goal. If you’ve already worked on that SLA
for one learning goal, we want to know whether that helped you and your student when
working on a second learning goal to which that SLA contributed?
• Did MaTHiSiS make the learning easier because an SLA was previously achieved?
• Some SLAs need to be achieved before other ones are possible. Does the system take into
account that an SLA has been achieved?
• Were students engaged when re-using SLAs?
Organizational dimension
•
•
•
•

•

Which are the organizational aspects that should be considered when adopting and using
MaTHiSiS (i.e availability of equipment, size of the class, sessions with students, time to
prepare classes )
Do you think that teachers would need technical skills for the use of MaTHiSiS?
Prompts: is the technology cost and learning curve a barrier to adopt the MaTHiSiS solution?
From your point of view which are the main barriers for the use of MaTHiSiS in your schools
Prompts lack of budget for education, lack of technical skills in teachers, difficulties in the
platform installation, difficulty in the platform use by teachers and learners, unavailability of
devices (robots, tablets)
Does your organization have a plan for the integration of technology in the classrooms?

Usability and accessibility dimension
•

•
•

•

•
•
•
•

•

What sort of problems did you have in using the system?
Prompts for different aspects of the system – switching it on, setting up the SLAs, level of
feedback from technical problems……..
How long did it take to get used to using the system?
What level of support did you need to use the system?
Prompt – did you need support with some aspects more than other? Could you use it on
your own? Did you ask for help? If so, how many times?
How easy was it for you to use the separate aspects?
Prompts – such as setting up the SLAs, creating learning graphs, launching the learning
experience engine,...
How easy was it for your students to use the system?
Did you achieve with them what you wanted to?
What were the best and worst aspects of the system?
Could it be used by any of your users with physical, sensory and cognitive impairments?
Prompts – which elements weren’t accessible to the learner: interface, screen, feedback?
how could they be improved?
How can MaTHiSiS be improved?

Social dimension
•

Do you think that MaTHiSiS improves social interaction between teacher and learners and
collaboration of students with others?

•

Did students enjoy using MaTHiSiS?

Ethical dimension
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•
•

Do you have any ethical concerns about the system? (i.e anonymity of students,…)
If any, how could these be resolved?

From your point of view, what are the benefits to students and educators of using MaTHiSiS in
learning and teaching, respectively?
Would you recommend it to your colleagues? If not, why not?
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