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EXECUTNERIJMMARY

This documat presents the INSENSION requirementst florm the base of the creation of thé\}
SENSION systetth startswith an introduction oni KS LINR2S00i Qa ARSI 27F |
the context of people with disabilitieand submits the pedagogical foundation for tivbole project
Therefore, the target groups introduced and associated with the use of Assistive Technolodp. Su
sequently, theapproach to assessing the nggmbolic behawur signals of thdest persors is ex-
plained which leads to the presentation of the created standard tbtireover, the selection of
scenarios for using the INSENSION systetine livesof people with profound and multiple learning
disabilitiesis evinced. Finally, application use cases were defined based on the information gathered
from three focus group workshops.
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1 INTRODUCTION

The goal of the INSENSION project is to design and develop an ICT platform that should be the user
interface for people with profoundntellectualand multiple disabilitiesRIMD also referred to as
PMLD¢ profound and multiplelearningdisabilitied to process the information collected from the

world around them and to communicate their needs to others with the use of advanced technologies
previously not available to themh& following technologies are planned for this purpose: gesture
recognition, facial expression recognition, vocalization recognition, unobtrusive physiologioal-para
eters monitoring, Internet of Things and behaviour pattern recognition.

However, theaim of improving the quality of their life, increasg their ability to selfdetermination

and enricting their life by enabling a kind of interactive environmenh@&new intention In fact, the

idea of the importance of eesponsive avironmentwasdescribedbefore without any technological
devices by War€l1996) This positive environment is characterized by three aspects, in which people
have the opportunity (1) to lead the interaction and (2) to give responses to activities of others but
also (3) to get rgmnses to their ow activities. This defines the responsivevegonment assome-

thing not very speciallo give an example for such an environment, the development of comazunic
tion skills is characterized by the fact that parents already consider the aabibtine children asi
tentional and behave accordinglglthough these actions are not performed intentionally .y&his
interaction is the base for the communicative, social and cognitive developuietite children
Nevertheless, this is often not thege in the context oPIMDbecause the behaviour signals of this
group are more idiosyncratic, less active and harder to read with the result of fewer responses of the
caregivers as well which hinder the furthdgvelopment.

The INSENSION project has itention to counteract this problem and texpand the idea of aer
sponsiveenvironment by using the mentioned technology. In the best case, this dffster oppor-
tunities for people withPIMD

Research that involves people requires pedagogical foundagttbe special conditions d?IMDpose

an additional challengerhese willbe discussednidetail in chaptertwo by the combination of a
attempt to definethe target group the general Human Needs, the Development of Communication
Skills and the use ofsaistive Technology in this field. In addition, chapteee covers the Assas
ment of Communication Skills and Inner States in People WMDand Subsequently, the areas of
application of the INSENSION system are explained in a closer look.

2 PEDAGOGICADUNDATION

The Idea of Man forms the foundation of all pedagogical acting, especidisn focusing people
with disabilities. The historical review shows a serious chang#itnde towardspeople with intd-
lectual disabilities, which included its darkest hourextinction, exclusion from relevant areas of life
and deprivation of educationalontent Nowadayspur societyis responsible foprovidingwith the
sameor rather adjustedpportunities and living conditionags people without disabilitie®uringthe
last decades, specific guiding principlé® the subsequemy listed examples of the United Nation
worked as an orientation in the changing procesdéisited Nations)

- 1SaLSO0G F2NI AYKSNBYG RAIyAGE&ET AYRAGARMZ £ | dzi2

choices, and idependence of persons
- non-discrimination
- full and effective participation and inclusion in society



www.insension.eu

m N N » Personalized intelligent platform enabling interaction with digital services to individuals with profound and multiple learning disabilities

Project coordinator: Poznan Supercomputing and Networking Center, ul. Jana Pawita Il 10, 61-139 Poznan, Poland, e mail: insension@insension.eu

- respect for difference and acceptance of persons with disabilities as part of human diversity
and humanity

- equality of opportunity

- accessibility

- equality between men and women

- respect for theevolving capacities of children with disabilities and respect for the right of
children with disabilities to preserve their identities

Trying to name the specific group of people that is considered in the INSENSION project provides a
consistent terminologyn the one hand but also suggests being confronted with a relativelyohom
geneous group on the other hand. Notwithstanding which term is used (people with profound and
multiple learning disability, people with extensive support needs, etc.) you need &awhee of the
enormous heterogeneity of this group of people.

The situation of people with disabibis concerning their communication with the environmeng-d
pends onvariousfactors like, for example, the severity of their disal@ht which comes alongith
the individual communication skills.

Fundamentallyfor pedagogical work in the context disability, there needs to be assumed thatso
people withPIMDare in fact able to communicate but in a very individual way. This high individuality
complicates finding a common way of understanding between people RiltkDand their envirm-
ment. Finding an effective and suitable solution for this problem must bedfrtbe main aims of
pedagogical effort§ CNJ Kf AOKSX HAamMno

2.1 INTERNATIONALASSIFICATIONI@RCTIONINEISABILITY ANHEALTHICF)

The International Classification of Functioning, Disability and HealthqI@®lisked by the World
Health Organization (WHQ@)offers a consistent and standardized terminology for describing the bio
psychesocial aspects of the consequences of illness. The model illustrates the-@ieoNi®ned
heterogeneity by considering contextual facs as well. The severity of the disability depends on the
specific activity whereby disability itself is also seen as a situational phenon{&ibdl German
Institute of Medical Documentation and Information, 2017; World Health Organization)2001

Health Condition
(disorder or disease)
Body Functions «—» Activity <«— > Participation
& Structure
A T

A 4 A 4
Environmental Personal
Factors Factors

Figurel: The Model of International Classification of Functioning, Disabilit
Health

To show the potential influence of the INSENSION system on the participation of a pers@hMith
the above presented model will be explained by means of an example.
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2.1.1 Health Condition

The fictitious example will deal with avoman with the diagnosis RetSyndrome.This syndrome
mostly affects females since in affected males the genetic mutation inynaayl cases leads to-i
trauterine death.

2.1.2 Activity

The ICF describésctivityasd 6 KS SESOdziAz2y 2F | ((Warfd HealtdlOigd G A 2y 0
ization, 2003)in this case communication with other persons in the environm€&hs allowstaking

a closer look ormow far the woman with Rett Syndrome is capable of participating in this chosen
activity. Hence, he subsequent explanatioref the other ICF areaare orientated towardscommu-

nication.

2.1.3 Body Functions and Body Structure

The Body Structure in Ré3yndrome shows a genetic brain disorder due to a genetic mutation of the

X chromosome. These structural conditions accompany specific Body Functions likesaioegoé

social, verbal and adaptive skills. In most cases, verbal language is completely missing. In addition,
the RettSyndromes often associated with profound intellectual disabibityd impaired motor skills.

As a result, unaided walking is not pdsjand, in many cases wheelchailis necessary. Moreover,

there are specific sensory disorders with a disturbed integration of sensorial stimuli. Motopstere
types like, for example, washing movements of hands, clapping or kneading are another aigracte

tic. In80%,an epilepsy accompanies the R8iindrome.

2.1.4 Personal Factors

The Personal Factolist those individuakkillsand attitudes that directly or indirectly influence the
participationof the woman inthe chosen activity. In our casihis could be factors like theeomarQ a
motivation and willingness to be heard and understood. Moreover, gathered experiences ircintera
tion situations could have an impaes well Of course, her communication skills, especially the
communication behaviar repertoire, play a significant role.

2.1.5 Environmental Factors

How far the woman with Rett Syndrome is able to participate in communication situationselso d

pends on several Environmental Facttivat work eitheras a facilitator or as a barrieFhese inkude
policies,social norns, attitudes and expectationgoncerning dealings witheople with disabilitiesin

addition, caregiversi.e.,family a professionalscan provide important encouragement comprising,

inter alia, secure relationships oracti®2 YYA G YSy i FT2NJ I yR aSyairildArodsS Kl y
Regional policy making and legislation influence crucial factors like financial support and material
resources. For examplédugmentative and Alternative Communication AssistiveTechnology like

the INSENSION systeaims to improve thevay of communication of the affected person.

2.1.6 Participation

Against the background of the given framewgitkis now possible to take a closer look bow the
woman is involved i specific life situation. Taking into account that the close caregivers probably
are able to correctly interpret her behavimal signals her participation in communication situations
with these interaction partners seems to be possible. Being confrontéd wviknown persons that

do not know how to interpret her behawm correctly could benuch more difficult and restrictive.
Especially in the latter case, the INSENSION system could work as a facilitator to improve the partic
pation of the woman in intera@ns, by recognizing and interpretinger individual communication
behaviairr and @mplemening her individual requirements
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2.2 HUMANNEEDS

Gl dzyly ySSRa IINB (KS ySPpS8Swal RF @2z RA ks, Fyd OK
2009, p.201) The manifestation of those needdfeirs fromindividualto individualand their satisfa-

tion depends on various personal end environmental factors. In the contdXi\MB satisfying these

needsis significantly impeded by the complications in their communication.

Maslow¢ as one of the rast important representatives of the humanistic psycholagyefined the
subsequently explained five different human needs and sortesint by means of their priorityHe
emphasizes that the physiological needs are the strongest ones and that commitiesglf to the
further needs supposes the satisfaction of these physiological ins{iNesiow, 1981)

Selfactualization

Esteem or Emotional Needs
respect, appreceation

Social Needs
belonging, love, affection

Safety Needs
structure, security, shelter

Physiological Needs
sleep, hunger, thirst, sexuality

w»
(Vp))
¢
Q¢

Figure2Y al af 24Qa | ANJ NOKe& 27F b

2.3 DEVELOPMENT GBMMUNICATIOSKILLS

Many people with disabilities are restricted in their communication opportunities due to the fact that
they do notmasterverbalskills. However, the satisfaction of their neegland along with that also
their personal wetbeingg can only be achieved by communicating them &ethg understood ce
rectly. Todescribe thecommunication skills of people with disabilities Kaared Roviand recam-
mend takng a close look at thearlydevelopment ofcommunication within children without disdbi

ity. These early communication skills can be classified into seven Igee, 1992; C. Rowland,
2013)

10
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Tablel: Development of Communication Skills

PARTICULARITIESHE CONTEXT O

LEVEL DESCRIPTION DISABILITIES
- behaviour shows the general state - less opportunities foparents to n-
the person but is not used conscit GSNILINBG YR NBI
ly due to long stays at hospital
- important signals: body movement - different and incomprehensible i
facial expressions, vocalizations nals (e.g., no eyeontact in blind
- age: 03 months of age children)

- slower learning processes

- behaviour is under controlof the show less interest, are more passiv
personbut not usedto communicate show less signals and reactions
intentionally interaction offers; as a resulparents

- important signals: body movement overstimulate or offer too little
facial expressions, vocalizations, € challenging behaviour as an attem
gaze to communicate can burden the el

- age: 38 months of age tionship

INTENTIONAL COMMUNITON

have difficulties to understand the

- pre-symbolic(no symbols are used)

- intentional u of behaviarrs they can reach their goals with th
- behavioursare not socially accept help of others
ble for olderpersons - have difficulties to understand th
- important signals: body movement connection between their signals ar
vocalizations, facial expressionansi the reaction of the environment

ple gestures (e.gtugging on othes) have less joy in imitation and obser
- age: 612 months of age ing others; impeded trasition to
conventional communication
- impeded intuitive acting of parent
due to atypical behaviour of thei
child
- many people withPIMDstay at this
level (for the INSENSION target grc
it is characteristic not to pass on !
the next level)

some childrenwith milder disability

- pre-symbolic(no symbols are used)

- intentional use obehaviours stay at this level for a very long tirr
- socially acceptable behaviours ( or forever
part culture-specific) - experience of failure despite of ep

- important signals: pointing, noddin cific exercise
or headshaking, waving, lookin risk of obsessivéostering by parents
from a person to the desired object

- age: 1218 months of age

11
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SYMBOLICOMMUNICATION

- these symbols physically resemt - impeded transition to use of words
what they represent - better prospects in gestural camu-
- important signals: sounds, object nication
pictures, iconic gestures
- no separate stage bhusignals are
used together with gestures an
words
- stage is often skipped by individuals
- age: 1224 months of age
- important signals: speeclurailled or
printed words, manual signs
- no physical similarity between th
symbols and what they represent
- these symbols are used one at a tin
- age: 1224 months of age
- two- or three-symbol combinations
6SPIADPET Gl yld YAf
- consideration of grammatical rules
- age: from 24 months of age

2.4 ASSISTIVEECHNOLOGY WITHREDPLE WITPROFOUND ANAULTIPLEEARNIN®ISARI-

ITIES
AssistiveTechnology (ATgovers a wide range of devices and their applications to help people with
disabilities and special needs. By supporting their daily tasks, the main goals of AT are on the one
hand the promoting of selfletermination and on the other a better quality dfeli Only the combia-
tion of the rapid development of technical possibilities and, simultaneously, suitable pedagogical
interventions can result in the highest possible outcome for people with disabilities. This research
interest can be explained by the meaised attention to the rights of this group of people (e.g. thi@a
Convention on the Rights of Persons with Disabiliieswell as the improved possibility to reach an
inclusive society. The necessary interaction with the social environment needs émhanced by
different tools of AT to reduce personal isolation, passivity and social withdrgwsationi, 2013,
Stasolla, Perilli, & Boccasini, 2016)

Two braad categories of users who have gained benefit from such technology are defined: (1) people
with extensive motor impairment but no intellectual disabilities and (2) users RI¥YID which
means a combination of intellectual, motor and sensorial disalslitiéore precisely, the first type of

user utilizes AT in school, medical or home settings for educational or rehabilitative purposes to
promote literacy(Stasolla et al., 2016)Jsers of the second category, which is the focus of ihe |
SENSION project, are supported by the following AT deflie@sioni, 2013; Stasolla et al., 2016)

- microswitchesallowing the user to get access to a preferred stimulation or to fosteremov
ment fluency

- combination of two microswitchegnabling a choice between to stimulations

- speechgenerating devicessombining a microswitch and a voice output

- spatil orientation systemssupporting the user by auditory or visual direction indications or
by corrective feedback
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- computeraided instruction systemgroviding a verbal or pictorial presentation of personal
needs (i.e., leisure, communication, video, mesgi)

- microswitch clustersaiming to strengthen adaptive response and reducing challenging b
haviour

These electronic tools offer the ability to control the environment instead of relying on parents or
caregivers to influence the surrounding area or tet preferred stimulation. However, beforent
plementing such programs Stasolla suggests taking into account the targeted behaviours, tasks and
environments because beneficial effects for these people will only be achievable if a rigorously ind
vidualized ad strictly suitable solution is realiz€dancioni, 2013; Stasolla et al., 2016he INSE-

SION project considers these aspects by aiming to create a personal responsive environment with
technical supprt.

2.5 GONCLUSION

One main objective of the INSENSION system is a better understanding and satisfaction of the needs
ofaperson witPIMDG K+ G A& Ay GKS f AY SHefaBHy ofNeejsyicgisubeNBE R 0 &
quent model illustrates in the green areas the different needs of an individual. There is no hierarchy
aK2gy Ay GKS Y2RSt 0S80l dzaS al af 2 sdptaalizafdiseas G AT I (.
to be a nearly unattainable goal in the context ofatigities ¢ especially when it comes to people

with PIMD

The specific manifestation of these human needs differs from person to person and depends-on env
ronmental and personal factors. These factors that are also part oalleeementioned|CF model
can involveboth possibilities and limits.

13
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Figure3: Pedagogical Foundation within the INSENSION project

The set of capabilities that arises out of the environmental and personal factors is aimed e be e
tended by the INSENSION system as it is illustrated in the concept of the INSENSION platform (blue
circle;PSNC, 2017, fl).

However, theredk NE aS@SNIf LISRFI2IAAO0FE YR SGKAOFT NRA&] 2
Therefore, some of those aspects that need to be considered are listed below:

- awareness of the wide heterogeneity and individuality of the target group
- maintenance of priacy and social retreat instead of permanent surveillance
- guaranteeing data protection
- no overinterpreting of the behaviar (not every behavior is meant to be communication)
- NBaLSOUAYy3d GKS LISNE2YyQa OK2AO0S 2F ¢gK2 aKIff
- NBaLISOUAYy3T GKS LISNE2YyQa OK2A0S 2F gKAOK O2yi
- maintenance of social interaction (supporting the caregivers instead of replacing them by
the system)

3 ASSESSMENT GBPMMUNICATIOSKILLRNDINNERSTATES

3.1 DESCRIPTION OFEASSESSMENODEL

The standard tool of the assessment will be created to gather thesyarbolic behavior signals of
each individual witlPIMD The subsequent model illustrates the structurdhs assessment.

14
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The inner circle shows the eight determined assessment areas that can be divided @Geirdcal
Data (grey segments) on the person atdormation on Communication and Inner Stafblsie sey-
ments)as illustrated in the second circle.

By whom the specific data will be raised is shown in the green areas. The standard tool will collect
data based on the expertise of the parents and professional caregivers by video recording demmun
cation scenarios in the three premises of Na Tak and atcthosentest perso2 grivate home. A
paperbased assessment (questionnaire) for the parents and professional caregivers will bei-an add
tional data source. The data captured from parents and professional caregivers includes all of the
eight assessment aas (GeneralData as well adnformation on Communication and Inner States

The questionnairésfilled in by at least one family member and at least one professional caregiver of
the chosentest personat the beginning of the assessment period. Possibly, there will be another
period of elicitation with the questionnaire in case of its revision.

In addition, the assessmelis complemented by the technological devices that will gathior-
mation on Commuication and Inner State§ he outer semicircle lists the technological partners and
shows the exact responsibilities in this part of the assessment.

The five subareas shown in the left part of Figure 5 can be interpreted aswoication behaviour
relating to inner statesChallenging Behaviowonstitutesa very specific field within people with
disabilities, especially, regarding manifestations that are typical for specific genetic syndromes.
Moreover, this subarea can hardly be raised technologicadlyttfese reasons, this field is supposed

to serve as a separate subarea in addition to the four technologically collectable data sectors and
forms a separate part in thguestionnaire Thebehavioursignas belonging to the other four subar

as are not veryneaningful in their own right but need to be put in a context or rather be interpreted
against the background of specific inner states. Therefore, these assessentiohsgot translated

into the inner statesMood, Pain Pleasureand Displeasure or Disssthat supplement the level of
Preverbal Communicaticaand the aforementioned field d€hallenging Behaviour

The level of preverbal communication provides information o8 th LISNE 2y Qa O2YYdzy A Ot
focusing on their use of various behaviaignals. This knowledge enablstabilizing already existing

skills as well as initiating the next level of communicatithe field of inner states splits up into

mood, pain, pleasure and displeasure. To be able to improveytiadity of life, it is impdiant to

know what kind of behaviours a specific individual with PIMD shewgs, in a situation of pain or to

express pleasure.
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Figureb: Transformation of the Assessment Model to the Pdgased Assessment

These new formededions will be analysedby means of the INSENSION standard tomlcombira-
tion of several diagnostic test methods. Which existing diagnostic tests were taken into account or
served as an orientation is explained in the chapter below.

3.2 OVERVIEW GASSESSMENDOLS

For the creation of the INSENSION standard aogiteat range ofliagnostic testand checklistsvas

reviewed and validated against the backgrowfdhe INSENSION requirememgpendix7.1lists all

reviewed tests and their validatiao justify why they have been selected or reject&libsequently,
those diagnostic methods that are graded relevant and suitable are presensedied according to
the different assessmengections

Table2: Overview of the Chosen Diagnostic Tests and Sdorcihe PapeBased Assessment

ASSESSMENT ARBAID SECTIO CHOSEN DIAGNOSTIETIBR SOURCE

Personal data Oriented tavards

Gen.e.ral competent_nes - Hall, Arron, Sloneem, and Oli@008)
Additional Information

- Vos et al(2012)
Sreveral - Preyerbal CommunicatioBichedule (PVEBy Kiernan anc
C icai Reid (1987)
ommunication . Ww2ddSNE YI9e8Z FyR DHEtS

Challenging Behaviour ~ Aberrant Behavior Checklist (ABB) Aman and Singl

(1986)

- Mood and Anxiety{ S Y A m & (i NHzO (i dzNB Rby

sl Charlot et al(2007)
, - Noncommunicating Adult Pain Scale (NCAB®B) otan,

Pain Moe-Nilssen, Ljunggren, and Stra(D09)
Pleasure Oriented towards

- Disability Distress Assessment Tool (DisbaiRegnard et
Displeasure or Distres: al. (2007)

- Roemer, Verhelyand Velthaus2017)
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Prospectivelynot all of thechosen testwill be taken one to one but modified according to tid- |
SENSION requirements in some cagasncerning thesections Challenging Behaviour Preverbal

Gommunication Mood and Pain, the items were taken one to onexcept for the NCAPS that rather
serves as an orientation due to some important indications within the context of adulthood.

The listed textserve as an additionguidelinewhen no suitable diagnostic test was fourkéhr the
paperbased asessmentrelevant andappropriate segments are selected in order to complement
each other in a reasonable waBesidesthe complete papeibased assessmentill be translated
into Polish ands listed in Appendix 2.

4 SCENARIOS

This chapter aims to classify the variety of liteaions of people witiPIMDin order to identify the
areas of application of the INSENSION sysfem. possible scenarios can be classified according to
the life stagesand theareas of life which is illustrated in the table above. Thie Sagesare divided

into Preschooland School Adulthood and Seniority, whereas theAreas ofLife consist ofWork and
Living, which splits up itdousingand Leisure

Table3: Overview of the (@sen) Scenarios

AREAS OF LIFE

WORK LIVING |

Kindergarten
Pre-School
Ealy-Intervention Living Together with Parents
. Inclusive
Secialschool Shool D,;f?rem
isure
ATEIENT - Activities
Work- Open - Assisted Living i
. Sheltered . hp : Depending
Oriented Worksho Labour Residence Living Together with q
Program P Market - Inclusive Parents BT E
Living Interest

LargeScalelnstitution

Day-Sructure & Housing

All of these listed possible scenarios aslained in detail and provédl with an example in Appe
dix 3 The INSENSION system should be implemented ialitbeemarkedfour scenarios, because of
several reasons:

(1) Basically, all people with PLMD should benefit from the completed INSENSION sgstem r
gardless of age or life situation. Therefore, it should be tested in the first three life stages
during the project (early childhood, school age, adulthood).

(2) The stadium of seniority can be neglected at the moment because the characteristics do not
differ significantly from those of adulthood.

(3) Each of the three life stages has specific requirements, tasks and objectives:

a. Early Childhoodg Early Intervention:
In this life stage, especially people wiHMD need support as early as possible,
which is usually implemented imdividual settingsof earlyintervention and -
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cludes the following areas: sensory learning, motor skills, social and emotienal d
velopment or communication and speaking.

Early Childhood Life at Home with Parents:

This scenario offers impressions of another specific surroundigprivate home
with the parents as caregiversThe parents as those persons who are probablg-clo
est to ourtest persors since their birth enrich the systemy kproviding their
knowledge and showing their way of interaction.

In addition, the INSENSION system aims to be installed at home ag khezkfore
this scenario offers the opportunity to test the use of the system in a private su
rounding.

ShoolAge ¢ Shool:

A typical situation in this age takes place in lessons at school. These are gisugily
situations, in which students withPIMD interact with teachersor other students
with or without disabilities and the teacher.
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d. Adulthood¢ Work-OrientedProgram
This scenario involves situations in individual settings as well as group selbtiigs
first and foremostjt offers impressions of thevidest age sparalong the life stages.
Until this point in time anybody developed individuaghaviours someeven got
gridlockedin their way of behaving.

Thislist shows the unique selling points of the different areas so that the choice of the scenarios gets
justified. On the one hand, using the marked scenarios guarantees gathering as many different i
pressims during the assessment as possible. On the other hand, this choice of scenarios enables the
INSENSION system to be in tune with the requirements of various situations under different cond
tions.

5 APPLICATIOMSECASES

To complement the knowledge of req@iments of honsymbolic interaction gathered by means of
the INSENSION questionnaire, three focus group workshops took place in order to define thwse situ
tions, which are the most challenging in the life of people with PIMD for themselves and the&ir env
ronment. These application use casagppored identifying ideas on which digital applications and
services would be of greatest interest the target group including any that is related to enable
communication with other people and facilitate interactiarith these services using the INSENSION
platform. Hereafter, the procedure of the focusmgp workshops will be explaindzkfore presenting

the particular results of each single workshop.

5.1 FOCUSROURNORKSHOPS

In order to define application use cassihin the context of people with PIMD and think of pos§

ble solutionswhich provide remedy for these challenging scenaréomultiperspective approach is
necessary. Hence, the participants represented a number of groups with different perspectives on
and connections to the topic. Relatives of persons with Pdvell agprofessional caregivensro-

vided their expertise and experience with the target group itself whesgaialists innformation

and CommunicationsTechnology(ICT and representative®f the area of provision of aiddPOA)
focused on options of technological suppofrhe subsequent table shows an overview of thenau

ber of each participating grouper workshop.

Table4: List of focus group workshops

Workshop Relatives DSPs ICT & POA Sum
e | R
Il Elf.JTZ.);E??)nd 4 3 > 12
. éi\fé'z_ggfgnd 5 4 2 11

total: 32

The workshops wereriented towards particular methods of the Design Thinkapgroach like the
creation of personas to exemplify the target grof{ipark Horse Innovation, 2016)\dditionally, they
were moderatedaccording to he WaltDisneyMethod by (Dilts, Epstein, & Dilts, 199thich splits
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the conversation in three parts:rédamer, realist, criticThe whole procedure of each focus group
workshop is visualized below.

+ Creating the most
PrObIem fantastic and absurd
* Who are we ideas as possible. No ( (
* What could be
e e . Wt-lat are thg areas filter. Just wonderful, - How can we apply wrong with the
* How old are they? i T raw ideas. this idea in reality? idea?
g /batidalth ey * Whatare the * This stage is about ,why + What is the action * What is missing?
like? e et el hotl plan? + Why cannot we
« How they spend challen.ges? * What do we want? « What is the apply it?
their days? * What kind of + What is the solution? timeline? > W eftena (e
* What are their problems do our * How do we imagine the = How to evaluate weaknesses in the
interests? users face on daily solution? the idea? plan?
§ | sk * What are the benefits of B .
Persona applying this solution?
~” Dreamer
N J

P

5.1.1 Workshop: Transitions

The first workshop took placen 30.11.2018n Heidelberg Germany.To not only focus on national
perspectives this workshop was conducted in addition to the two Polish workshops, which were
envisaged from the beginning of the proje€te composition of the participating group is illustrated
below.

Table5: Workshop t Participants

Area Relatives Professional Caregive Sum
Early Childhood 1 1 2
SchoolAge 0 1 1
Adulthood 2 2 4
ICT \ 2 2
total: 9

Based on the presented personas and the creation of their fictitious daily routimesparticipants
defined transitions within the life of people with PIMD as the challenging situation they wanted to
focus on. Hence, they collected the following ideas thinking of the perfect solution for the mentioned
scenarioif there were no limitations:
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Figure6: Workshop + Dreams

Concerning the concrete realization @&ating an applicationwhich provides useful information for

new DSPs or other unknown people, the participants saw the base in regulations and participation of
politics, health insurancaufhds, authorities and payers. Thientified the need of having one pe

son who is primarily responsible for organization and coordinatioresskurthermore, thewgreed

about the necessary participation of relativgspfessional caregiverslirect envionment and advo-

cacy groupgo define aims and provide experiences, data as well as creating the setting. Teeeompl
ment this information, the expertise of medical doctors and therapistseeded. Additionally, the
participation of experts in ICT (espebjidbr software programming) and engineers for the constru

tion and realization of the technological solution was stated. Regular meetings of all thesé- partic
pants need to be envisaged to guarantee individualized planning for each person with PIMD.

Keepig in mind the risks these ideas may imply, the participants of the workshop focusest on r
specting the privacy of the individual with PIMD as well as maintaining the pesstaredness and

not treating the particular family as a research project. Dueht high number of participants nde

ed to realize their idea, they also discussed the risk of a lack of cooperation, having different interests
and aganizational problemsavhich may occur. From technological point of view, there is always the
risk of notcollectingenough data to realizéhe planned idea.

5.1.2 Workshop tINights
The second workshop took plaoca 11.12.2018nt 2 | yPol&d The composition of the participa
ing group is illustrated below.

Area Relatives Professional Caregive) Sum
EarlyChildhood 2 1 3
SchoolAge 1 1 2
Adulthood 1 1 2
ICT& POA \ 5 5

total: 12
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Based on the presented personas and the creation of their fictitious daily routimegarticipants
definednightsas the challenging situation they wanted to focus on. Hence, they collected the/{follo
ing ideas thinking of the perfect solution for the memted scenariofithere were no limitations:

(,,blacklighting”) signal power
generator
Temperature

Pre-seizure state
Calming clet.tlectlon
music (epilepsy)
Infection
symptoms
Blinking detection
light

Motionlessness
detection
(apnea)

Evaluation
Connection of sleep
with phone of quality
caregiver
i Pain
Autl;:rr;atlc i Muscle Implactson
e . sleep
adjustment (source of rension quality
pain) detection

Figure7. Workshop I Dreams

Concerninghe realization ofight monitoring the participants of the workshogiscussed features
like phone notifications and an optional blinking light for the caregivers in additi@nlitee camera
FSSR Ay (KS Sihds Wéathey ahis chalgdos @ffets mood and sleep, weather war
ings should be included. Early pain detection as well as an automatic detectlomméed for chag-

ing diaperdy a change of humidity were also discussed as helpful features to prevent sleep-distur
ances. Differenforms of music interventions in case of sleeplessness weeationed e.g. playing
calming music or soundsd suggesting new music

Keeping in mind the possible problems of night monitoritig participants discussed the case of
wrong interpretations and agesl upon the featuref an easy system resdn terms of usability, an
easy system operation is requested in order to be abladd functions step by step.

51.3 WorkshopllIL YLJ O 2F SEGSNYytrf FrOG2NER 2y I LISNE2YQ
The third workshop took place MNJ 1 5 ¢ ) ont12.021201R The composition of the partitipa
ing group is illustrated below.

Area Relatives Professional Caregive Sum
Early Childhood 1 2 3
SchoolAge 2 1 3
Adulthood 1 1 2
ICT \ 2 2
total: 10

Based on the presented personasd the creation of their fictitious daily routingthe participants

definedd KS AYLI OG 2F SEGSNYI s thelchallesgiNgsitudtin they iaSeds 2 y Q &
to focus on. Hence, they collected the following ideas thinking of the perfectigolidgr the men-

tioned scenariofithere were no limitations:
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/| 2y OSNYyAy3d GKS O2yONBGS NBFEATIFIGAZY 2F LINBRAOGA\
nal factors the participants of the workshop decided to include weather parametersairgpres-

sure, moon phases, storms, temperaturergioast, pollution. Additionally, the application should be
synchronized with a calendar to enable, for example, a division Etveehool days and free days.

In combination with personalized data like the normal temperature of a specific individual with
tLa5> GKS LW AOIGA2Yy akKz2dzZ R tAad Ittt FlFOG2NA
this information, a possibleaed for action should be recommended to the particular caregiver.

Figure8: Workshop Ilf Dreams

Keeping in mind all critical issues connected with this ,itlea participantsstated thehuge amount
of data which is needed for the realization in combination with the need for usablititgome cases,
it might be difficult to find a trustworthy source of data to rely on, e.g. weather information.

5.2 DEFINITION GWPLICATIONSECASES

Based on the findingand all ideas created within the focus group workshops, three application use
caseswvere defined:

1) Focus on communication
2) Use of multimedia player
3) Smart room/ smart home with robotic assistance device

Each application aims at providing remedy in the defined areas of intervemggosrénsitions, night,

impact of external factorson a pei 2 Yy Q&4 Y22 R0 0 &detaryiicabas bnd imgravingi KS & S
G0§KS |jdz- £ Ad@& 2Concériry theiSaiZat®ryoDthe ehvisag& dolutions, tickision of

secondary users (caregivers of persons with BIiBys an important roleespeciallyin terms of

usability These results are input to Work Package 4, which deals with designing and developing e
emplary digital services for the pilot trial.
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7 APPENDIXES

7.1 OVERVIEW GN.LASSESSMENDOLS

VALUATION
ASSESSMENT TOOL FURTHERIFORMATION
NEGATIVE POSITIVE

Level of Preverbal Communication

Nichtsprachliche Komm Content: - national; no Englist - lucid overview of pe-
LB a e SR S - three basiccontents of communication: protest, deman version verbalcommunication
ung comment - similar to the Commun
(Rotter et al., 1992) Method: cation Matrix (increaseg

- triggering communication behaviour by creating specific validity)

structured situations

Aim:

- identification of level of preverbal communication
Pre-Verbal Communication Content: - - conform target group
Schedule (PVCS) - target group: students with minimal verbal or signing skil - international
(Kiernan 1987) Method:

- checklist via externassessment

- detailed observations of what means the child or adel
cent uses to communicate, e.g., attention, needs, wisl
refusals

Aim:

- establishment of the use of speech or signs, symbol:
other form of norverbal communication

Content: - inaccuracy of items
- target group: adolescents and adults with severe disabili - items are poorly
- focusing on six levels of pistentional and intentional "translatable" into

29



Personalized intelligent platform enabling interaction with digital services to individuals with profound and multiple learning disabilities

Project coordinator: Poznan Supercomputing and Networking Center, ul. Jana Pawia Il 10, 61-139 Poznan, Poland, e mail: insension@insension.eu

communication the requirements
Method: of technical devices
- checklist on the base of observation in daily life filled in

family members and professional caregivers

Aim:

- assignment of six levels of preverbal communication

Content: - not suitable to all - &AYAf I NJ (R

- alternative forms (electronic devices, voiocatput systems, project purposes liche Kommunikation:
Braille, sign language;@mensional or picture symbols) Erfassung un€ | &R

- pre-symbolic communication (gestures, body movemel NHzy 3da 6 A YiON
sounds, eye gaze, facial expressions) ty)

- typical forms of communation (such as speech and twr - international
ing)

Method:

- checklist via external assessment
- triggering communication behaviour of four differentrec
tent in specifically structured situations

Aim:

assignment of seven levels of preverbal communication-(
intentional Belaviour, Intentional Behaviour, Unconventior
PreSymbolic Communication, Conventional Symnbolic
Communication, Concrete Symbols, Abstract Symbolg;

guage)

Content: - items are poorly

- observation areas: areas: social, speech, symbolic "translatable" into

- target group: 6 and 24 months anchildren up to 72 the requirements
months who exhibit atypical development of technical devices

Method: - limited target
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- checklist based on parent report or observation by a gt group

fied professional - focus on symbolic
Aim: communication
- identification of communication skills and oft@verlooked

indicators of symbolic development

Content: - the study proves - conform target group
- 11 levels of communication encompass the categorie! the difficulty in ds-
perlocutionary (preintentional), illocutionary (intentioal) tinction of the dif-
and beginning locutionary (symbolic) communicatioe- ferent levels
velopment
Method:
- criterion-referenced assessment for researchers andic
cians
- expressive communication summary score
Aim:

- description of communication levels that reflect increas
degrees otoordination between referent and commumic
tion partner, and increasingly sophisticated forms ofmec
munication
- identification of the most sophisticated communicatic
behaviors demonstrated by the individual
Content: - inaccuracy of items - userfriendly handling
- four basic reasons to communicate: to refuse things; - conform target group
obtain things; to engage in social interactions (pc
tive/negative); to provide or seek information

Method:
- checklist via external assessment
- structured diagnstic observation tool
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- mostly in combination with video recordings
Aim:
focus on likes/dislikes
General areas of development

(i.e., communication, gross motor skills, fine motor skills ski#s, orientation, etc.)

Content:

- nine observation areas: gross motor skills, fine motor s}
food intake, passive communication, active commani
tion, visual perception, auditory perception, cognitiom- ¢
cial behaviour

Method:

- checklist via external assessment

Aim:

- detailed assessment of individual competencies

- initial point for fostering

Content:

- areas of development that children without disabiliti
show in their first year of life

- observation areas: relationship between caregiver ¢
child, response to voice and language, verbal utteran
response to sensory offers, hand movements/garr
movements of the whole body, spatial experience, dri
and eat, interaction with caregivers

Method:

- checklist via external assessment

- systematic observation

Aim:

- assessment of competencies

Content:

too extensive

items are not rel&

ed to specific sita-

tion

items are poorly
"translatable” into
the requirements
of technical devices

no English version
items are too acg-
rate

classification in
different develp-
mental ages noi
necessary

items are poorly
"translatable” into
the requirements
of technical devices

no English version

conform target group
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- target group: children of the age of one month to thr -
years -

- observation areas: physical development, seeing andpgr
ing, hearig and speaking, independence, feelings :
community ability

Method:

- checklist via external assessment

- must partly be carried out in the natural environment

Aim:

- creation of a development profile with sectgpecific @-
velopmental ages and identificatiarf a risk area

Content: -

- oObservation areas: selfelp (eating, mobility, tb -
let/washing, dressing), comprehensibility, social atijt
ment, employment (fine/gross motor skills)

- focus: smalkcale development of life skills for the group -
people with severe intellectual disabilities

Method:

- checklist via external assessment

- systematic observation and reporting on the social bef
iour of children and adults with intellectual disabilities

Aim:

- assessment of life skills and adaptive behaviour

- development of basic living skills

Content: -

- assessment of communidaé and communicatiomelevant
competences of children, adolescents and adults

- observation areas: situatiespecific communication, bas
communication skills, perception, orientation, motor skill:

too accurate items
items are poorly
"translatable” into
the requirements
of technical devices

too extensive - additional focus on
items are not rel& people withPIMD

ed to specific sita-

tion

items are poorly
"translatable" into
the requirements
of technical devices

openended qus- - focus on specific siat
tions tions
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Method:

- checklist via external assessment

- multi perspectie

- structured diagnostic observation tools

Aim:

- presenting the similarities and differences in the asst
ment of each individual caregiver as a basis for pos:
support

Content: too extensive - multi-perspective  a-

- assessmenfireas: communication, community use, fur sessment
tional academics, home living, health and safety, leis
self-care, seldirection, social, work

- target group: people with learning difficulties, ADD/AD}
motor disorders, speech and language disorders, hez
disorders, neuropsychological disorders

- age: birthg 89 years

Method:

- checklist via external assessment (professional caregr
parents,teachers, etc.)

Aim:

assessment of adaptive skills functioning

evaluation of areas of functioning

determination of strengths and weaknesses

specification of training goals

Content: - no focus on people - English and Germa
- 38litems with PIMD version
- observation areas: communication, daily living skills, $0 content of items
ization, motor skills (fine/gross), maladaptive behaviour increases quidy
- target group: birth to 89 years - inaccuracy of items
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Method:

- checklist vieexternal assessment

- behaviour rating scale typically completed by parentee:
giver, and/or teacher; selfating option for adults

Aim:

- complete assessment of adaptive skills across the life sy
Wessex Scales Content: - inaccuracy of rating
Clene s sle o ce - incontinence mobility, speech, selfielp, literacy, sensory
1973) Method:

- checklist via external assessment
- brief disability rating scale: Not able, Partly able, Able
Aim:
- measurement of relevant behaviour characteristics obp
ple with intellectual disabilities in largeae surveys
Other unused and wanalysed
assessments:
- Kommunikationsprofil
(Kristen 2004)
Beobachtungsinventar
(Hedderich 2006)
Elterninterview zu pralt
schen und sozialen Korep
tenzen (EPS) (Sarim&ki07)

Mood
Mood and Anxiety Semisted Content: - focus is more on - focus on people with
(L RIEREN AR 2SR - symptoms of mood disorders adulthood PIMD
rElEetElEsEE VA GYESEI . - target group: adults with severe to profound intellectt

(Charlot, Deutsch, Hunt, Flétc disabilities
er, & McLlvane 2007) Method:
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- checklist via externassessment

- assessed by mental health professional

- answered by informants

Aim:

- identification of symptoms of mood disorders (includi
anxiety, worry, depressed mood, anhedonia)

Content: -

- informantbased measure of two aspects of affect forope
ple with severe and profounistellectual disabilities

- 25-items: Mood subscale (12 items); Interest and Pleas
subscale (13 items)

Method:

- checklist via external assessment

- AYTF2NXIYG&a NXrGS awsoida
are correlated with affect on fivpoint Likert scads

Aim:

measuring the level of mood, interest and pleasure

Content: -

- affective flattening, alogia, avolitieapathy, anhedonia
asociality and attention

Method:

- rating scale

Aim:

- assessment of negative symptoms in schizophrenia

Content: -

- hallucinationsdelusions, bizarre behaviour, positive forr
thought disorder

Method:

not suitable to all - conform target group
project purposes  conform extent

no focus on people
with PIMD

no focus on people
with PIMD
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- rating scale

Aim:

- assessment of positive symptoms in schizophrenia

Pain Scales and distress Scales

Content:

- 30 observations to be assessed

- target group: children and adolescents (3 to 18 years) \
intellectual disabilities who are not able to communics
their pain with facial expression, gestures or verbally

Method:

- checklist via external assessment

- scale from 0 (=not at all) to 3 (=veoiten)

- each item is rated retroactively for a behaviour obsen
over two hours

Aim:

- detection of pain

English and Germa
version

items are "translatable’
into the requirements of
technical devices

focus on children anc
adolescents  (possibl
combination with
NCAPS)

Non-communicating Adult Pain [l&e]ai =il

Scale (NCAPS) - target group: adults with intellectual disabilities
(Lotan, MoeNilssenLjunggren, JY[=iplelck

& Strand 2009) - checklist via external assessment

Aim:

- detection of pain

items are "translatable’
into the requirements of
technical devices
specific focus on adul
hood (possible combia-
tion with NCCPR)

Disability Distress Assessment [K@felpi(=lgl&

Tool (DisDat) - observation areas: facial signs, skin appearance, \
(Regnard et al. 2007) sounds, habits, body posture, body observation

- target group: people with severe intellectual disabilities
Method:

- checklist via external assessment

items are "translatable’
into the requirements of
technical devices (als
physiological paraet
ters)

accurate analysis (¢
behaviours in stresstsi
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- comparison of contented and stressed behaviour uations
Aim:
detecting of distress
Content: - inaccuracy of items
- observation areas: face, legs, activity, cry, consolabilit - not adaptable to
items each) individual  beha-
Method: iours
- checklist via external assessment
Aim:

- detecting of pain
Content: - inaccuracy of items
- validated on children without disabilities up to 4 years
postoperative pain
- observation areas: crying, facial expression, hull post
impairments, agitation

Method:

- checklist via external assessment

Aim:

- detecting of postoperative pain

Content: - no English version

- the scale includes 11 criteria, each criterion is rated O t - items are poorly
4 or 5 points “translatable” into

- oObservation areas: muscle tone, facial expressions, t the requirements
expression, interaction during care, communication, so of technical devices
life & interest in the environment, behavioural disorders

Method:

- checklist via external assessment

Aim:
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- detecting of pain

Content: - no focus on people
- observation areas: facial expressiohedy movements with  PIMD but
- target group: individuals with little or no expressivend: mental retardation
guage - lack of specificity
Method:
- rating scale
Aim:
- identification of pain and discomfort in people with men
retardation

Challenging Behavior
Aberrant Behavior Checklist Content: - combined communit)]
(ABC) - 58items and residential manuald
(Aman & Singh 1986) - observation areas: irritability/agitation, lethargy/soci - userfriendly
withdrawal, stereotypic behaviour, hyperactivity/nei - detailed overview
compliance, inappropriate speech
- target group: people with intellectual disability

Method:

- symptomchecklist via external assessment

- rated by anyone with knowledge of the person beirgy
sessed (e.g., parents, special educators, psychologist:
rect caregivers, nurses, etc.)

- rating from O (not at all a problem) to 3 (the problem
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severe in degree)
Aim:
- identification of challenging behaviour

Content: - no focus on people - conform target group
- recording of occurrence of five operationally defineat with PIMD
pographies of challenging behaviour: sefurious beha- -
iour, physical aggregm, verbal aggression, disruption ai
destruction of property or the environment, inappropria
vocalizations
- target group: people with moderate to severe intellectt
disabilities
Method:
- time period of one month
- first step: identifying type othallenging behaviour viaxe
ternal assessment
- second step: assessing the severity via external assessi
Aim:
- identification of challenging behaviour

Content: - too extensive - conform target group
- measure of comorbid psychopathology in people witi - multidimensional a-
vere and profound intellectual disabilities sessment

- 84-item measure consists of 13 sadales: anxiety, depse
sion, mania, PDD/autism, schizophrenia, stereotypies;
injury, elimination, eating, sleeping, sexual/organic/impu
control
Method:
- multidimensional informanbased behaviour -point rating
scale
Aim:
40
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- identification of challengig behaviour

Content: -

- 19items

- observation areas: stereotyped behaviour, compulsiee
haviour, insistence on sameness, restricted preferences
repetitive speech

- target group: children and adults with intellectual disak
ties, verbal and nowerbal individués, for individuals whc
fall within the autistic spectrum

- behaviour accompanied by brief definition and examples

Method:

- checklist via external assessment over the preceding mc

- N GAy3 &aodortsS NIy3aIAy3d FNR

RI&¢

Aim:

- identification of repetitive behaviours

Content: -

- based on a concept of a spectrumanttistic disorders

Method:

- interviewerbased schedule for use with parents andese
givers

Aim:

- diagnosing disorders of the autistic spectrum

Content: -

- observation areas: anxious/depressed, social proble
withdrawn

- target group: children and adolescents in the age of 6 to

Method:

- checklist via external assessment

focus only on one
manifestation  of
challenging beha
iour

main focus on pe-
ple with autism

no focus on people - German and
with PIMD version

Englis
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Aim:
- assessmat of behavioural problems, emotional abnorrite
ties, somatic complaints and social skills

Verhaltensfragebogen bei En [e{elpizlgl# - no focus on people - German
GAO]f dzy 3aai| &R with PIMD version
LSl sl ee e - target group: people with intellectual disabilities -18
(DBC) years)
(Einfeld 2007) Method:
- checklist via external assessment (primary caregivers)
- rating from O (= noapplicable as far as known) to 2 (= vt
applicable o. often applicable)
Aim:
- detection of behavioural disorders and emotions

and Englis
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7.2 THEPAPERBASEDASSESSMENT
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INSENSION
PAPER-BASED ASSESSMENT

o, ul. Jana Pawia 1l 10, 61-139 Poznan. Poland. & mai: inse

This questionnaire aims to gather General Data as well as Information on Communication and Inner States of
the person®.

The questionnaire is supposed to be filled in by a caregiver that knows the person for at least six months.
The whole document consists of six sub-questionnaires concerning a specific assessment area each:

(1) General Data

(2) Preverbal Communication

(3) Challenging Behaviour

(4) Mood

(5) Pain

(6) Pleasure and Displeasure/Distress

You yourself can decide whether you fill in all of them at once or each sub-questionnaire separately. Please
keep in mind that the completion takes time and therefore should not be done in a stress situation but in a
relaxed atmosphere.

Each sub-questionnaire consists of a list of different behavioural and activity descriptions. In some cases, it
may be possible that the person cannot carry out certain behaviours or activities due to physical impairment
(P1) or sensory impairment (SI). For example, the imitation of a waving movement or clapping hands may
not be possible or only possible to a limited extent because of spasticity or increased muscle tension. If this
is the case, please mark this at the particular sections in the questionnaire.

! Please note that the term person is used throughout to refer to the person with disabilities being rated. This
may be a child of school age, an adolescent, or an adult.
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Sub-Questionnaire about the General Data

Instructions for completing
This sub-questionnaire gathers information on the following aspects:

e General data on the evaluator

e General data on the person with profound intellectual and multiple disabilities:
o Medical status
o General competencies
o Additional Information (e.g., likes and dislikes)

The aim is to get a brief overview of the person as a starting point. These questions should be answered in a
short way because most areas will be focused in detail in the following sub-questionnaires.
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1. INFORMATION ON EVALUATOR

1. [ Private reference person:
[ Parents [ Other
[ Professional reference person:
Type of Relationship O e

[J Therapist:

[ Other educator:

2. PERSONAL DATA ON PERSON BEING RATED

Personal Identifier

(e.g., pseudonym, combination of letters or num-
il bers; the personal identifier provides the immedi-

ate pseudonymization. This way, different ques-

tionnaires can be differentiated.)

2. Gender O Male [J Female [J Non-Binary

3. Date of Birth (month/year)

4, Age

[ Parental home

[ Residential facility

[ Assisted Living

[J Inclusive Housing/ Shared flat

] Other:

5. Form of housing

[ Kindergarten
[J Special school
[ School (inclusive)
[J Day care centre
6. Day-structuring Institution [ Sheltered Workshop
[J Open Labour Market

[ Other:

[J None

7. Further Comments

w
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3. MEDICAL STATUS & GENERAL COMPETENCIES
1. Diagnoses [J yes (please specify) O no [J unclear

(e.g., syndromes like Rett-syndrome,
autism, intellectual disability)

2. Challenging Behaviour [ yes (please specify) O no [ unclear
(e.g., stereotypes, self-injury, hitting)

3. Perceivable Physiological Parame- [ yes (please specify) O no [ unclear
ters
(e.g., fast breathing, sweating, conspicuous
muscle tone)

4. Use of Vocalization [ yes (please specify) O no [ unclear

(e.g., different sounds in different situations)

5. Use of Facial Expression [J yes (please specify) O no [0 unclear

(e.g., smiling, crying, eye brows)

6. Use of Gestures [ head
(e.g., movement of arms/hands/legs) [ torso

[ arms [ left [ right

[J hands O left [ right

[ legs O left [ right

[ feet O left O right

Further Comments
(e.g., uncontrolled muscle movements due

to spasticity)

7. Motor Skills

a) Cannot walk [ yes O no [J unclear
b) Can walk with human help [ yes O no [J unclear
c) Canwalk with walking aid O yes O no O unclear
d) Can walk independently Cyes Uno 0J unclear

e) Further Comments
(e.g., use of a wheel chair, long-term recum-
bent)

8. Hearing Skills

a) Hearing Impairment O yes O no O unclear
b) Deafness O yes O no [ unclear

¢) Further Comments
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9. Visual Skills
a) Visual Impairment [ yes O no [J unclear
b) Blindness [ yes U no [J unclear

c) Further Comments

10. Gastrointestinal Difficulties [] yes (please specify) O no [ unclear
(e.g., stomach problems, reflux, constipa-
tion)

11.  Heart Abnormalities or [ yes (please specify) O no [J unclear

Circulatory Problems

(e.g., inborn heart lesions)

12.  Lung or Respiratory Problems [ yes (please specify) O no [ unclear
(e.g., asthma/bronchitis)

13.  Skin Problems [] yes (please specify) O no [ unclear

(e.g., eczema, dry skin)

14. Epilepsy [ yes (please specify) O no [ unclear
15.  Cerebral Palsy [ yes (please specify) U no [J unclear
16. Other llinesses/Medical Problems [] yes (please specify) O no [ unclear

(e.g., headache, backache, other muscle
aches, infections, incontinence)

17.  Current Medications [ yes (please specify) U no [ unclear
(including interactions between medications

and side effects, medication refusals)

18.  Further Comments
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4. ADDITIONAL INFORMATION

1. Special Sympathies 1)
(e.g., towards specific caregivers or other
persons) 2)

3)
4)
5)

2. Special Antipathies 1)
(e.g., towards specific caregivers or other
persons) 2)

3)
4)
5)

3. Important Preferences or )

Interests

(e.g., social interaction, singing, cuddling, 2)
preferred food/drink, toy, various kinds of

touching/massage) 3)

4)

5)

4. Important Dislikes, Aversions or 1)

Reluctances
(e.g., brushing teeth, shaving, disliked 2)
food/drink, taking something away, various

kinds of touching/massage) 3)

4)

5)

5. Important Routines, Rituals or 1)

Special Settings

(e.g., activity on a regular basis, verbally ex- 2)
plained and slow actions in blind people,
specific caregivers for specific actions) 3)

4)
5)

6. Further Comments
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Sub-Questionnaire about Pre-Verbal Com-
munication

Based on: Pre-Verbal Communication Schedule (PVCS) by Kiernan & Reid (1987); modified by Smidt

Instructions for completing

The following questions will ask for your opinion about particular behaviours of the person. You can decide

n o a n ou n a

between “never”, “rarely”, “usually” or “yes”, “no” in terms of how often you observe these behaviours:

never =  The described behavior has not yet been observed.

The described behavior has been observed at least once, but is not typical of the
person's behavior.

rarely

usually The described behavior is typical for the person and it usually occurs.
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1. NEEDS AND PREFERENCES

Enjoys particular activities or events (e.g., being in the car, having a

1 O O O
bath, watching TV)

2. Likes music O O O
Enjoys being with other people while playing a game, looking at

3. i O O a
books, being read to

4. Enjoys close physical attention (e.g., being tickled or hugged) O O a

5. Has favourite objects (e.g., toys, blanket, keys) a O O

6. Has food which he/she particularly like O O O

2. VISION AND LOOKING

1. Blinks at a hand passing over his/her face

2. Fixates on a stationary object

3 Turns and looks at an object introduced silently into his/her visual O O
field

4. Tracks moving objects O 0

5 Examines another person's face by looking from one feature to an- 0 0
other

3. USE OF VISUAL CUES

1. Shows interest in pictures, picture books or catalogues O O O
Show ability to recognise visual cues (e.g., by selecting favourite

2. food, DVD boxes, find a favourite app on a tablet, recognition of fa- O O O

miliar people in the distance)
Plays matching games based on visual cues; match items (e.g., ob-
ject to object, object to picture etc.)

4. Recognises people from photos 0 0 0

4. CONTROL OF HANDS AND ARMS

1. Releases objects held in his/her hand O O

Grasps and holds an object with all fingers acting together, the
thumb not being opposed to the fingers
Grasps and holds an object with all fingers acting together, the
thumb being opposed to the fingers
4. Uses both hands equally well 0 0
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5 Uses arms in normal everyday movements without difficulty 0O 0

Uses objects, which require him/her to use his/her index finger
(e.g., to press buttons)

7. Picks up objects with only thumb and first finger opposed 0O 0

5. SOCIAL INTERACTION WITHOUT COMMUNICATION

1. Watches other people with interest 0 0 0

Responds to familiar people differently from strangers (e.g., by
smiling, moving to them or showing excitement)

3 Sits beside, snuggle up to or touch a familiar person 0 0
4. Initiates eye contact with another person, when they are near

Goes and stands by another person “hovering” for attention (but
5. does not touch, try to make contact, or make sounds to get atten- O O O
tion)

6. HEARING AND LISTENING

Attends by looking at or towards another person who is talking to
him/her
2 Turns his/her head to look in direction of sounds

3. Changes body movement in response to another person's voice

Turns his/her head to look in the direction of another person talk-
ing or singing

Stops crying (or making other dress noises) in response to another
person's voice

Reacts differently in different tones of voice (e.g., quiet conversa-
tion vs. shouting)

Bangs or hits things (e.g., toys or musical toys) with apparent in-
tent to make sounds

Makes comfort sounds (e.g., cooing) on hearing music or can stop
crying

7. DEVELOPMENT OF SOUNDS

1. Makes noises (e.g., grunting or moaning)
9. Makes open vowel sounds (e.g., aaa, eee, 000)
3. Makes a consonant sound (e.g, “IIl”, “b”)

4. Makes mmm or sss sounds O 0
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Makes a consonant sound (which may be combined with a vowel
e.g., buh, muh)

6. Repeats the same syllable two or three times (e.g., ma, ma, ma)
7. Combines two different syllables (e.g., da-ba, ee-aa, lah-dah)

Babbles with sounds close to normal speech, possibly with a recog-
nisable word or two
Babbles with the intonation of the babbling following the form of
9. normal speech (e.g., a string of babble which rises and falls like a O
'real conversation')

8. CONTROL OF SPEECH MUSCULATURE

1. Has normal breathing
2 Swallows normally, with control of the tongue
3. Chews normally, with control of jaw and lips

4. Has the ability to blow a tissue

O O o o o

5. Has the ability to suck through a straw

9. CONSISTENT USE OF NOISE

Makes sounds that do not appear to be related to the activity, and
cannot be seen as having any communicative purpose

Makes noises consistently in relation to the play situation or activ-
ity (e.g., making car-like noises when playing with a car)

10. EXPRESSION OF EMOTION (NON-COMMUNICATIVE)

1. Laughs or chuckles when relaxed or happy 0
2. Smiles when relaxed or happy |
3 Cries when in pain or distress O
4. Expresses anger or frustration by squealing or shouting 0
5. Hits or otherwise attacks other people in anger or frustration 0
6. Kisses another person as a meaningless routine O

O 0o o o o

O 0O 0o o o g

o o o o o

O 0o o o o

10
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Listens to music with clear evidence of enjoyment (e.g., will turn

1. radio to music, or come to the TV when music is on, or becomes O O O
quiet and/or smiles when music is on)
2. Beats in response to music but not necessarily in time O O O
3. Dances to music 0 0 0
4. Taps or beats drum or tambourine in time | O 0
5. Sings or hums simple tunes without words, or with babble O O 0
6. Joinsin with other people when they are signing O O O
- Sings when another person sings the first phrase of one of his/her O O 0
songs
8. Sings clearly (tunes that are easy to recognise) 0 0 0
9. Dances in time to music O O 0
10. Sings simple tunes with words correct despite having no speech 0 0 0
11. Sings tunes with complex melodies without words 0 0 0
12. Sings complete tunes as opposed to phrases 0 O 0
13,  Sings tunes with complex melodies with words correct O O 0
1 Shows an object to another person spontaneously and gives it if re- O O O

quested

Gives objects to other people without being asked and without
them necessarily wanting the objects

13. COMMUNICATION THROUGH PICTURES OR OBIJECTS

Points to the picture of an object to indicate a preference or need

1. when given a selection of pictures (e.g., to a picture of an ice- O O a
cream or object in a catalogue)
Gives another person an object related to the solution of a prob-

2. lem he/she wants the other person to solve (e.g., keys to open a O O O
door)
Looks for a picture of an object to represent a need (e.g., of an ice-
cream to show he/she wants an ice-cream)
Shows a picture of an object only to draw attention to the object

4. (not to ask for the object) (e.g., a picture of another student to in- O O O
dicate their presence)

11
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Shows an object (not a picture) only to draw attention to the pres-

ence of another object (e.g., showing you a miniature car to draw O

attention to a real car that he/she has seen)

14. COMMUNICATION THROUGH MOVEMENTS, GESTURES AND LOOK-

ING
1 Goes limp or lie on the floor or pavement in order to resist (e.g., if
" he/she does not want to go somewhere)
2.  Reaches out to be lifted or hugged O
3 Waves goodbye without prompting when another person is leaving
*  orwhen he/she is leaving
i Uses a simple gesture to indicate needs (e.g., pretends to drink,
*  points to pants to indicate need to go to the toilet)
5 Waves goodbye to indicate that he/she wants another person to
go away
6. Approaches and touches another person to get attention O
- Pushes another person's hand away when he/she does not want
help or does not want interference
Pushes or pulls another person to induce him/her to go some-
8. where or get something he/she wants (e.g., pulls another person O
to the bathroom when he/she wants to go)
: Pushes or pulls another person only to show them something or
someone
e Touches an object he/she wants and then glances at the other per-
son and object alternatively until the other person responds
- Points with hand and/or arm to distant objects to draw attention
to them
12, Points with hand and/or arm to distant object he/she wants whilst
looking alternatively at the other person and the object
Looks at something he/she wants but does not look at another per-
13. son and does not display joint attention, to indicate to the person O
that they might want this object
Looks at something he/she wants and then looks back and forth
14. between the object and the person until the person responds. This O
is known as joint attention
1 Approaches another person and make sounds/vocalise to get at-
tention
5 Vocalises simply to draw attention to an object (equivalent to

“look, there it is”)

O O
O O
O O
O O
O O
O O
m O
O O
O O
O O
O O
m O
m m
m m
O O
m m
O O
12
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